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Inclusion C1 language C2 agriculture C3 model C4 macro level Authors

0 1 0 1 0 Chang T.-Y.

0 1 0 1 0 Panagos P.; Katsoyiannis A.

0 1 0 1 0 Pierce II R.A.; Farrand D.T.; Kurtz W.B.

0 1 0 1 0 Xu Z.; Burke W.J.; Jayne T.S.; Govereh J.

0 1 0 1 0 Vázquez-Rowe I.; Marvuglia A.; Flammang K.; Braun C.; Leopold U.; Benetto E.

0 1 0 1 0 Barrueto A.K.; Merz J.; Clot N.; Hammer T.

0 1 0 1 0 Jansson T.; Andersen H.E.; Gustafsson B.G.; Hasler B.; Höglind L.; Choi H.

0 1 0 1 0 Jansson T.; Andersen H.E.; Hasler B.; Höglind L.; Gustafsson B.G.

0 1 0 1 0 Stupen R.; Stupen M.; Ryzhok Z.; Stupen O.

0 1 0 0 0 Bernabéu R.; Brugarolas M.; Martínez-Carrasco L.; Nieto-Villegas R.; Rabadán A.

0 1 0 1 0 Hertzog L.R.; Klimek S.; Röder N.; Frank C.; Böhner H.G.S.; Kamp J.

0 1 0 1 0 Valencia Cotera R.; Guillaumot L.; Sahu R.-K.; Nam C.; Lierhammer L.; Máñez Costa M.

0 1 0 1 1 Zavalloni M.; Raggi M.; Targetti S.; Viaggi D.

0 1 0 1 1 Henning C.; Hedtrich J.; Sène L.M.; Krampe E.

0 1 0 1 1 Franco A.M.A.; Sutherland W.J.

0 1 0 1 1 Zhao J.; Liu J.; Ni H.; Zhao Y.; Han Y.; Diao Z.

0 1 0 1 1 Zhong S.; Okiyama M.; Tokunaga S.

0 1 0 1 1 Sengupta R.R.; Bennett D.A.

0 1 0 1 1 Sterk B.; Leeuwis C.; van Ittersum M.K.

0 1 0 1 1 Mahdavi T.; Bagheri A.; Hosseini S.A.

0 1 0 1 1 Attia Bayoumi; Riley Jim

0 1 0 1 1 Oglethorpe D.; Hanley N.; Hussain S.; Sanderson R.

0 1 0 1 1 El Idrissi A.; Ruthy I.; Hang P.; Vanclooster M.; Persoons E.

0 1 0 1 1 Slawecki T.A.D.; Bondelid T.; Stoddard A.

0 1 0 1 1 Atici C.

0 1 0 1 1 Henke J.M.; Klepper G.; Schmitz N.

0 1 0 1 1 Krol M.S.; Bronstert A.

0 1 0 1 1 Collins A.L.; McGonigle D.F.

0 1 0 1 1 Collins A.L.; Anthony S.G.

0 1 0 1 1 Pomeroy R.; Bravo-Ureta B.E.; Solís D.; Johnston R.J.

0 1 0 1 1 Collins A.L.; Anthony S.G.

0 1 0 1 1 Everard M.; Appleby T.; Colvin J.; Watts B.; Chimbuya S.

0 1 0 1 1 Linard C.; Ponçon N.; Fontenille D.; Lambin E.F.

0 1 0 1 1 Vincek D.; Ernoić M.

0 1 0 0 1 Regina K.; Lehtonen H.; Nousiainen J.; Esala M.

0 1 0 1 1 Boatman N.D.; Pietravalle S.; Parry H.R.; Crocker J.; Irving P.V.; Turley D.B.; Mills J.; Dwyer J.C.

0 1 0 1 1 Frischknecht R.; Stucki M.

0 1 0 1 1 Máñez Costa M.A.; Moors E.J.; Fraser E.D.G.

0 1 0 1 1 Saidi S.; Bouri S.; Dhia H.B.

0 1 0 1 1 Rivington M.; Matthews K.B.; Buchan K.; Miller D.G.; Bellocchi G.; Russell G.

0 1 0 1 1 Biavetti I.; Karetsos S.; Ceglar A.; Toreti A.; Panagos P.

0 1 0 1 1 Höltinger S.; Schmidt J.; Schönhart M.; Schmid E.

0 1 0 1 1 Barisa A.; Romagnoli F.; Blumberga A.; Blumberga D.

0 1 0 0 1 Geijzendorffer I.R.; Targetti S.; Schneider M.K.; Brus D.J.; Jeanneret P.; Jongman R.H.G.; Knotters M.; Viaggi D.; Angelova S.; Arndorfer M.; Bailey D.; Balázs K.; Báldi A.; Bogers M.M.B.; Bunce R.G.H.; Choisis J..-P.; Dennis P.; Eiter S.; Fjellstad W.; Friedel J.K.; Gomiero T.; Griffioen A.; Kainz M.; Kovács-Hostyánszki A.; Lüscher G.; Moreno G.; Nascimbene J.; Paoletti M.G.; Pointereau P.; Sarthou J..-P.; Siebrecht N.; Staritsky I.; Stoyanova S.; Wolfrum S.; Herzog F.

0 1 0 1 1 Mulatu T.; Bastos R.; Santos M.; Sousa J.P.; da Silva P.M.; Cabral J.A.

0 1 0 1 1 Tóth K.; Kučas A.

0 1 0 1 1 Whitney C.W.; Gebauer J.; Hensel O.; Yeh C.-H.

0 1 0 1 1 Cong R.-G.; Stefaniak I.; Madsen B.; Dalgaard T.; Jensen J.D.; Nainggolan D.; Termansen M.

0 1 0 1 1 Wallander S.; Ferraro P.; Higgins N.



0 1 0 0 1 Horáková T.; Rydval J.; Houška M.

0 1 0 1 1 Whitney C.W.; Lanzanova D.; Muchiri C.; Shepherd K.D.; Rosenstock T.S.; Krawinkel M.; Tabuti J.R.S.; Luedeling E.

0 1 0 1 1 Ferreira P.; van Soesbergen A.; Mulligan M.; Freitas M.; Vale M.M.

0 1 0 1 1 Mohamed A.A.; Mukwada G.

0 1 0 1 1 Bartoli A.; Hamelin L.; Rozakis S.; Borzęcka M.; Brandão M.

0 1 0 1 1 Vázquez-Rowe I.; Kahhat R.; Larrea-Gallegos G.; Ziegler-Rodriguez K.

0 1 0 1 1 Ayari D.; Zaibet L.

0 1 0 1 1 Bobkova A.; Sydorov Y.; Karpuk A.; Oliinyk Y.; Samofatova V.

0 1 0 1 1 Ali E.; Egbendewe A.Y.G.; Abdoulaye T.; Sarpong D.B.

0 1 0 1 1 Silvarrey Barruffa A.; Faggian R.; Sposito V.; Duarte Guigou M.

0 1 0 1 1 Mejdoub El Fehri R.; Dlala M.; Kouzana L.

0 1 0 1 1 Kang Y.-H.; Kim E.; You S.; Bae M.; Son K.; Kim B.-U.; Kim H.C.; Kim S.

0 1 0 1 1 Sanz-Pérez A.; Sardà-Palomera F.; Bota G.; Sollmann R.; Pou N.; Giralt D.

0 1 0 1 1 Friedland R.; Macias D.; Cossarini G.; Daewel U.; Estournel C.; Garcia-Gorriz E.; Grizzetti B.; Grégoire M.; Gustafson B.; Kalaroni S.; Kerimoglu O.; Lazzari P.; Lenhart H.; Lessin G.; Maljutenko I.; Miladinova S.; Müller-Karulis B.; Neumann T.; Parn O.; Pätsch J.; Piroddi C.; Raudsepp U.; Schrum C.; Stegert C.; Stips A.; Tsiaras K.; Ulses C.; Vandenbulcke L.
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0 1 0 1 1 Meenu Rani; Chaudhary B.S.; Jamal S.; Kumar P.

0 1 0 1 1 Iheonu C.O.; Oladipupo S.A.

0 1 0 1 1 Dai Y.

0 1 0 1 1 Chepeliev M.; Diachuk O.; Podolets R.; Semeniuk A.

0 1 0 1 1 Nenci S.; Vurchio D.

0 1 0 1 1 Roilo S.; Engler J.O.; Václavík T.; Cord A.F.

0 1 0 1 1 Yu J.; Xian Q.; Cheng S.; Chen J.

0 1 0 1 1 Chilaka C.; Rinehart A.J.; Wang H.; Ward F.A.

0 1 0 1 1 Klein R.J.T.; Juhola S.

0 1 0 1 1 Mukashov A.

0 1 0 1 1 Khaki M.; Awange J.

0 1 0 1 1 Moon T.H.; Kim D.-H.; Park C.S.; Lee D.-S.

0 1 0 1 1 Janssens-Maenhout G.; Crippa M.; Guizzardi D.; Muntean M.; Schaaf E.; Dentener F.; Bergamaschi P.; Pagliari V.; Olivier J.G.J.; Peters J.A.H.W.; Van Aardenne J.A.; Monni S.; Doering U.; Roxana Petrescu A.M.; Solazzo E.; Oreggioni G.D.

0 1 0 1 1 Maheswaran R.; Khosa R.; Gosain A.K.; Lahari S.; Sinha S.K.; Chahar B.R.; Dhanya C.T.

0 1 0 1 1 Tyner W.E.; Herath N.

0 1 0 1 1 Liu L.-J.; Liu L.-C.; Liang Q.-M.

0 1 0 1 1 de Kok J.-L.; Viaene P.; Vranckx S.; Vermeiren K.; Engelen G.; Mayeres I.; de Nocker L.; Valkering P.; Wetzels W.; van Steertegem M.; de Vries B.

0 1 0 1 1 Zhao Y.; Shi Q.; li H.; Qian Z.; Zheng L.; Wang S.; He Y.

0 1 0 1 1 Meijer K.S.; Schasfoort F.; Bennema M.

0 1 0 1 1 Gozini H.; Zahraie B.; Ravar Z.

0 1 0 1 1 Geels F.W.; Sovacool B.K.; Schwanen T.; Sorrell S.

0 1 0 1 1 Freund F.; Springmann M.

0 1 0 1 1 Kuenen J.; Dellaert S.; Visschedijk A.; Jalkanen J.-P.; Super I.; Denier Van Der Gon H.

0 1 0 1 1 Xu Y.; Szmerekovsky J.

0 1 0 1 1 Amann M.; Purohit P.; Bhanarkar A.D.; Bertok I.; Borken-Kleefeld J.; Cofala J.; Heyes C.; Kiesewetter G.; Klimont Z.; Liu J.; Majumdar D.; Nguyen B.; Rafaj P.; Rao P.S.; Sander R.; Schöpp W.; Srivastava A.; Vardhan B.H.

0 1 0 1 1 Blumberga A.; Timma L.; Lauka D.; Dace E.; Barisa A.; Blumberga D.

0 1 0 1 1 Mehrazar A.; Massah Bavani A.R.; Gohari A.; Mashal M.; Rahimikhoob H.

0 1 0 1 1 Taylor B.M.; Eberhard R.

0 1 0 1 1 Sun L.; Stojadinovic B.; Sansavini G.

0 1 0 1 1 Ligmann-Zielinska A.; Liu W.; Kramer D.B.; Cheruvelil K.S.; Soranno P.A.; Jankowski P.; Salap S.

0 1 0 1 1 Leopold U.; Heuvelink G.B.M.; Drouet L.; Zachary D.S.

0 1 0 1 1 Karimi A.; Ardakanian R.

0 1 0 1 1 Rygnestad H.; Jensen J.D.; Dalgaard T.; Schou J.S.



0 1 0 1 1 Willett L.S.; French B.C.

0 1 0 1 1 Ringler C.; von Braun J.; Rosegrant M.W.

0 1 0 1 1 Oder C.; Haasis H.-D.; Rentz O.

0 1 0 1 1 Tesfamichael A.A.; Caplan A.J.; Kaluarachchi J.J.

0 1 0 1 1 Liang S.; Zhang T.

0 1 0 1 1 Hughes B.B.

0 1 0 1 1 Cheong F.; Corbitt B.J.

0 1 0 1 1 Haasnoot M.; Van Deursen W.P.A.; Middelkoop H.; Van Beek E.; Wijermans N.

0 1 0 0 1 Anderson K.

0 1 0 1 1 Mdafri A.; Wade Brorsen B.

0 1 0 1 1 Rodgers C.; Cai X.

0 1 0 1 1 Ringler C.; Huy N.V.; Msangi S.

0 1 0 1 1 Prato T.

0 1 0 1 1 Moura M.L.; Rossi Júnior J.L.

0 1 0 1 2 Rogachev A.F.; Shokhnekh A.V.; Mazaeva T.I.

0 1 1 1 0 Fang Q.X.; Harmel R.D.; Ma L.; Bartling P.N.S.; Derner J.D.; Jeong J.; Williams J.R.; Boone R.B.

0 1 1 1 0 Ravasi R.A.; Paleari L.; Vesely F.M.; Movedi E.; Thoelke W.; Confalonieri R.

0 1 1 1 0 Sándor R.; Ehrhardt F.; Brilli L.; Carozzi M.; Recous S.; Smith P.; Snow V.; Soussana J.-F.; Dorich C.D.; Fuchs K.; Fitton N.; Gongadze K.; Klumpp K.; Liebig M.; Martin R.; Merbold L.; Newton P.C.D.; Rees R.M.; Rolinski S.; Bellocchi G.

0 1 1 1 0 Feng S.; Patton M.; Binfield J.; Davis J.

0 1 1 1 0 Gassman P.W.; Williams J.R.; Benson V.W.; Izaurralde R.C.; Hauck L.M.; Jones C.A.; Atwood J.D.; Kiniry J.R.; Flowers J.D.

0 1 1 1 0 Wang E.; Xin C.; Williams J.R.; Xu C.

0 1 1 1 0 Fox W.E.; Hoffman D.W.; Gerik T.J.; Williams J.R.; Wang S.

0 1 1 1 0 Mudgal A.; Baffaut C.; Anderson S.H.; Sadler E.J.; Thompson A.L.

0 1 1 1 0 Mudgal A.; Baffaut C.; Anderson S.H.; Sadler E.J.; Thompson A.L.

0 1 1 1 0 Gassman P.W.; Williams J.R.; Wang X.; Saleh A.; Osei E.; Hauck L.M.; Izaurralde R.C.; Flowers J.D.

0 1 1 1 0 Powers S.E.; Ascough J.C.; Nelson R.G.; Larocque G.R.

0 1 1 1 0 Cavero J.; Barros R.; Sellam F.; Topcu S.; Isidoro D.; Hartani T.; Lounis A.; Ibrikci H.; Cetin M.; Williams J.R.; Aragüés R.

0 1 1 1 0 Plotkin S.; Wang X.; Potter T.L.; Bosch D.D.; Williams J.R.; Hesketh E.S.; Bagdon J.K.

0 1 1 1 0 Francesconi W.; Smith D.R.; Heathman G.C.; Wang X.; Williams C.O.

0 1 1 1 0 Gautam S.; Mbonimpa E.G.; Kumar S.; Bonta J.V.; Lal R.

0 1 1 1 0 Zhang B.; Feng G.; Read J.J.; Kong X.; Ouyang Y.; Adeli A.; Jenkins J.N.

0 1 1 1 0 Zhang B.; Feng G.; Kong X.; Lal R.; Ouyang Y.; Adeli A.; Jenkins J.N.

0 1 1 1 0 Prada A.F.; Chu M.L.; Guzman J.A.

0 1 1 1 0 Prada A.F.; Chu M.L.; Guzman J.A.; Moriasi D.N.

0 1 1 1 0 Van Liew M.W.; Wortmann C.S.; Moriasi D.N.; King K.W.; Flanagan D.C.; Veith T.L.; McCarty G.W.; Bosch D.D.; Tomer M.D.

0 1 1 1 0 Zhang B.; Feng G.; Ahuja L.R.; Kong X.; Ouyang Y.; Adeli A.; Jenkins J.N.

0 1 1 1 0 Chukalla A.D.; Krol M.S.; Hoekstra A.Y.

0 1 1 1 0 Zhao J.; Chu Q.; Shang M.; Meki M.N.; Norelli N.; Jiang Y.; Yang Y.; Zang H.; Zeng Z.; Jeong J.

0 1 1 1 0 Feng Q.; Engel B.A.; Flanagan D.C.; Huang C.-H.; Yen H.; Yang L.

0 1 1 1 0 Goehring N.; Verburg P.; Saito L.; Jeong J.; Meki M.N.

0 1 1 1 0 Bosch D.D.; Doro L.; Jeong J.; Wang X.; Williams J.R.; Pisani O.; Endale D.M.; Strickland T.C.

0 1 1 1 0 Feng Q.; Flanagan D.C.; Engel B.A.; Yang L.; Chen L.

0 1 1 1 0 Meki M.N.; Jeong J.; Gerik T.; Wolfe J.; Hassell L.; Piccinni G.; Gates J.

0 1 1 1 0 Assefa T.; Jha M.; Reyes M.; Worqlul A.W.; Doro L.; Tilahun S.

0 1 1 1 0 Kim S.; Jeong J.; Kahara S.N.; Kim S.; Kiniry J.R.

0 1 1 1 0 Kamruzzaman M.; Hwang S.; Choi S.-K.; Cho J.; Song I.; Song J.-H.; Jeong H.; Jang T.; Yoo S.-H.

0 1 1 1 0 Pan F.; Feng Q.; McGehee R.; Engel B.A.; Flanagan D.C.; Chen J.

0 1 1 1 0 Cheng G.; Harmel R.D.; Ma L.; Derner J.D.; Augustine D.J.; Bartling P.N.S.; Fang Q.X.; Williams J.R.; Zilverberg C.J.; Boone R.B.; Hoover D.; Yu Q.

0 1 1 1 0 Zhao J.; Zhang X.; Yang Y.; Zang H.; Yan P.; Meki M.N.; Doro L.; Sui P.; Jeong J.; Zeng Z.

0 1 1 1 0 Koo J.; Kim J.; Ryu J.; Shin D.-S.; Lee S.; Kim M.-K.; Jeong J.; Lim K.-J.



0 1 1 1 0 Kim S.; Kim S.; An K.

0 1 1 1 0 Assefa T.; Jha M.; Reyes M.; Worqlul A.W.

0 1 1 1 0 Golmohammadi G.; Prasher S.; Madani A.; Rudra R.

0 1 1 1 0 Santhi C.; Kannan N.; White M.; Di Luzio M.; Arnold J.G.; Wang X.; Williams J.R.

0 1 1 1 0 Kim D.-H.; Jang T.; Hwang S.

0 1 1 1 0 Kragt M.E.; Robertson M.J.

0 1 1 1 0 Geerts S.; Raes D.; Garcia M.

0 1 1 1 0 Foster T.; Brozović N.; Butler A.P.; Neale C.M.U.; Raes D.; Steduto P.; Fereres E.; Hsiao T.C.

0 1 1 1 0 Ammar M.E.; Davies E.G.R.

0 1 1 1 0 Tuppad P.; Winchell M.F.; Wang X.; Srinivasan R.; Williams J.R.

0 1 1 1 0 Prasuhn V.; Liniger H.; Gisler S.; Herweg K.; Candinas A.; Clément J.-P.

0 1 1 1 0 Janssen S.; van Ittersum M.K.

0 1 1 1 0 Kannan N.; Osei E.; Cao Y.; Saleh A.

0 1 1 1 0 Gassman P.W.; Osei E.; Saleh A.; Hauck L.M.

0 1 1 1 0 Saleh A.; Osei E.; Gallego O.

0 1 1 1 0 Khan M.A.; Tahir A.; Khurshid N.; ul Husnain M.I.; Ahmed M.; Boughanmi H.

0 1 1 1 0 Ko J.; Ng C.T.; Jeong S.; Kim J.-H.; Lee B.; Kim H.-Y.

0 1 1 1 0 Devkota K.P.; McDonald A.J.; Khadka L.; Khadka A.; Paudel G.; Devkota M.

0 1 1 1 0 Yu W.; Hertel T.W.; Preckel P.V.; Eales J.S.

0 1 1 1 0 Ryschawy J.; Joannon A.; Choisis J.P.; Gibon A.; Le Gal P.Y.

0 1 1 1 0 Fabio O.; Carlo S.; Tommaso B.; Luigia R.; Bruno R.; Marco F.

0 1 1 1 0 White J.W.; Hoogenboom G.; Kimball B.A.; Wall G.W.

0 1 1 1 0 Marenya P.; Nkonya E.; Xiong W.; Deustua J.; Kato E.

0 1 1 1 0 Tziolas N.; Tsakiridis N.; Chabrillat S.; Demattê J.A.M.; Ben-Dor E.; Gholizadeh A.; Zalidis G.; van Wesemael B.

0 1 1 1 0 Pérez Urrestarazu L.; Smout I.K.; Rodríguez Díaz J.A.; Carrillo Cobo M.T.

0 1 1 1 0 Chung S.W.; Gassman P.W.; Gu R.; Kanwar R.S.

0 1 1 1 0 Kurkalova L.; Kling C.L.; Zhao J.

0 1 1 1 0 Heumesser C.; Schmid E.; Skalsky R.

0 1 1 1 0 Mestre-Sanchís F.; Feijóo-Bello M.L.

0 1 1 1 0 Louhichi K.; Flichman G.; Boisson J.M.

0 1 1 1 0 Debaeke P.; Cabelguenne M.; Hilaire A.; Raffaillac D.

0 1 1 1 0 English Burton C.; Loewen Kitty Hawk; Goodman W.Robert; Coady Sean A.

0 1 1 1 0 Briner S.; Finger R.

0 1 1 1 0 Britz W.; Ciaian P.; Gocht A.; Kanellopoulos A.; Kremmydas D.; Müller M.; Petsakos A.; Reidsma P.

0 1 1 1 0 Jitea I.M.

0 1 1 1 0 Floridi M.; Bartolini F.; Peerlings J.; Polman N.; Viaggi D.

0 1 1 1 0 Mili S.; Judez L.; De Andres R.

0 1 1 1 0 Bartolini F.; Viaggi D.

0 1 1 1 0 Groot J.C.J.; Oomen G.J.M.; Rossing W.A.H.

0 1 1 1 0 Ditzler L.; Komarek A.M.; Chiang T.-W.; Alvarez S.; Chatterjee S.A.; Timler C.; Raneri J.E.; Carmona N.E.; Kennedy G.; Groot J.C.J.

0 1 1 1 0 Janssen S.; Louhichi K.; Kanellopoulos A.; Zander P.; Flichman G.; Hengsdijk H.; Meuter E.; Andersen E.; Belhouchette H.; Blanco M.; Borkowski N.; Heckelei T.; Hecker M.; Li H.; Oude Lansink A.; Stokstad G.; Thorne P.; Van Keulen H.; Van Ittersum M.K.

0 1 1 1 0 Djanibekov N.; Sommer R.
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0 1 1 1 0 Gaudino S.; Reidsma P.; Kanellopoulos A.; Sacco D.; van Ittersum M.K.
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0 1 1 1 0 Ayanlade A.; Olawole M.O.; Ayanlade O.S.; Bolarin O.

0 1 1 1 0 Crosson P.; O'Kiely P.; O'Mara F.P.; Wallace M.
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0 1 1 1 0 Louhichi K.; Ciaian P.; Espinosa M.; Colen L.; Perni A.; Paloma S.G.Y.
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The influence of agricultural policies on agriculture structure adjustment in Taiwan: An analysis of off-farm labor movement2011 Purpose - The purpose of this paper is to focus on labor movement in the agricultural sector of Taiwan to clarify the relationship between agricultural policy and the agricultural adjustment problem by estimating the labor movement function. Design/methodology/approach - The relationship between agricultural policy and the adjustment process of agricultural labor in Taiwan was analyzed by modeling labor movement between the agricultural sector and other sectors. Through empirical analysis of labor migration function, it is clear that the following policy factors, affect the incentive for labor migration, and obstruct off-farm labor migration: the price support policy; the incomplete farmland conversion regulations, which increase farmers' farmland possession motive; and government agricultural expenditure, which includes direct transfers to the agricultural sector. Findings - The study confirms that after the late 1980s the factors that obstruct agricultural adjustment much more than the price support policy Agriculture; Economic sectors; Government policy; Labour mobility; TaiwanBarkley A.P., The determinants of the migration of labor out of agriculture in the United States, 1940-85, American Journal of Agricultural Economics, 72, pp. 567-573, (1990); Chuang F.T., The relationship between structure change and labor productivity in Taiwan industry, Northern Taiwan Journal, 29, pp. 172-193, (2006); Fei J.C.H., Ranis G., Development of the Labour Surplus Economy, Theory and Policy, (1967); Goldsmith P.D., Gunjal K., Ndarishikanye B., Rural-urban migration and agricultural productivity: The case of Senegal, Agricultural Economics, 31, 1, pp. 33-45, (2004); Greenwood M.J., A simultaneous-equations model of urban growth and migration, Journal of the American Statistka Association, 70, pp. 797-810, (1975); Harris J.R., Todaro M.P., Migration, unemployment and development: A two-sector analysis, The American Economic Review, 60, pp. 126-142, (1970); Hayami Y., Ruttan V.W., Agricultural Development: An International Perspective, (1985); Lao C.H., Huang C.C., Hsiao H.H., Development of AgriculEnglish 7 10.1108/17561371111103552https://www.scopus.com/inward/record.uri?eid=2-s2.0-79955493463&doi=10.1108%2f17561371111103552&partnerID=40&md5=14f0e97e9add1cb6779659054d98f0dc

Soil erosion modelling: The new challenges as the result of policy developments in Europe2019 New challenges and policy developments after 2015 (among others, the Common Agricultural Policy (CAP), Sustainable Development Goals (SDGs)) are opportunities for soil scientists and soil erosion modellers to respond with more accurate assessments and solutions as to how to reduce soil erosion and furthermore, how to reach Zero Net Land Degradation targets by 2030. This special issue includes papers concerning the use of fallout for estimating soil erosion, new wind erosion modelling techniques, the importance of extreme events (forest fires, intense rainfall) in accelerating soil erosion, management practices to reduce soil erosion in vineyards, the impact of wildfires in erosion, updated methods for estimating soil erodibility, comparisons between sediment distribution models, the application of the WaTEM/SEDEM model in Europe, a review of the G2 model and a proposal for a land degradation modelling approach. New data produced from field surveys such as LUCAS topsoil and the increasing availability of remotErosivity; Land degradation; Policy support; Science policy interface; Sediments; Wildfires; Wind erosionAgriculture; Europe; Models, Theoretical; Policy Making; Soil; biodiversity; Editorial; environmental management; environmental planning; environmental policy; Europe; human; priority journal; process development; process model; remote sensing; sediment; soil degradation; soil erosion; vineyard; wildfire; wind erosion; workshop; agriculture; management; soil; theoretical modelEnglish

Projecting the bird community response resulting from the adoption of shelterbelt agroforestry practices in Eastern Nebraska2001 Evolving agricultural policies have influenced management practices within agroecosystems, impacting available habitats for many species of wildlife. Enhancing wildlife habitat has become an explicit objective of existing agricultural policy. Thus, there is renewed focus on field borders and the use of shelterbelt agroforestry systems to achieve conservation goals in the Midwest. Two Representative Farms - a 283-ha dryland and 510-ha irrigated farm were created in Saunders County, Nebraska. The Habitat Analysis and Modeling System (HAMS) was used to describe the composition and spatial pattern of the existing farms and surrounding landscape, as well as for the landscapes surrounding selected Breeding Bird Survey (BBS) routes. Simulated land use changes resulting from the implementation of two shelterbelt scenarios, Agricultural and Wildlife, were incorporated on each Representative Farm and surrounding landscape. Landscape variables which influence breeding bird species richness and community composition as dConservation; Geographic information systems; Policy; Wildlife; WindbreaksUnited States; Aves; agroforestry; bird; community response; shelterbelt

Do input subsidy programs "crowd in" or "crowd out" commercial market development? Modeling fertilizer demand in a two-channel marketing system2009 Many governments in developing countries distribute fertilizer at subsidized prices in an effort to stimulate small farmers' agricultural productivity and food security. Prior fertilizer demand studies have largely failed to account for the effects of government programs on farmers' commercial purchases. Using a double hurdle model and nationally representative rural household panel data in Zambia, we distinguish between these sources and measure the contemporaneous "crowding in" and "crowding out" effects of government input programs on commercial fertilizer sales. Where the private sector is relatively active and average wealth is higher (areas seemingly more likely to be targeted by government programs), results indicate that subsidies have substantially crowded out the private sector, in some cases to the point that such programs could actually lower overall fertilizer use. On the other hand, in poorer areas where the private sector is relatively inactive, subsidies help to generate demand and crowd in prDouble hurdle model; Fertilizer subsidies; Input demand; Input marketing; Policy; Sub-Saharan Africa; ZambiaAfrica; Southern Africa; Sub-Saharan Africa; Zambia; agricultural market; agricultural policy; agricultural production; commercialization; demand analysis; developing world; empirical analysis; fertilizer; food security; governance approach; market development; marketing; subsidy system

The use of temporal dynamics for the automatic calculation of land use impacts in LCA using R programming environment: A case study for increased bioenergy production in Luxembourg2014 Purpose: Evaluation of soil functionality in Life Cycle Assessment (LCA) has progressively gained importance, although only a small cluster of studies deliver detailed guidelines on how to calculate quantified indicators. In addition, there is a lack of bibliography assessing impacts on the pedosphere due to spatially differentiated land use changes (LUC). In this study, an automated geospatial simulation of LUC based on crop rotation probabilities in Luxembourg was implemented in the programming environment R. Furthermore, this method based on coupling LCA and geographic information system (GIS) was used to calculate changes in soil functionality by implementing both the soil organic carbon (SOC) method and the Land Use Indicator Value Calculation Tool (LANCA®) the developed R script was then applied to a case study dealing with maize production for bioenergy purposes in Luxembourg. Methods: On the one hand, geo-referenced crop information in Luxembourg for the period 2005-2011 was used to calculate the estiGIS; LANCA® model; Land use impact; Luxembourg; Markov chains; Soil organic content; Spatial differentiationZea mays; organic carbon; agricultural worker; analytic method; article; bioenergy; biotic production; calculation; crop production; crop rotation; environmental change; environmental impact; environmental management; environmental parameters; environmental planning; environmental protection; erosion resistance; geographic information system; groundwater replenishment; land use; Land Use Indicator Value Calculation Tool; landscape; life cycle assessment; Luxembourg; maize; mechanical filtration; nonhuman; physicochemical filtration; priority journal; simulation; soil analysis; soil organic carbon method; soil property; temporal analysis

Climate changes and their impact on agricultural market systems: Examples from Nepal2017 Global climate models foresee changes in temperature and precipitation regimes that shift regional climate zones and influence the viability of agricultural market systems. Understanding the influence of climate change on the different sub-sectors and functions of a market system is crucial to increasing the systems' climate resilience and to ensuring the long-term viability of the sectors. Our research applies a new approach to climate change analysis to better understand the influence of climate change on each step of an agricultural market system-on its core (processing units, storage facilities and sales) and support functions (sapling supply, research, insurance and agricultural policy). We use spatial climate analyses to investigate current and projected changes in climate for different regions in Nepal. We then analyse the risks and vulnerabilities of the sub-sectors banana, charcoal, coffee, macadamia, orange, vegetables and walnut. Our results show that temperatures and precipitation levels will chanAdaptation; Agriculture; Climate change; Food security; Market systems; NepalNepal; Juglans; Macadamia; agricultural market; agrometeorology; climate change; climate modeling; food security; global climate; market system; regional climate; spatial analysis

Baltic Sea eutrophication status is not improved by the first pillar of the European Union Common Agricultural Policy2019 Agriculture is an important source of nitrogen and phosphorous loads to the Baltic Sea. We study how the European Union’s (EU) Common Agricultural Policy (CAP), and in particular how its first pillar, containing most of the budget and the decoupled farm payments, affects eutrophication. To aid our study, we use three simulation models, covering the agricultural sector in the EU, a hydrological nutrient flow model and a model of eutrophication in the Baltic Sea. We compute changes in key eutrophication indicators in a business-as-usual baseline and in a hypothetical situation where the first pillar of the CAP, containing the direct payments, greening and accompanying measures, is not present. Comparing the outcomes, we find that in the scenario without the first pillar, production and agricultural land use is lower, while yields and fertiliser use per hectare are higher, causing less nitrogen and phosphorous loads (0.5 to 4% depending on the basin) and less eutrophication in the Baltic Sea as net effect. We thBaltic Sea; Common agricultural policy; Eutrophication; Nutrient surplus

Can investments in manure technology reduce nutrient leakage to the Baltic Sea?2019 In this study, quantitative models of the agricultural sector and nutrient transport and cycling are used to analyse the impacts in the Baltic Sea of replacing the current Greening measures of the EU’s Common Agricultural Policy with a package of investments in manure handling. The investments aim at improving nutrient utilization and reducing nitrogen leaching, based on the assumption that lagging farms and regions can catch up with observed good practice. Our results indicate that such investments could reduce nitrogen surpluses in agriculture by 18% and nitrogen concentrations in the Baltic Sea by 1 to 9% depending on the basin. The Greening measures, in contrast, are found to actually increase nitrogen leaching. © 2019, The Author(s).Baltic Sea; Common agricultural policy; Eutrophication; Modelling; NitrogenBaltic States; Eutrophication; Manure; Nitrogen; Nutrients; Phosphorus; nitrogen; phosphorus; agroindustry; Common Agricultural Policy; concentration (composition); eutrophication; hydrological modeling; modeling; nitrogen; Baltic States; eutrophication; manure

Modeling of the effective functioning of the agricultural lands market in Ukraine2019 The article deals with the main problems of creating the agricultural lands market in Ukraine due to the absence of the normative and legal support of its circulation, which should define the set of rights and restrictions of the implementation of this process. It is determined that the agricultural lands market is a social and economic complex that functions in accordance with market laws, national specificity, territorial scope and consists of a set of enterprises, establishments and representative offices, which are directly related to turnover of agricultural lands market. The main prerequisites for formation of effective functioning of the agricultural lands market are substantiated. Structural and logical scheme of this process implementation is constructed. Despite the ban on the purchase and sale of agricultural lands, the market value of land for private peasant farming has been calculated according to an expert assessment of a comparative methodological approach in determining the degree of similariAgriculture; Comparative approach; Effectiveness; Land plot; Market; ModelingUkraine; agricultural land; agricultural policy; comparative study; land market; land use planning; landownership; legal system; legislative implementation

The Price of Organic Foods as a Limiting Factor of the European Green Deal: The Case of Tomatoes in Spain2023 The consumption of organic food in the EU remains very low, mainly as a result of the higher price of such food compared to conventional products. To determine consumer preferences, 415 consumer surveys were conducted in Madrid (Spain), using tomatoes as the reference for analysis given their significant market recognition in terms of price, types, origin, and production systems. The data analysis was carried out using conjoint analysis and consumer segmentation techniques, maximum willingness to pay, and market share simulations using the maximum utility method. In addition, to better characterize the consumers, their attitudes towards the environment and their lifestyle indicators were defined. Consequently, 25.2% of consumers were found to be the most willing to pay a higher price to consume organic food. The simulation verified that price is the main problem as regards consuming organic food, with a preference for local markets being identified. In general, it is observed that these consumers have a more agri-food marketing; Common Agricultural Policy (CAP); consumer behaviour; environment; organic food; sustainabilityMadrid; Common Agricultural Policy; consumption behavior; crop plant; crop production; economic activity; food market; green economy; lifestyle; simulation; sustainability

Associations between farmland birds and fallow area at large scales: Consistently positive over three periods of the EU Common Agricultural Policy but moderated by landscape complexity2023 Fallow agricultural land provides habitat for threatened and declining farmland biodiversity. Policy change under the EU's Common Agricultural Policy (CAP) has been driving the area of fallows over the past decades. It is still unclear, whether positive relationships between farmland biodiversity and fallow area are general in time and space, and what landscape factors moderate them at large scales. We analysed associations between fallow area and species richness and abundance of 24 farmland birds in 3 years covering three CAP funding periods, by linking agricultural statistics at the district level to plot-level bird data from a national-scale monitoring scheme. We tested whether these relationships are moderated by species' habitat preferences and landscape configurational complexity, measured as the edge density of woody features. Species richness was positively associated with fallow area in all three funding periods. We found a hump-shaped response along a gradient of increasing landscape configurationaagricultural intensification; biodiversity conservation; farmland biodiversity; Germany; landscape configuration; monitoring; multilevel modelling; set-asideGermany; abundance; agri-environmental policy; agricultural intensification; agricultural land; biodiversity; Common Agricultural Policy; habitat selection; landscape structure; monitoring system; species richness; strategic approach

An assessment of water management measures for climate change adaptation of agriculture in Seewinkel2023 To develop appropriate climate change adaptation plans, evidence of the effectiveness of adaptation measures is required. At a regional scale, however, this information is usually lacking. The region of Seewinkel in Austria was taken as a case study because of its extensive agricultural industry and its unique ecosystem of saline lakes. The goal of the study was to provide stakeholders with evidence to support their climate change adaptation process. Adaptation measures discussed by local stakeholders were analyzed to determine their efficacy. A system dynamics (SD) based model was developed to serve as a tool for the water policy analysis and to be used in place of advanced hydrological models. The model was calibrated using observational data and forced with bias-adjusted EURO-CORDEX climate data for three representative concentration pathways (RCPs) (2010–2100). Three parameters in the model were changed to simulate adaptation measures. The results showed that combined measures, increasing irrigation efficAgriculture; Climate change adaptation; Seewinkel; System dynamics; Water resourcesAustria; Aquifers; Climate change; Climate models; Efficiency; Groundwater resources; Irrigation; System theory; Water management; Austria; Climate change adaptation; Combined measure; Irrigation efficiency; Management measures; Regional scale; Seewinkel; System Dynamics; Waters managements; Waters resources; adaptive management; aquifer; climate change; water management; water planning; water resource; aquifer; Article; calibration; climate change; crop management; environmental policy; hydrological model; irrigation (agriculture); mathematical model; water management; water supply; Crops

Agricultural policies and the emergence of voluntary landscape enhancement efforts: an exploratory analysis of rural tourism using an agent-based model2015 Conservation and enhancement of ecosystem services have become a priority of rural policies. Feedback loops from rural policies on ecosystem service supply have often been highlighted in the literature, but only vaguely investigated. In this paper, we model feedback loops from rural policies through an agent-based model, and we analyse whether feedback loops can indirectly create a system in which voluntarily landscape enhancement emerges from the interactions between farmers and rural tourists. The results suggest that, in certain conditions, feedback loops from policies can be a relevant element to take into account, but that greater attention to the ecosystem service demand is required. © 2015 University of Newcastle upon Tyne.agent-based model; agri-environmental payment; rural tourismagricultural policy; ecosystem service; landscape; modeling; nature conservation; rural area; rural policy; tourismEnglish

Whither Participation? Evaluating Participatory Policy Processes Using the CGPE Approach: The Case of CAADP in Malawi2018 In this chapter, we apply the CGPE model to analyzing the performance of policy processes with respect to the production of efficient policy choices. Within the CGPE approach participation of stakeholder organizations is modeled in two ways. First, as classical lobbying influence and second as informational influence within a model of political belief formation. An empirical application of the CGPE model to CAADP reforms in Malawi delivered the following results: (i) inefficient agricultural policies mainly result from lack of adequate political knowledge, while biased political incentives play only a minor rule. (ii) Policy beliefs of political practitioners differ significantly from economic models. Hence, our analyses imply a cleavage between the world of economic modeling and the world of political practice. (iii) As Bayesian estimation combining objective knowledge of scientific models with the subjective wisdom of practitioners results in a compromise of both worlds, we conclude that adequate political Comprehensive Africa Agriculture Development Programme (CAADP); Organizational Stakeholders; Policy Beliefs; Political Knowledge; Stakeholder BeliefsBadiane O., Odjo S.P., Wouterse F., Comparative Analysis of Strategies and Long Term Outlook for Growth and Poverty Reduction among ECOWAS Member Countries, (2011); Benin S., Fan S., Johnson M., Estimating public agricultural expenditure requirements, Strategies and Priorities for African Agriculture: Economywide Perspective from Country Studies, (2012); Brzeska J., Diao X., Fan S., Thurlow J., African agriculture and development, Strategies and Priorities for African Agriculture: Economywide Perspective from Country Studies, (2012); Diao X., Hazel P., Resnick D., Thurlow J., The Role of Agriculture in Development: Implications for Sub-Saharan Africa. IFPRI Discussion Paper 153, (2007); Diao X., Thurlow J., Benin S., Fan S., Strategies and Priorities for African Agriculture: Economywide Perspective from Country Studies, (2012); Duke R.D., Gaming, the future’s language. Beverly Hills, CA: Sage, (1974); Durning D., Participatory policy analysis in a social service agency: A case study, Journal of Policy AnalysiEnglish 3 10.1007/978-3-319-60714-6_11https://www.scopus.com/inward/record.uri?eid=2-s2.0-85065731807&doi=10.1007%2f978-3-319-60714-6_11&partnerID=40&md5=c3867e75eabdb8f6810b2e01dc82ddfe

Modelling the foraging habitat selection of lesser kestrels: Conservation implications of European Agricultural Policies2004 Cereal steppe habitat is a low intensive system that is rapidly disappearing as a result of changes in agricultural practices, and has the highest number of bird species with an Unfavourable Conservation Status of any habitat in Europe. A logistic regression model showed that the lesser kestrel, a globally threatened species, prefers to forage close to colonies, selects fields with livestock and avoids tree plantations. The conservation of this species is dependent on maintenance of extensive agriculture characterised by a rotation of cereal and grazed fallow. Abandonment of traditional agriculture and recent changes in agri-environmental programme support, which favour afforestation, are jeopardising the future of cereal steppes. Agri-environment measures are likely to be the most effective means of retaining the specific characteristics of cereal steppe habitat. © 2004 Elsevier Ltd. All rights reserved.CAP; Cereal steppe; Habitat selection; Lesser kestrel conservation; Logistic regressionEurasia; Europe; Aves; agri-environmental policy; Common Agricultural Policy; foraging behavior; habitat conservation; habitat selection; modeling; raptorEnglish

Virtual water and its effect in Huaihe River basin: an analysis using a dynamic multi-region computable general equilibrium model2021 A dynamic multi-region computable general equilibrium (CGE) model is used to analyze virtual water and its effect in the Huaihe River basin, which includes Jiangsu, Anhui, Shandong and Henan provinces. The baseline scenario was first constructed to describe the trade situation and virtual water among different regions and sectors from 2009–2020. Then two hypothetical policy scenarios were set to analyze the economic, water consumption and virtual water trade impacts under different policy shocks. The results show that (1) the Huaihe River basin was a net virtual water outflow region, with 13.977 × 109 m3 virtual water transferred outside the river basin in 2009, and 26.653 × 109 m3 VW transferred to outside in 2020. Jiangsu is the largest virtual water outflow province (mainly flows to outside), followed by Anhui. Anhui suffers from severe water shortage, but provides a net virtual water outflow to Henan, Jiangsu and Shandong and outside; (2) reducing Anhui’s agricultural output (S1 scenario) and Anhui’s agriHuaihe River basin; Macroeconomic impact; Virtual water trade; Water consumption; | dynamic multi-region CGE modelAnhui; China; Henan; Huai Basin; Jiangsu; Shandong; Agricultural robots; Agriculture; Commerce; Rivers; Water supply; water; Agricultural output; Computable general equilibrium model; Employment rates; Gross domestic products; Huaihe river basins; Virtual water trade; Water consumption; Water shortages; employment; general equilibrium analysis; Gross Domestic Product; policy analysis; river basin; water planning; Article; body water; controlled study; cultivated land; economic development; employment; environmental impact; environmental policy; fluid intake; gross national product; job market; mathematical model; metallurgy; river basin; sustainable development; water management; water supply; WatershedsEnglish

Policy analysis of water management systems in China: Utilizing a computable general equilibrium model on drought simulation2016 This paper makes a comparative evaluation of two water management systems in China; i) a water parallel pricing system (WPP) and ii) a water pricing system that are further separated into a system under current reform (WP_A) and a system under further reform (WP_B). This evaluation aims to identify a superior system for rural households and agricultural production with a decline in the water supply,such as a severe drought. WP_B is the superior system for rural households. However,a decrease in the domestic supply of farming commodities becomes more severe with the use of WP_B. © JSRSAI 2016.Agricultural production; Computable general equilibrium model; Rural households; Water management system; Water supplyEnglish

Agent-based modelling environment for spatial decision support2003 The goal of Spatial Decision Support Systems (SDSS) is to assist decision-makers as they generate alternative solutions to a variety of semi-structured geographical problems, and to evaluate these solutions with the help of applicable data and analytical models. Most existing SDSS, however, support only a limited number of decision-making environments, and are not designed to utilize web-accessible repositories of spatial data and models. These limitations are overcome through the use of ‘software agents’ within an agent-oriented modelling framework, called ‘Distributed Intelligent Geographical Modelling Environment (DIGME)’. The utility of this framework is demonstrated through the development of an SDSS to evaluate the ecological and economic impacts of agricultural policy for the Cache River watershed of southern Illinois. © 2003 Taylor & Francis Group, LLC.Cache River Basin; Illinois; United States; agricultural policy; decision support system; environmental modeling; GIS; spatial dataEnglish

Land use models in complex societal problem solving: Plug and play or networking?2009 Land use systems research addresses issues, such as agricultural policy making, land use planning and integrated water management, that often involve multiple stakeholders. Several potential roles for land use models in multi-stakeholder situations have been identified, such as: a heuristic role, improving understanding; a symbolic role, putting an issue on the political agenda; and a relational role, creating a community. This paper addresses the question: "Which kind of arrangements, conditions, model qualities or other factors harness land use modelling to perform those roles?" Our approach consisted of two components: the development of a conceptual framework of the interactions between scientist, model, other non-human entities and societal stakeholders; and the analysis of three cases of linking land use modelling to problem solving in a multi-stakeholder context. The conceptual framework suggests that a land use model can only perform a role in problem solving when it is enrolled in the interactions byLand use modelling; Model contextualization; Multi-stakeholder; Network buildingHarness; Decision making; Economics; Fischer-Tropsch synthesis; Flow interactions; Heuristic methods; Land use; Large scale systems; Network protocols; Planning; Problem solving; Sensor networks; Water management; agricultural policy; comparative study; environmental modeling; heuristics; land use planning; stakeholder; water management; Land use modelling; Model contextualization; Multi-stakeholder; Network building; Modal analysisEnglish

Applying the System of Environmental and Economic Accounts for Water (SEEA-Water) for integrated assessment of water security in an aquifer scale - Case study: Azarshahr aquifer, Iran2019 As an important stage in integrated water resources management, integrated assessment adopts a set of indicators to address not only the physical water balance, but also the role of water in social welfare, economic production, and employment. The indicators should be located in an analytical framework capable of figuring out the inter-relationships among different environmental, social, and economic disciplines. Adopting the System of Environmental and Economic Accounts for Water (developed by the United Nations), this paper aims to provide an integrated assessment in the groundwater resource in the Azarshahr aquifer area in the Northwestern Iran, comparing local water security indicators in 2006 and 2016. The results show that the local water resource in the study area is highly stressed in terms of quantity and quality. In addition, the area suffers severely from unsustainability and dis-equilibrium between water resource and consumption. Using a system dynamics model developed in VENSIM PLE, the paper anaLake Urmia; Policy analysis; System dynamics modelling; Water accountingIran; Agricultural robots; Aquifers; Cost effectiveness; Regional planning; System theory; Integrated assessment; Integrated Water Resources Management; Lake urmia; Policy analysis; System dynamics model; System dynamics modelling; Water accountings; Water resources assessment; aquifer; groundwater resource; integrated approach; policy implementation; resource scarcity; water management; water planning; water supply; Groundwater resourcesEnglish

Overview of mathematical models River Nile/High Aswan Dam1990 This paper has been directed towards the presentation of seven reliable planning tools (mathematical models) that can be used for the investigation of the planning options facing policy and decisionmakers. These tools include two groups of mathematical models. One group of models concerns the Nile River water-supply system and involves inflow forecasting, Lake Nasser simulation, and the High Aswan Dam operation. The second group of models is concerned with the service area between the High Aswan Dam and the Mediterranean Sea. They are used to analyze the impact of the water delivery system on agricultural policies, and vice versa, and plan the distribution of water through the system.Dams, Concrete - Aswan, Egypt; Irrigation; Lakes - Lake Nasser; Mathematical Models; Water Supply - Management; Aswan High Dam; Inflow Forecasting; Reservoir Operation; Water Allocation; Rivers

Modelling the transfer of the socio-economic benefits of environmental management2000 An important characteristic of changes in policy towards the farm sector, and farm land, is the increased emphasis on the production of environmental 'goods', such as landscape and wildlife. In order to justify taxpayer burdens to derive such goods through environmental management schemes, the benefits to society which such schemes deliver and the socio-economic interactions of environmental good provision is of major concern to policy-makers. This has led to a number of government-sponsored studies which have used methods such as Contingent Valuation to estimate the benefits of, for example, a number of Environmentally Sensitive Areas (ESAs). Such studies are expensive to carry out and consequently, academic endeavours have also been directed towards the study of Benefits Transfer, where we try to infer the benefit derived from one ESA (for example) as representative of the benefit derived from another ESA. This study reviews briefly the theory of Benefits Transfer and develops a rule-based model in a familiBenefits transfer; Environmental features; Microsoft Excel; Socio-economic valueEconomic and social effects; Mathematical models; Spreadsheets; agricultural policy; environmental management; socioeconomic impact; Environmental management; Software package Microsoft Excel; Environmental engineering

Impact of long-term land use change on the hydrological regime of the Dyle catchment2002 Within this paper we illustrate how a realistic long-term land use scenario for the Dyle catchment (Belgium) was established, as a basis for the evaluation of the effects of land use change on the catchment hydrology. The land use is detailed for the years 1900, 1970 and 1990 and a future date, corresponding to the realization of the Sector Development Plan (SDP) for the basin. The consequences of the land use dynamics on the hydrological cycle have been studied by means of a distributed hydrological model which was coupled to a geographical information system of the land use dynamics. We obtained remarkably similar hydrological behaviour for the land use scenarios of 1900, 1970 and 1990, but different behaviour for the future land use scenario issued from the SDP. We conclude that the change in the hydrological behaviour of the Dyle catchment in terms of the historical land use change is attenuated by the presence of compensating effects within the changing land use patterns. However, if the SDP is executed,Belgium; Catchment-scale assessments; Distributed hydrological modelling; Dyle catchment; European Common Agricultural Policy; Land use changeBelgium; Floods; Geographic information systems; Hydrology; Land use; Rain; Common Agricultural Policy; hydrological modeling; hydrological regime; land use change; long-term change; Urbanization; Catchments

Balancing point source and agricultural controls in the Mississippi River Basin2005 For the past thirty years or more, elevated levels of dissolved inorganic nitrogen delivered to the Gulf of Mexico by the Mississippi River have contributed to the seasonal occurrence of an extended hypoxic zone - an area where marine life is threatened by oxygen depletion. These elevated nitrogen levels are attributed to increased point and nonpoint sources, and to alterations in the landscape and river channel that promote delivery instead of uptake and sequestration. In this paper, we examine estimates of nitrogen loads in the Mississipi River Basin, look at some simplistic load reduction scenarios, and discuss the difficulties in balancing different controls to address hypoxia. Load estimates are taken from the National Water Pollution Control Assessment Model (NWPCAM), a policy support tool being developed for EPA by Research Triangle Institute. NWPCAM combines point source discharge information from the Permit Compliance System database with nonpoint source loading models for urban and rural areas to prClean Water Act; Farm Security and Rural Investment Act; Mississippi River Basin; Nonpoint sources; Point sources; Policy support; Safe Drinking Water Act; SWP; TMDLAgriculture; Nitrogen; Pollution Control; Rivers; Mathematical models; Nitrogen; Pollution control; Rivers; Uncertain systems; Clean water act; Farm security and rural investment act; Mississippi river basin; Nonpoint sources; Point sources; Policy support; Safe drinking water act; SWP; TMDL; Agriculture

Weight perception and efficiency loss in bilateral trading: The case of US and EU agricultural policies2005 This study determines the perceived weights of various producer groups by policy makers in selected sectors (wheat, corn, sugar, beef and veal, and milk), for both the US and the EU, from 1980 to 2000, in five-year intervals. Results show that the US's weights deviate less than the EU's, compared with the external protections, indicating that the lobbying efforts of interest groups in the US are reflected more closely in external policy design, and are therefore more efficient than those in the EU. Game simulation suggests that it is in the best interest of both blocs to choose the status quo action among various trade liberalization scenarios with the latest calculated weights. © 2005 Springer Science+Business Media, Inc.Bilateral agricultural trade; Lobbying; Political preferences; Weight efficiency

Tax exemption for biofuels in Germany: Is bio-ethanol really an option for climate policy?2005 In 2002 the German Parliament decided to exempt biofuels from the gasoline tax to increase their competitiveness compared to conventional gasoline. The policy to promote biofuels is being justified by their allegedly positive effects on climate, energy, and agricultural policy goals. An increased use of biofuels would contribute to sustainable development by reducing greenhouse-gas emissions and the use of non-renewable resources. The paper takes a closer look at bio-ethanol as a substitute for gasoline. It analyzes the underlying basic German, European, and worldwide conditions that provide the setting for the production and promotion of biofuels. It is shown that the production of bio-ethanol in Germany is not competitive and that imports are likely to increase. Using energy and greenhouse-gas balances we then demonstrate that the promotion and a possible increased use of bio-ethanol to reduce greenhouse-gas emissions are economically inefficient and that there are preferred alternative strategies. In additFuels; Gasoline; Greenhouse Effect; Mathematical Models; Renewable Resources; Taxes; Central Europe; Eastern Hemisphere; Eurasia; Europe; Germany; World; Beta vulgaris subsp. vulgaris; Triticum aestivum; Gas emissions; Gasoline; Greenhouse effect; Mathematical models; Renewable energy resources; Sugar beets; Sustainable development; Taxation; Agricultural production; Bio-ethanol; Biofuel; Greenhouse-gas emissions; alternative fuel; biofuel; ethanol; tax system; Fuels

Regional integrated modelling of climate change impacts on natural resources and resource usage in semi-arid Northeast Brazil2007 Semi-arid regions are characterised by a high vulnerability of natural resources to climate change, pronounced climatic variability and often by water scarcity and related social stress. The analysis of the dynamics of natural conditions and the assessment of possible strategies to cope with drought-related problems require an integration of diverse knowledge including climatology, hydrology, and socio-economics. The integrated model introduced here dynamically describes the relationships between climate forcing, water availability, agriculture and selected societal processes. The model has been designed to simulate the complex human-environment system in semi-arid Northeast Brazil quantitatively and is applied to study the sensitivity of regional natural resources and socio-economy to climate change. The validity of the model is considered. Climate change is concluded to have an enormous potential impact on the region. River flow, water storage and irrigated production are specifically affected, assuming a cClimate change; Drought; Integrated modelling; Policy support; Regional modellingBrazil; South America; Climate change; Computer simulation; Drought; Environmental protection; Knowledge engineering; climate change; climate effect; climate modeling; drought; integrated approach; natural resource; resource use; semiarid region; Integrated modelling; Policy making; Policy support; Regional modelling; Natural resources

Monitoring and modelling diffuse pollution from agriculture for policy support: UK and European experience2008 The need to understand and mitigate diffuse water pollution from agriculture (DWPA) using a range of monitoring or modelling techniques and abatement methods has never been greater. In response to the widely reported detrimental environmental impacts of such pollution and the desire to safeguard water resources, a number of important legislative drivers have been introduced, including the Water Framework Directive (WFD) for EU member states. Efforts to commission research and introduce policy options that address the key requirements of over-arching legislation, increasingly point to a number of common and important issues for policy makers. Whereas our understanding of, and ability to predict, pollutant loadings is reasonably well developed, coupling such pressures to ecological impacts remains a difficult task due to the limited functionality of available toolkits. It is important for mitigation programmes to consider multiple pollutants especially given the risks of pollution swapping and to support the upDiffuse water pollution from agriculture; Mitigation; Water framework directiveagricultural management; article; climate change; ecology; economic aspect; environmental monitoring; Europe; habitat; law; nutrient; policy; prediction; priority journal; risk assessment; sediment; social aspect; United Kingdom; water contamination; water pollutant; water pollution; water quality; water supply

Predicting sediment inputs to aquatic ecosystems across England and Wales under current environmental conditions2008 The awareness of water quality issues has never been higher. As part of its continuing strategic diffuse pollution policy support, ADAS recently undertook to identify catchments across England and Wales that could potentially fail recently proposed suspended sediment yield targets under current environmental conditions. The total suspended sediment loads (SSL) delivered to all rivers were assumed to comprise contributions from diffuse sources in the agricultural and urban sectors, as well as from eroding channel banks and point sources represented by sewage treatment works (STWs). Diffuse agricultural sediment loss to rivers was predicted using the PSYCHIC model. Corresponding inputs from diffuse urban sources were estimated on the basis of an Event Mean Concentration (EMC) methodology. Channel bank sediment inputs were calculated using a prototype national scale model, while point source sediment contributions were based on a register of consented effluent discharges. Modelled SSL were validated (r2=68%) agaChannel banks; Diffuse pollution; Modelling; Policy; Suspended sediment targets; Water Framework DirectiveEngland; Eurasia; Europe; United Kingdom; Wales; Western Europe; aquatic ecosystem; channel; discharge; effluent; environmental conditions; pollution policy; sediment yield; sewage treatment; suspended sediment; water quality

Bioeconomic modelling and salmon aquaculture: An overview of the literature2008 Bioeconomic models can be used to assist producers and decision-makers in identifying optimal production system designs, operation management strategies, and alternative development and policy approaches. This paper reviews the literature on bioeconomic modelling in aquaculture since 1993 and builds on an earlier article by Leung (1994) which examines this literature for the 1974-1993 period. In order to identify the papers reviewed in the present study, a thorough online search in various databases and some specific journals was conducted. Observations on the general state-of-the-art of bioeconomic modelling in aquaculture are discerned based on a comparative analysis of work in the field, with specific reference to salmon aquaculture. Implications for salmon aquaculture systems in Chile and elsewhere are discussed. Copyright © 2008 Inderscience Enterprises Ltd.Aquaculture; Bioeconomic models; Salmon productionChile; South America; Aquaculture; Decision making; Bio-economic model; Bio-economic modelling; Comparative analysis; Operation management; Optimal production; Policy approach; Salmon aquacultures; State of the art; agricultural policy; fishery economics; modeling; salmonid culture; aquaculture; economic aspect; ecosystem; review; salmon; Economics

Assessing the likelihood of catchments across England and Wales meeting 'good ecological status' due to sediment contributions from agricultural sources2008 This paper is concerned with estimating the gap between current and compliant losses of suspended sediment from the agricultural sector in England and Wales in relation to achieving 'good ecological status' (GES) in freshwaters by 2015. Given the emphasis on strategic information for policy support, the assessment necessitated a novel modelling methodology for predicting mean annual total suspended sediment loads (SSL) and time-weighted suspended sediment concentrations (SSC). GES was defined as the guideline annual average SSC of 25 mg l-1 cited by the EC Freshwater Fish Directive. Total suspended sediment inputs to all rivers across England and Wales were estimated using a national sediment source apportionment exercise detailing the contributions from diffuse agricultural and urban sources, eroding channel banks and point sources. The total SSL estimated for each Water Framework Directive (WFD) sub-catchment (n = 7816) across England and Wales was used in conjunction with predicted flow exceedance to derivAgriculture; Good ecological status; Suspended sediment; Water Framework Directivefresh water; agricultural management; article; catchment; controlled study; ecological procedures; environmental monitoring; methodology; particle resuspension; prediction; priority journal; river; soil erosion; United Kingdom; urban area; water flow

Tools for the equitable and sustainable use of ecosystem resources: Part 1 Modelling the private and public benefits of land use2009 Recognition over the past century of the benefits provided by land and landscapes has seen a net shift in balance from the private interests of landowners towards broader beneficiaries across society, with post-apartheid constitutional and legislative change in South Africa providing a striking illustration of this transition. Planning and conservation laws, subsidies and the development of common law in the UK and the EU also provide evidence of this societal transition, but also of a conceptual shortfall in what precisely constitutes socially beneficial uses of land. A pragmatic, transparent yet robust framework is required to guide more equitable and sustainable decisionmaking in statute and common law, subsidy systems and public policy. Such a model of the relative private and pubic benefits derived from different land uses is developed using a risk-based approach founded on ecosystem services, validated using analysis of real land use practices. The model proved to be a helpful basis for orienting differAfrica; South Africa; Southern Africa; Sub-Saharan Africa; agricultural policy; conservation planning; decision making; environmental legislation; European Union; graphical method; human development index; land use; landowner; law enforcement; private sector; public service; stakeholder; sustainable development

Risk of malaria reemergence in southern france: Testing scenarios with a multiagent simulation model2009 The Camargue, a region in southern France, is considered a potential site for malaria reemergence. All the suitable factors of the disease transmission system are present-competent mosquito vectors, habitats for their breeding, and susceptible people-except for the parasite. The objective of this study was to test potential drivers of malaria reemergence in this system after possible changes in biological attributes of vectors, agricultural practices, land use, tourism activities, and climate. Scenarios of plausible futures were formulated and then simulated using a spatially explicit and dynamic multiagent simulation: the MALCAM model. Scenarios were developed by varying the value of model inputs. Model outputs were compared based on the contact rate between people and potential malaria vectors, and the number of new infections in case of reintroduction of the parasite in the region. Model simulations showed that the risk of malaria reemergence is low in the Camargue. If the disease would reemerge, it would Camargue; Disease emergence; Land use; Malaria; Multiagent simulation; ScenarioAedes; Animals; Communicable Diseases, Emerging; Conservation of Natural Resources; Ecosystem; France; Fresh Water; Host-Parasite Interactions; Humans; Insect Vectors; Malaria; Models, Biological; Normal Distribution; Risk Assessment; agricultural procedures; article; breeding; climate change; disease transmission; endemic disease; environmental protection; France; host parasite interaction; human; infection risk; land use; malaria; marsh; mosquito; nonhuman; Plasmodium; priority journal; seasonal variation; simulation; tourism

Land consolidation model in the county of Varaždin2009 During the long period of time, Croatian agriculture was characterized by double structure of ownership. In the past, in Socialism, the ownership of agricultural land in Croatia and development investments in agriculture were directed toward a small number of large agricultural companies in social ownership, while small family farms were marginalized, just as it was the case in the majority of former socialist countries. In the County of Varaždin there are 33,415 family farms which own 52,723.35 ha of agricultural land with an average size of a parcel of 0.336 ha. Such fragmentation of land cannot guarantee profi table agricultural production, so one of the priorities of agricultural policy of the County of Varaždin is land consolidation. Th e County of Varaždin subsidizes consolidation of existing lots with 480 Euros/ha, and if the total size of the land that belongs to a family farm enlarges, with 345 Euros/ha. Between 2003 and 2007 a total of 683 farmers received subsidies. A recipient of the subsidy on avLand fragmentation; Parcels; Subsidy; The county (of Varaždin)Croatia; Eurasia; Europe; Southern Europe; Varazdin; agricultural land; agricultural production; fragmentation; investment; island; joint venture; landownership; modeling; ownership; socialism; subsidy system

Modelled impacts of mitigation measures on greenhouse gas emissions from Finnish agriculture up to 20202009 Emission scenarios based on integrated quantitative modelling are a valuable tool in planning strategies for greenhouse gas mitigation. By estimating the potential of individual mitigation measures to reduce greenhouse gas emissions, resources can be targeted to the most promising policy measures. This paper reports two agricultural emission scenarios for Finland up to year 2020, one baseline scenario (Scenario 1) based on the projected agricultural production levels determined by markets and agricultural policy and one with selected mitigation measures included (Scenario 2). Measures selected for the analysis consisted of 1) keeping agricultural area at the current level, 2) decreasing the proportion of organic soils, 3) increasing the proportion of grass cultivation on organic soils and 4) supporting biogas production on farms. Starting from 2005, the emissions of nitrous oxide and methane from agriculture would decrease 2.3% in Scenario 1 by 2020 whereas the respective decrease would be 11.5% in Scenario 2Agricultural policy; Agricultural sector modelling; Emission projections; Greenhouse gas emissions; Integrated modelling; Methane; Mitigation; Nitrous oxide

Agricultural land use and Skylark Alauda arvensis: A case study linking a habitat association model to spatially explicit change scenarios2010 The development of forward scenarios is a useful method of envisaging the environmental implications of potential changes in land use, as a tool for policy development. In this paper, a spatially explicit case study is used to provide insight into the environmental impacts of Common Agricultural Policy reform on Skylark Alauda arvensis, a species which is widespread on arable farmland, breeds in crops and has declined in recent decades. A generalized linear mixed model was used to estimate Skylark breeding population densities in different crops, using survey data collected from farms in the east of England, supplemented by the literature. Model outputs were then used to predict Skylark densities in an East Anglian Joint Character Area dominated by arable cropping. Predicted densities were mapped at field level using GIS, based on actual cropping derived from Integrated Administration and Control System data collected for the administration of subsidy payments. Three future scenarios were then created, based Agricultural policy; Farmland birds; GIS; Population density; Spatial modellingEast Anglia; England; Eurasia; Europe; United Kingdom; Western Europe; Alauda arvensis; Aves; Brassica napus; Triticum aestivum; arable land; biofuel; climate change; Common Agricultural Policy; control system; coppice; crop rotation; energy crop; energy policy; environmental impact; GIS; land use change; passerine; policy development; population decline; population density; spatial variation

Scope-dependent modelling of electricity supply in life cycle assessments2010 Background, aim and scope: Electricity use or substitution is one of the key parameters with regard to life cycle assessment (LCA) results. At the same time, it is often used as an illustrative example to highlight the modelling differences between decision-oriented and descriptive LCA. Three basically different models exist in life cycle inventory analysis: the attributional, the consequential and the decisional model. This paper proposes criteria that help to classify typical LCA questions regarding real business cases and find the most appropriate life cycle inventory (LCI) model. The framework is applied to a case study of an LCA of electricity use and supply within the international operations of an environmental service company with headquarters in France. Main features: Individual decision with comparatively small consequences can be modelled under ceteris paribus (other things being equal) conditions. Decision situations with medium to large potential consequences should be modelled under the conditioAttributional; Average; Consequential; Decisional; Electricity; LCA; Life cycle inventory analysis; Marginal; Modellingarticle; controlled study; decision making; energy resource; energy yield; environmental change; environmental economics; environmental impact; France; greenhouse gas; life cycle assessment; nonbiological model; policy; power supply; priority journal; process development; radioactive waste; renewable energy

Socioeconomics, policy, or climate change: What is driving vulnerability in southern Portugal?2011 Although climate change models project that communities in southern Europe may be exposed to increasing drought in coming years, relatively little is known about how socioeconomic factors will exacerbate or reduce this problem. We assess how socioeconomic and policy changes have affected drought vulnerability in the Alentejo region of southern Portugal, where EU agricultural policy and the construction of a major dam have resulted in a shift from a land-extensive mixed agricultural system to the intensive production of irrigated grapes and olives. Following a dynamic systems approach, we use both published socioeconomic data and stakeholder interviews to present a narrative account of how this transition has increased the region's vulnerability to drought. To explore the assumptions made in the narrative, and to present different possible future scenarios, we create a dynamic systems model, the results of which suggest that socioeconomic drivers will play a more important role than projected rainfall changes Climate change; Drought; Portugal; System dynamics modeling; VulnerabilityPortugal; Oleaceae; Vitaceae; agricultural policy; climate change; drought; European Union; farming system; policy reform; socioeconomic conditions; socioeconomic impact; stakeholder; vulnerability

Groundwater management based on GIS techniques, chemical indicators and vulnerability to seawater intrusion modelling: Application to the Mahdia-Ksour Essaf aquifer, Tunisia2013 In arid and semi-arid countries worldwide, conflicts between human development activities and conservation of groundwater resources are widespread and attract many public debates. This research aims to propose groundwater management alternatives for a coastal aquifer by studying its vulnerability and in particularly the risk of seawater intrusion. An additional objective is to propose some agricultural policies aimed to conserve groundwater resources in Mahdia and Ksour Essaf. Intensive groundwater mining, for irrigation and for water drinking, has caused an overexploitation of the water resources. In addition, the degradation of water quality, caused by septic tanks and intensive agricultural activities, has given rise to notable crucial state of the groundwater resources. With the aim of tackling the groundwater degradation problem, integration into a common platform of vulnerability assessment, seawater intrusion modelling and hydrochemical analysis is proposed. This platform can considerably reflect the wGroundwater management; Hydrochemical indicators; Mahdia-Ksour Essaf aquifer; Seawater intrusion modelling; VulnerabilityMahdia; Tunisia; Agriculture; Aquifers; Geographic information systems; Groundwater geochemistry; Groundwater pollution; Hydrochemistry; Indicators (chemical); Information management; Potable water; Salt water intrusion; Seawater; Water management; Water quality; Agricultural activities; Agricultural policies; Groundwater management; Groundwater mining; Hydrochemical analysis; Hydrochemicals; Vulnerability; Vulnerability assessments; coastal aquifer; GIS; groundwater; groundwater resource; saline intrusion; seawater; vulnerability; water; water management; Groundwater resources

Climate change impacts and adaptation scope for agriculture indicated by agro-meteorological metrics2013 Agro-meteorological metrics are indicators of weather determined environmental conditions on which agricultural management decisions are made. Metrics derived from an estimated future climate provide an opportunity to characterise the impacts of climate change on a wide range of agricultural systems, land use practices and ecosystem services. Such indications are vital for determining how changes in the biophysical environment can lead to land management and policy adaptations to achieve multiple objectives of financial viability, food security, biodiversity conservation and environmental sustainability. They provide valuable links between probable management adaptation responses and capacity for mitigating greenhouse gas emissions. However, there are large uncertainties associated with projected future climates, including the climate models' spatial scale of representation and those at which agro-meteorological metrics are applied. This paper describes the estimation of agro-meteorological metrics derived frAdaptation; Agriculture; Agro-meteorology; Climate change; Climate model; Food SecurityScotland; United Kingdom; adaptive management; agri-environmental policy; agricultural management; agricultural policy; agrometeorology; alternative agriculture; climate change; climate effect; climate modeling; climate prediction; ecosystem service; emission control; environmental conditions; food security; greenhouse gas; growing season; land management; nature-society relations; precipitation intensity; soil moisture

European meteorological data: Contribution to research, development, and policy support2014 The Joint Research Centre of the European Commission has developed Interpolated Meteorological Datasets available on a regular 25x25km grid both to the scientific community and the general public. Among others, the Interpolated Meteorological Datasets include daily maximum/minimum temperature, cumulated daily precipitation, evapotranspiration and wind speed. These datasets can be accessed through a web interface after a simple registration procedure. The Interpolated Meteorological Datasets also serve the Crop Growth Monitoring System (CGMS) at European level. The temporal coverage of the datasets is more than 30 years and the spatial coverage includes EU Member States, neighboring European countries, and the Mediterranean countries. The meteorological data are highly relevant for the development, implementation and assessment of a number of European Union (EU) policy areas: agriculture, soil protection, environment, agriculture, food security, energy, climate change. An online user survey has been carried oucrop growth; crop modelling; food security; precipitation; temperature; user survey; vapour pressureClimate change; Crops; Food supply; International law; Precipitation (chemical); Remote sensing; Soil conservation; Surveys; Temperature; Crop growth; Food security; Mediterranean countries; Meteorological datasets; Research development; Scientific community; User surveys; Vapour pressures; Meteorology

A spatially explicit techno-economic assessment of green biorefinery concepts2014 Biorefineries are seen as a key component for the transition toward a resource-efficient, low-carbon bio-economy. The green biorefinery (GBR) concept is promoted in several countries to create business and employment opportunities in rural areas. It aims at providing alternative utilization pathways for surplus grassland areas by producing bioenergy, biomaterials, livestock feed, and organic acids. We have developed a spatially explicit, mixed integer programming model that maximizes total producer surpluses of GBR supply chains subject to resource endowments by selecting optimal plant locations and sizes. The model is applied to assess the economic viability of three GBR concepts compared to biogas plants. Impacts of uncertain model input parameters on model outputs are analyzed by Monte-Carlo simulations and regression analysis. The model results reveal that green biorefineries could utilize significantly more biomass than biogas plants, leading to higher regional feedstock prices. Furthermore, the Monte-CaBioeconomy; Green biorefinery; Mixed integer programming; Monte-Carlo simulation; Techno-economic assessmentAgriculture; Biogas; Biological materials; Biomass; Economics; Feedstocks; Refining; Regression analysis; Rural areas; Supply chains; Bioeconomy; Green biorefinery; Mixed integer programming; Monte-Carlo simulations; Techno-economic assessment; Intelligent systems

Future biodiesel policy designs and consumption patterns in Latvia: A system dynamics model2015 Decarbonisation of transport has become central to European Union policy. Biofuels are expected to represent a substantial part of the overall strategy towards diversifying Europe's energy supplies and curbing greenhouse gas emissions in a cost-effective way. This research deals with the dynamic simulation modeling of a biodiesel market as a part of transportation fuel market and analyses of various policy support instruments on increasing the proportion of biofuel in total transport fuel demand. The study is carried out for Latvia's road transport sector. After it had experienced generous financial support from the government allowing the industry to develop, support was abruptly stopped creating stagnation in both biodiesel supply and demand. This threatened the national transport policy goals. The goal of this research is to find the most effective policy strategies for achieving the national transport policy goals by applying system dynamics modeling to the current market conditions of transport fuels. SpBiodiesel; Consumer behavior; Inconvenience costs; Policy analysis; System dynamics; Transport sectorAgricultural robots; Commerce; Consumer behavior; Cost benefit analysis; Cost effectiveness; Fossil fuels; Gas emissions; Greenhouse gases; System theory; Taxation; Consumption patterns; European Union policy; National transport policy; Policy analysis; Road transport sectors; System Dynamics; System dynamics model; Transport sectors; Biodiesel

How much would it cost to monitor farmland biodiversity in Europe?2016 To evaluate progress on political biodiversity objectives, biodiversity monitoring provides information on whether intended results are being achieved. Despite scientific proof that monitoring and evaluation increase the (cost) efficiency of policy measures, cost estimates for monitoring schemes are seldom available, hampering their inclusion in policy programme budgets. Empirical data collected from 12 case studies across Europe were used in a power analysis to estimate the number of farms that would need to be sampled per major farm type to detect changes in species richness over time for four taxa (vascular plants, earthworms, spiders and bees). A sampling design was developed to allocate spatially, across Europe, the farms that should be sampled. Cost estimates are provided for nine monitoring scenarios with differing robustness for detecting temporal changes in species numbers. These cost estimates are compared with the Common Agricultural Policy (CAP) budget (2014-2020) to determine the budget allocatioAgri-environment schemes; Agriculture; Biodiversity indicator; Common agricultural policy; Empirical data; Farming system; Habitat; Power analysis; Sampling design; Species trendEurope; Apoidea; Araneae; Tracheophyta; agri-environmental policy; agricultural land; biodiversity; Common Agricultural Policy; farming system; habitat; monitoring; sampling; species richness

Do the passerine traits’ dynamic patterns indicate the ecological status of agro-forestry ecosystems? A modelling approach for “Montado” management assessments2016 Context The “Montado”, a human shaped oak agro-forestry dominated landscape of South Western Europe has been experiencing series of changes following the implementation of different agricultural policies. Such changes are responsible for shifting the structure and composition of “Montado” landscape and hence the biodiversity of the system, either by agriculture abandonment or intensification. Traditional oak agro-forestry management practices, which focused on improving the ecological status of a single and common land use (oak agro-forestry), is taken as a conservation paradigm against the perceived changes in the system. Aims We aimed to identify the effect of oak agro-forestry management on “Montado” biodiversity as indicator for ecological status of “Montado” landscape. Methods A recently developed spatially explicit Stochastic Dynamic Methodology (StDM) was applied to model the spatial and temporal patterns of the land use/land cover changes and predict responses in biodiversity patterns, with a focus onLand use/land cover dynamics; Montado; Oak agro-forestry systems; Passerine functional trait; Stochastic Dynamic Methodology

Spatial information in European agricultural data management. Requirements and interoperability supported by a domain model2016 Data compatibility and system interoperability are fundamental for crosswalks and collaboration between domains. The most frequently used references for information sharing are time and location. In order to understand the requirements, fundamental processes, and core information concepts of a domain, a comprehensive, but standardised documentation is needed. In spatial data infrastructures models presented in Unified Modelling Language (UML) are widely used to facilitate the uptake of standards and valorise best practices of various communities.The European agricultural decision makers must deal with many components described in the Common Agricultural Policy (CAP) in order to optimize data integration and achieve transparency. Geospatial information plays a key role in the implementation of this policy, which comprises the establishment and maintenance of the Integrated Administration and Control System (IACS).In the past the IACS of the MS has principally served a single high level business case: to run a Domain model; IACS; Interoperability; LPIS; Policy modelling; UMLEurope; agricultural management; Common Agricultural Policy; modeling; policy analysis; policy implementation; spatial analysis; spatial data

Homegardens and the future of food and nutrition security in southwest Uganda2017 Governments around the world seek to create programs that will support sustainable agriculture and achieve food security, yet they are faced with uncertainty, system complexity and data scarcity when making such choices. We propose decision modeling as an innovative approach to help meet these challenges and offer a case study to show the effectiveness of the tool. We use decision analysis tools to model the possible nutrition-related outcomes of the Ugandan government's long term agricultural development plan termed ‘Vision 2040’. The analysis indicates potential shifts in household nutritional contributions through the comparison of the current small-scale diverse systems and the envisioned industrial agricultural systems that may replace them. A Monte Carlo simulation revealed that Vision 2040 plans outperform homegardens in terms of energy and some macronutrients, yet homegardens are likely to be better at producing key vitamins and micronutrients, such as Vitamin A. Value of information calculations applCropping systems; Decision support; EVPI; Monte Carlo; Probabilistic simulations; UncertaintyUganda; agricultural development; agricultural policy; alternative agriculture; cropping practice; decision support system; food security; food supply; home garden; Monte Carlo analysis; nutritional status; trace element; uncertainty analysis

Where to implement local biotech innovations? A framework for multi-scale socio-economic and environmental impact assessment of Green Bio-Refineries2017 Green Bio-Refineries (GBRs) have economic and environmental potentials through changing land use from cereals to grass production and provision of grass-based protein feed for livestock production and other valuable byproducts. However, the potentials are dependent on local conditions of the GBRs, such as land productivity, environmental sensitivity and transport distances for feedstock as well as the regional economy which GBRs are a part of. In this paper, we compare the total (direct, indirect and induced) effects of different location choices of GBRs in Denmark at different (municipal, regional, national) scales − a key step for decisions about development of GBRs from both investors' and authorities' perspectives. We integrate a local life-cycle assessment (LCA), a geographic information system (GIS) analysis and an economic-environmental input-output (EEIO) based model (LINE) into a common framework (GIS-LCA-EEIO). We show that locating GBRs in Western Denmark, where the soils are primarily sandy and liGrass-based protein feed; Greenhouse gas (GHG) emissions; Interregional macroeconomic modelling; Local technical change; Multi-scale effects; Nitrogen leachingDenmark; agricultural policy; biotechnology; environmental impact assessment; GIS; greenhouse gas; innovation; input-output analysis; life cycle analysis; livestock farming; policy implementation; protein; refining industry; socioeconomic survey

Addressing participant inattention in federal programs: A field experiment with the conservation reserve program2017 Voluntary land conservation programs depend upon the willingness of land owners to participate. Since participation requires commitment to long-term contracts, most studies on participation focus on changes to the pecuniary incentives facing land owners. This study presents a large-scale field experiment within the USDA's Conservation Reserve Program (CRP) that examines whether informational outreach, including behavioral nudges, could improve land owners' willingness to participate. The experiment evaluates the impact of three types of reminder letters on the rate at which land is offered into the CRP. We find that for the most well-informed group, farms with expiring CRP contracts, the reminder letters did improve participation. We interpret this result as evidence of inattentive behavior. We do not detect any differences in the estimated treatment effects among the basic reminder letter and the letters augmented with peer comparisons and social norm messaging, nor do we detect any treatment effect among cuAuction participation; Field experiment; Inattention; Land conservation; Outreach effects; Peer comparisonUnited States; agricultural policy; conservation management; cost-benefit analysis; incentive; land management; landownership; policy implementation; rental sector; voluntary approach



Creating the knowledge-structured texts in agriculture companies: A cost modeling approach2017 Agriculture is one of the most regulated sectors. Council regulations, national legal acts, subsidies, nature protection, market regulations and many other directives induce the necessity to work with a lot of text documents and to manage the knowledge in them. Thus, it is worth considering the creation of specifically designed internal documents to represent knowledge explicitly in so-called "knowledge-structured texts". However, it is a costly process to create the knowledge texts. The objective of this paper is to create a model that is capable of showing what time point the successive costs of the two types of text are equal at. Linking the methods of knowledge engineering and management is carried out with the help of an integrating element, i.e. general systems theory, through system dynamics. Despite an initial investment in the knowledge texts, the results show their potential for lowering the costs in the middle- and long-term horizons.Agribusiness company; Costs; Knowledge-structured text; Management documentation; Normal text; System dynamicsagricultural policy; agroindustry; documentary source; industrial policy; regulatory approach; regulatory framework

Probabilistic Decision Tools for Determining Impacts of Agricultural Development Policy on Household Nutrition2018 Governments around the world have agreed to end hunger and food insecurity and to improve global nutrition, largely through changes to agriculture and food systems. However, they are faced with a lot of uncertainty when making policy decisions, since any agricultural changes will influence social and biophysical systems, which could yield either positive or negative nutrition outcomes. We outline a holistic probability modeling approach with Bayesian Network (BN) models for nutritional impacts resulting from agricultural development policy. The approach includes the elicitation of expert knowledge for impact model development, including sensitivity analysis and value of information calculations. It aims at a generalizable methodology that can be applied in a wide range of contexts. To showcase this approach, we develop an impact model of Vision 2040, Uganda's development strategy, which, among other objectives, seeks to transform the country's agricultural landscape from traditional systems to large-scale comBayesian Networks; Decision Analysis; Hunger; Micronutrient deficiency; Nutrition; Probabilistic modelingUganda; agricultural land; agricultural policy; Bayesian analysis; decision analysis; development strategy; environmental impact assessment; expert system; food security; governance approach; household survey; hunger; livelihood; nutrient; nutritional status; probability; trade-off; vitamin deficiency

Can forests buffer negative impacts of land-use and climate changes on water ecosystem services? The case of a Brazilian megalopolis2019 While the role of land-use conversion on water quality is reasonably understood, its role on water quantity is controversial. Climate change is also expected to impact water availability. Here we explore the interplay of hydrology, land-use change and climate change in one of the most populous urban areas in the world. We examined the potential of forests to buffer the negative impacts of land-use and climate changes on water-related ecosystem services in Tietê Basin, Brazil, which supplies water to the São Paulo megalopolis. We modelled six hydrological parameters using the WaterWorld Policy Support System, simulating the current baseline and six future scenarios (with different land-use and climate changes). Our results corroborate the general trend that increased forest cover improves water quality. Our modelling also predicts that increased forest cover increases water quantity in the southern part of the basin. The effects of climate change are observed mainly in urban areas, with a reduction in water quForest cover; Land cover; Scenario modelling; São Paulo; Water quality; Water quantityBrazil; Climate Change; Conservation of Natural Resources; Ecosystem; Forests; Brazil; Sao Paulo [Brazil]; Sao Paulo [Sao Paulo (STT)]; Tiete Basin; Ecosystems; Hydrogeology; Land use; Reforestation; Runoff; Water quality; Ecosystem services; Forest cover; Hydrological parameters; Land cover; Scenario modelling; Sustainable agricultural; Water availability; Water quantities; climate change; ecosystem service; forest cover; future prospect; hydrological response; land cover; land use change; reforestation; water availability; water management; water planning; water quality; water supply; Article; Brazil; climate change; controlled study; forest; hydrology; land use; priority journal; reforestation; urban area; water availability; water management; water quality; water quantity; ecosystem; environmental protection; Climate change

Temperature changes in the Maloti-Drakensberg region: An analysis of trends for the 1960-2016 period2019 Nature has been adversely affected by increasing industrialization, especially during the latter part of the last century, as a result of accelerating technological development, unplanned urbanization, incorrect agricultural policies and deforestation, which have contributed to the elevated concentration of the greenhouse gases (GHGs) in the environment. GHG accumulation has an adverse impact on meteorological and hydro-meteorological parameters, particularly temperature. Temperature plays a prominent and well-known role in evaporation, transpiration and changes in water demand, and thus significantly affects both water availability and food security. Therefore, a systematic understanding of temperature is important for fighting food insecurity and household poverty. Variations in temperature are often assessed and characterized through trend analysis. Hence, the objective of this paper is to determine long-term trends in mean monthly maximum and minimum air temperatures for the Maloti-Drakensberg region. TheClimate change; Maloti-Drakensberg region; Mann-Kendall trend test; TemperatureDrakensberg; Biodiversity; Climate change; Deforestation; Food supply; Greenhouse gases; Temperature; Transpiration; Water conservation; Water management; Biodiversity conservation; Elevated concentrations; Maloti-Drakensberg region; Mann-Kendall trends; Mean air temperatures; Meteorological parameters; Technological development; Waterresource management; climate change; climate modeling; concentration (composition); greenhouse gas; numerical model; temperature profile; trend analysis; Atmospheric temperature

Coupling economic and GHG emission accounting models to evaluate the sustainability of biogas policies2019 The aim of this study is to evaluate and quantify the impacts of different biogas and related policies on the agricultural sector as well as their performance in terms of climate change mitigation and associated costs. To do so we coupled the partial equilibrium approach simulating the market clearing process with the perspective of Life Cycle Assessment of GHG applying it to the well-documented Lombardy case. Results show that the recent Italian biogas policy – prompting manure utilization and reducing the average subsidy per kWh – effectively increased the environmental sustainability of the system, which only now seems able to counteract global warming. Synergies are observed when the recent Common Agricultural Policy greening reform is simultaneously considered by the model. © 2019Biogas; Climate change; Life cycle assessment; Partial equilibrium modelling; Policy analysisClimate models; Fertilizers; Global warming; Greenhouse gases; Life cycle; Manures; Sustainable development; Agricultural sector; Climate change mitigation; Economic emission; GHG emission; GHGs emissions; Life cycle assessment; Mitigation costs; Partial equilibrium model; Performance; Policy analysis; Biogas

Peru's road to climate action: Are we on the right path? The role of life cycle methods to improve Peruvian national contributions2019 Most developing nations have had to perform a swift transition from the voluntary greenhouse gas (GHG) emissions mitigation actions engaged in the Copenhagen Accord, to the relatively ambitious mitigations signed in the frame of the Paris Agreement. Consequently, Peru is currently creating its national structure to combat climate change through mitigation and adaptation actions. Nationally-determined contributions (NDCs) are the planned interventions that nations report for intended reductions in GHG emissions. In fact, Peru has now committed to reduce its annual GHG emissions by 30% in 2030 with respect to a business-as-usual estimation for that same year. The 76 NDCs have been divided into six main sectors: energy, transport, industrial processes, agriculture, forestry and waste. In this context, the main goal of this study is to provide a critical review of the validity and effectiveness of current mitigation NDCs proposed by the Peruvian government to comply with the Paris Agreement. Moreover, the analysiClimate change; GHG mitigation; Life Cycle Assessment; Nationally determined contributions; Paris AgreementPeru; Climate change; Environmental technology; Forestry; Gas emissions; Greenhouse gases; Copenhagen accords; Developing nations; Emerging economies; GHG mitigation; Industrial processs; Life Cycle Assessment (LCA); Low-carbon technologies; Nationally determined contributions; annual variation; climate change; environmental policy; greenhouse gas; life cycle analysis; mitigation; agriculture; carbon footprint; climate action; energy; environmental planning; environmental protection; fishery; forestry; government; human; industry; land use; land use and land use change; life cycle; life cycle assessment; livestock; low carbon technology; nationally determined contribution; Peru; policy; priority journal; program appropriateness; public climate policy; Review; technology; traffic and transport; validity; waste water management; Life cycle

Modelling trust and contractual arrangements in a local economy2019 This article investigates trust among dairy value-chain actors to understand the innovative process in a local productive sector in Tunisia. It uses a sample of 45 smallholder farmers chosen randomly nearby existing collection centres in the region. A trust variable is constructed employing 11 ordinal variables based on principal component analysis, and institutional arrangements then modelled to examine the effect of trust on contracting decisions and cooperative membership. The results show that trust is defined by values such as “integrity”, “competence”, and “existence of credible information”, which are preconditions to sustainable contracts. The article contributes to the growing literature which considers social capital, networking and trust as determinants of farmer’s behaviour, as opposed to the classical model of rationality. © 2019, © 2019 Informa UK Limited, trading as Taylor & Francis Group.Arab States; Environment (built and natural)–Agriculture; Governance and public policyTunisia; agricultural policy; dairy farming; governance approach; local economy; networking; smallholder; social capital

Economic and mathematical modelling of ecological entrepreneurship as a direction of state agrarian policy2020 The article considers the approach to environmental entrepreneurship as an enterprise that focuses on compliance with the principles of sustainable development of ecological, economic and social systems in the context of the formation and implementation of state agricultural policy. A methodology for modelling the fund of environmental entrepreneurship as a tool for implementing agricultural policy is proposed. This technique can be used to select the most appropriate option from both an ecological and an economic point of view. The possibilities provided by this approach and the nuances of this technique are considered. The examples show the options of modelling various industrial complexes for processing agricultural waste. © 2020 IAEME Publication.Agrarian policy; Agricultural waste processing; Environmental business fund; Environmental entrepreneurship

Willingness to pay for weather index-based insurance in semi-subsistence agriculture: evidence from northern Togo2020 The effects of climate change on agricultural production are pushing countries to reconsider risk management policies in their development plans. Opportunities exist to increase agricultural production and improve the policy environment. However, policymakers lack local empirical evidence to provide local solutions to agricultural development in many developing countries, including Togo. This paper assesses farmers’ willingness to pay for weather index-based insurance (WII) as a market option for sharing climatic risks. A choice modeling approach is used based on data collected from 704 randomly selected households in northern Togo, West Africa. Statistical analysis of the data shows that dry spells are the major concern of farmers and maize is perceived as the most affected food crop. Results also indicate that respondents are willing to participate in a WII market and would prefer insuring crops, such as maize over sorghum and rice against drought by paying on average about $14.5 per hectare. The results shadaptation policy; Agriculture; climate change; weather index-based insuranceTogo; Zea mays; agricultural policy; agricultural production; climate change; climate effect; insurance system; willingness to pay

Using models to inform water policy in a changing climate: Comparing the Australian and Uruguayan experiences2020 Mitigating the expansion of harmful cyanobacterial blooms in Uruguayan catchments is a major challenge facing researchers and decision makers. To make matters worse, these events are expected to occur more often as the climate changes. Taking Australia's experience as an example, minimising the effect of algal blooms involves a range of catchment land use policy and regulatory measures that are underpinned by comprehensive monitoring systems, hydrological modelling platforms and land suitability analysis considering the effects of climate change. The lack of these technological tools means that policies and regulations cannot be implemented effectively. In this paper, we analyse the effects of climate change on Laguna Del Sauce Catchment (Uruguay) and discuss the effects of a possible new land use configuration defined using approaches typically used in Australia. We identify that the likely future of the catchment, according to biophysical modelling, is in conflict with its likely future as defined by its excatchment management; climate change; eutrophication; water qualityCyanobacteria; Laguna

GIS-Based Model for Vulnerability and Seawater Intrusion Risk Assessment by Combined Chemical Indicators and GALDIT Tools: The Case of a Coastal Aquifer in Monastir, Tunisia2021 Due to an increase in population and agricultural activities in coastal areas, seawater intrusion is a major threat to the rapidly depleting groundwater resources around these areas. This research was refined with local inputs to study one of the most sensitive Tunisian coastlines, Monastir. With the aim of tackling the groundwater degradation problem, an approach combining a survey of some dissolved ions and the Geographical Information System (GIS)-based hydrogeological index, named the GALDIT method, was applied to evaluate the aquifer’s vulnerability, as a technique for assessing seawater intrusion potential. This allowed to prepare thematic maps for seawater indicators and to develop a final vulnerability map. The derived map illustrates that the most affected areas in our case are the coastal zones of the aquifer and the northeastern part in the proximity of the Moknine sabkha, having the highest GALDIT Index, between 70 and 90. This study aims to propose some agricultural policies to conserve groundwatGIS technique; Groundwater management; Hydrochemical indicators; Monastir aquifer; Seawater intrusion modellingAgricultural robots; Agriculture; Aquifers; Coastal zones; Geographic information systems; Indicators (chemical); Maps; Risk assessment; Salt water intrusion; Seawater; Water management; Agricultural activities; Agricultural policies; Coastal aquifers; Gis based models; Groundwater management; Scientific basis; Sustainable groundwater; Vulnerability maps; Groundwater resources

Source Sectoral Impacts on Provincial PMx2.5Concentrations based on the CAPSS 2016 using the CMAQ Model2021 Zero-Out Contributions (ZOCs; impact) of air pollutants emitted from the thirteen major source sectors in South Korea on PMx2.5were estimated with a set of the Community Multi-scale Air Quality - Brute Force Method simulations in which emissions of each source sectors were totally removed in turn during the study period of 2019. During the emission sensitivity simulations, the Clean Air Policy Support System 2016 emission inventory was processed at a horizontal grid resolution of 9 km. Among 13 source sectors, agriculture showed a high impact (5.0 μg/x3) on the nation-wide PMx2.5concentration, but NHx4x+converted from the agricultural NHx3emissions explained only 25% of the total impact. It means that about 75% of agricultural impact is mainly attributed to SOx42x-and NOx3x-converted from their precursors released from other source sectors. Except agriculture, on-road mobile showed the highest nation-wide PMx2.5impact of 1.4 μg/x3(8.0%) followed by industrial combustion (1.3 μg/x3; 7.6%), and non-road mobile Community Multi-scale Air Quality; Emission-toconcentration conversion rate; PMx<sub>2.5</sub>; Precursor; Source Sector; Zero-Out Contribution

The potential of fallow management to promote steppe bird conservation within the next EU Common Agricultural Policy reform2021 Agricultural intensification promoted by the European Common Agricultural Policy (CAP) has driven the decline of farmland and steppe bird populations. Policy tools to improve the environmental performance of the CAP—including Agri-Environmental Schemes (AES) and Greening—have often failed, and the new EU agricultural reform (CAP post-2020) offers a new opportunity to integrate effective measures addressing farmland bird declines. Fallow land and its management have proven beneficial for endangered steppe bird species by providing good quality habitat, and therefore has potential to become an effective conservation measure. We used a Hierarchical Distance Sampling community model to evaluate the ability of different conservation regimes to increase the abundance of 37 bird species including endangered steppe birds and other farmland birds in 13,309 ha of fallow land in north-eastern Spain. The conservation regimes were based on different management prescriptions associated with AES, Greening and a local conserAgri-Environmental Schemes; agricultural management; CAP; community modelling; farmland birds; greening; Hierarchical Distance Sampling; umbrella speciesSpain; abundance; Common Agricultural Policy; conservation management; conservation planning; endangered species; European Union; hierarchical system; policy reform; population decline; sampling

Effects of Nutrient Management Scenarios on Marine Eutrophication Indicators: A Pan-European, Multi-Model Assessment in Support of the Marine Strategy Framework Directive2021 A novel pan-European marine model ensemble was established, covering nearly all seas under the regulation of the Marine Strategy Framework Directive (MSFD), with the aim of providing a consistent assessment of the potential impacts of riverine nutrient reduction scenarios on marine eutrophication indicators. For each sea region, up to five coupled biogeochemical models from institutes all over Europe were brought together for the first time. All model systems followed a harmonised scenario approach and ran two simulations, which varied only in the riverine nutrient inputs. The load reductions were evaluated with the catchment model GREEN and represented the impacts due to improved management of agriculture and wastewater treatment in all European river systems. The model ensemble, comprising 15 members, was used to assess changes to the core eutrophication indicators as defined within MSFD Descriptor 5. In nearly all marine regions, riverine load reductions led to reduced nutrient concentrations in the marineeutrophication; lower trophic level models; model ensemble; MSFD; pan-European river management impacts; water quality indicators

Improving food safety on the farm: Experimental evidence from Kenya on incentives and subsidies for technology adoption2021 Evidence is emerging that foodborne illness accounts for a staggering health burden in developing countries. However, standard approaches used by developed country governments to ensure food safety are not appropriate in settings where regulatory enforcement capacity is weak and most firms are small and informal. Using a randomized field experiment, we test the impacts of subsidies and a price premium for safer produce on farmer adoption of technologies that improve food safety. We find that the food safety practices of farmers who produce maize for sale are inferior to those of farmers who produce maize only for household consumption, but that both a price incentive and technology subsidies can partially close this gap. We combine our experimental adoption results with prior evidence on the efficacy of the technologies studied to simulate the public health impacts of alternative policies. Our simulations show that interventions to reduce aflatoxin exposure are likely to be cost-effective based on averted poiAfrica; Kenya; Public Health; Small-scale farmers; Subsidies and price premiums; Technology adoptionKenya; adaptive management; agricultural policy; agricultural technology; cost-benefit analysis; developing world; experimental study; farmers knowledge; food production; food quality; food safety; governance approach; health impact; health risk; incentive; maize; public health; subsidy system; technology adoption

Dynamic simulation patterns and spatiotemporal analysis of land-use/land-cover changes in the Wuhan metropolitan area, China2022 With the rapid socioeconomic development in China, the competition for space in land-use conversion is getting fierce. The Wuhan metropolitan area, as one of the main areas of modern agriculture and manufacturing, has been significantly affected by urbanization, industrialization, and national development policies, resulting in regional man-land contradiction. In this complex region, scientifically measuring the land-use/land-cover (LULC) dynamics and exploring the spatiotemporal evolution characteristics of the LULC changes are important tasks for local officials and decision makers in the management of urban expansion and land-use planning. In this study, an integrated logistic multi-criteria evaluation (MCE) cellular automata (CA) Markov (logistic-MCE-CA-Markov) model and a geographic information system (GIS) were used to evaluate and predict the LULC changes. The analysis was based on six LULC maps at equal temporal intervals derived from land-use data for 1990, 1995, 2000, 2005, 2010, and 2015, along witCA-Markov; Land use/land cover change; Landscape pattern; Urban expansion; Wuhan metropolitan areaChina; Hubei; Wuhan; Varanidae; Agriculture; Decision making; Economics; Expansion; Markov processes; Population statistics; Urban growth; Urban transportation; Cellular automaton-markov; Cellular automatons; Land use/land cover; Land-use land-cover changes; Landscape pattern; Metropolitan area; Multi-criteria evaluation; Multi-criterion evaluation; Urban expansion; Wuhan metropolitan area; arable land; ASTER; cellular automaton; GIS; land cover; land use; metropolitan area; simulation; spatiotemporal analysis; Land use

Development of an Android-Based Application System for Fish Farmers2022 A study was undertaken to design a mobile app which can be a gateway of information for fish farmers with the objectives of conceptualizing features required in a mobile app, aggregating scientific information for relevant features and based on this develop a mobile application system. A questionnaire was designed with open-ended questions in order to collect specific features from farmers and experts from different disciplines. Relevancy of each feature was tested on a four-point Likert scale by farmers and expert group. Features with an average score of more than 2/4 were included and clubbed under 6 main heads namely Culture practices, Management practices, Post-harvest practices, Modern farming techniques, State specific fisheries information and Buy or sell. To aggregate scientific information for each feature, information was collected from various sources like books, articles, websites and research papers. Aggregated information was written in simple language and checked by Grammarly software. AppropriAndroid; Fish farmers; ICT; Mobile app; TelanganaIndia; Telangana; Agriculture; Fish; Gateways (computer networks); Aggregated information; Application systems; Comprehensive research; Development process; Management practices; Mobile applications; Open-ended questions; Scientific information; agricultural policy; computer simulation; farming system; information and communication technology; mobile phone; model validation; research work; Android (operating system)

Towards Sustainable Natural Resources: Monitoring and Managing Ecosystem Biodiversity2022 Natural resources not only contribute to overall growth of the economy but also help reduce poverty by providing employment and food security to populations on the continent, and is thus the most inclusive growth sector of the economy of Asian countries. Global weather and climate studies are also increasingly being considered a vital source of information to understand the earth’s environment, in particular in the framework of weather and climate studies, land use transformation and human influence across these areas. Satellite earth observing systems provide a unique tool to monitor these changes. This book includes significant and up to date contributions in the field of sustainable natural resources conservation across the globe. While the range of applications and innovative techniques is constantly increasing, this book provides a summary of key case studies where satellite data offers critical information to help understand the causes and effects of those environmental changes, allowing us to reflect oAgricultural Policy; Agro-biodiversity; Climate Change Scenario; Climate Modelling; GIS; Remote Sensing; Spatial Modeling

Food prices and poverty in Africa2023 This study investigated the effect of food prices on poverty in 37 sub-Saharan African economies between 2001 and 2020. The study employed Prais-Winsten regression, variations of the Fixed Effects model to account for conventional biases in econometric modeling, and the Method of Moment Quantile Regression with Fixed Effects to account for existing poverty levels. The findings revealed that a higher proportion of Africans will fall into poverty due to the increase in food prices. This result is consistent with the presence of endogeneity, cross-sectional dependence, and unobservable heterogeneity. The study also reveals that the increase in food prices has a greater effect in sub-Saharan African countries with lower levels of poverty as compared to those with high poverty levels, showing that rising food prices disproportionately hurt countries with low poverty levels, pushing more Africans below the poverty line in those countries. The study recommends the need for the implementation of supply-side agricultuAfrica; food prices; panel data regression; poverty

Simulation of agricultural digital economy development and policy support system based on resource sensitivity index2023 The development of science and technology has also led to the progress of rural digital economy. In China, the construction of new countryside has always been an important part of economic development. The application of big data technology in rural areas can not only promote the development of rural economy, but also improve the results of environmental protection. Using the matching coefficient method of agricultural water and soil environmental characteristics, it match the rural water and soil environmental characteristics and the impact of the water environment in the autonomous region. An indispensable driving force in the process, agricultural digitalization will update the rural economic development model, weaken the barriers to the dual structure of urban and rural areas, stabilize agricultural production, promote sustainable rural development, and promote rural economic development. The current government policy support, the urgent need for new development momentum for rural economic development, anAgricultural figures; Big data; Economic development; Network coverageAgricultural technology; Big data; Economic and social effects; Economics; Environmental protection; Environmental technology; Regional planning; 'current; Agricultural figure; Development support; Digital economy; Economic development; Environmental characteristic; Network coverage; Policy support; Rural economy; Support systems; Rural areas

Can Ukraine go “green” on the post-war recovery path?2023 not an abstractnot an abstract

Modeling country-sectoral spillovers in generalized propensity score matching: An empirical test on trade data2023 In this paper, we address identification concerns linked to spillover effects. The literature is still scanty on this issue. To this aim, we propose an innovative strategy combining a counterfactual approach with spatial models. Specifically, we suggest an original revision of spatial propensity score matching, extending it to handle continuous treatment and weighting the spatial lags by the products’ distances over a “product-country space”. Adopting this strategy, we aim to address the bias in treatment selection and effectively manage interference and spillover effects from policy interventions and from government actions in other sectors. Using standard data, we then test our model in an empirical application that assesses the causal impact of agricultural policy support on product trade performance. Results show that not considering spillover effects leads to underestimating treatment assessment. © 2023 Elsevier B.V.Agricultural policy; Cross-country analysis; Generalized propensity score; Product space; Trade performance

Landscape-level heterogeneity of agri-environment measures improves habitat suitability for farmland birds2023 Agri-environment schemes (AESs), ecological focus areas (EFAs), and organic farming are the main tools of the common agricultural policy (CAP) to counteract the dramatic decline of farmland biodiversity in Europe. However, their effectiveness is repeatedly doubted because it seems to vary when measured at the field-versus-landscape level and to depend on the regional environmental and land-use context. Understanding the heterogeneity of their effectiveness is thus crucial to developing management recommendations that maximize their efficacy. Using ensemble species distribution models and spatially explicit field-level information on crops grown, farming practice (organic/conventional), and applied AES/EFA from the Integrated Administration and Control System, we investigated the contributions of five groups of measures (buffer areas, cover crops, extensive grassland management, fallow land, and organic farming) to habitat suitability for 15 farmland bird species in the Mulde River Basin, Germany. We used a muagri-environment schemes; agriculture; biodiversity conservation; breeding habitat; ecological focus areas; land use; multiscale; organic farming; scale of effect; species distribution modelAgriculture; Animals; Biodiversity; Birds; Conservation of Natural Resources; Crops, Agricultural; Ecosystem; Farms; Plant Breeding; Germany; Mulde Basin; Saxony-Anhalt; agri-environmental policy; agricultural land; biodiversity; bird; Common Agricultural Policy; conservation management; ecological modeling; habitat structure; heterogeneity; landscape ecology; organic farming; scale effect; agricultural land; agriculture; animal; biodiversity; bird; crop; ecosystem; environmental protection; physiology; plant breeding; procedures

Horizontal ecological compensation policy and water pollution governance: Evidence from cross-border cooperation in China2024 Cross-border cooperation can overcome the administrative boundaries of water pollution governance, and the two-way ecological compensation model emerges as a solution to transforming government-financed payments into locally-driven development initiatives. This study presents a tripartite evolutionary game model for two-way ecological compensation, incorporating city-level data, and employs time-varying difference-in-differences to estimate the incentive impact of China's cross-border horizontal ecological compensation policy on water pollution governance during 2006–2018. Furthermore, this study aligns state-controlled monitoring stations with their respective administrative districts and enhances water pollution indicators obtained from these stations for a more comprehensive policy assessment. The results show that horizontal ecological compensation effectively reduces the prevalence of industrial wastewater discharges and associated water pollution; this effect is more pronounced upstream (20.94%) compareCross-border cooperation; Horizontal ecological compensation; Two-way ecological compensation; Water pollution governanceChina; Agricultural pollution; Eutrophication; Horizontal wells; River pollution; Rivers; Sewage treatment; Compensation modeling; Cross-border; Cross-border cooperation; Down-stream; Ecological compensation; Horizontal ecological compensation; Two ways; Two-way ecological compensation; Water pollution governance; compensation system; incentive; lake water; sewage treatment; water pollution; water quality; Water quality

Sustaining aquifers hydrologically, economically, and institutionally: Policy analysis of the Ogallala in New Mexico2024 Groundwater discharge exceeding recharge threatens sustainable aquifer water use internationally. Interest remains high in discovering more hydrologically sustainable and economically affordable measures to protect these aquifers. Previous research has conducted various aquifer assessments. Some work has investigated costs and benefits of various plans that would limit aquifer pumping. Despite notable advances in this kind of analysis, little published work to date has unified these elements into a science-based integrated framework to inform more sustainable aquifer policy design. This work's novel contribution is to integrate analysis of hydrology, economics, institutions, and policy into a unified scientific framework to inform choices on more sustainable pumping strategies while protecting economic activity for agricultural and urban water-using sectors. It does so by conceptualizing, formulating, designing, and applying a mathematical programming framework to replicate historically observed pumping patteAgronomy; Aquifer sustainability; Economics; Hydrogeology; Policy scienceOgallala Aquifer; United States; Costs; Economic analysis; Groundwater resources; Hydrogeology; Mathematical programming; Pumps; Recharging (underground waters); Water quality; Water supply; ground water; Aquifer sustainability; Aquifer water; Cost and benefits; Ground water discharge; Integrated frameworks; Low-costs; New Mexico; Policy analysis; Policy science; Water use; agronomy; aquifer; hydrogeology; policy analysis; sustainability; water economics; aquifer; Article; climate change; evapotranspiration; hydrology; irrigation (agriculture); mathematical model; solar radiation; water insecurity; water management; agronomy; article; depression; human; hydrology; New Mexico; United States; water quality; Aquifers

A framework for Nordic actor-oriented climate adaptation research2014 The past ten years have seen a substantial increase in research on climate change adaptation, but a large gap remains between adaptation research and action. Adaptation researchers have either failed to demonstrate the relevance of their findings to practitioners and policymakers, or stakeholders have based their views and decisions on other kinds of information. In addition, in sectors such as agriculture, forestry, nature conservation, urban planning, water management and energy supply, adaptation has been studied separately from mitigation, which contradicts the reality of many practitioners. This paper identifies five bottlenecks to the use of adaptation research in adaptation practice and policy. These bottlenecks have gone unnoticed because the traditional framing of adaptation does not adequately consider the notion of agency, often rendering stakeholder interactions ineffective. Knowledge and use of actor-oriented theory when analysing and discussing adaptation needs and options could serve to find waAdaptation; Climate change; Mitigation; Nordic region; Research framework; Stakeholdersadaptation; agriculture; article; authority; awareness; biodiversity; carbon footprint; climate; climate change; decision making; economic development; economics; ecosystem; energy; environmental planning; fatality; global climate; human; industry; insurance; investment; knowledge; land use; marine environment; ozone layer; policy; political system; precipitation; priority journal; renewable energy; research; responsibility; social learning; theory; tourism; warming

Parameter uncertainty in policy planning models: Using portfolio management methods to choose optimal policies under world market volatility2023 Even accurate and precisely specified models with excellent underlying data quality can be inhibited by parameter uncertainty that reflects uncertain factors. This paper suggests adopting portfolio management methods from finance in policy planning models as a practical tool for explicitly reckoning the parameter uncertainty when defining optimal policy. We demonstrate the approach in an economywide model that aims to find an optimal pro-poor agricultural value chain in Senegal under the world market uncertainty. We show that prioritizing the rice sector is the most effective policy in terms of expected policy return, but this policy is also associated with the highest risk, increasing poverty under unfavorable yet realistic scenarios. However, like diversified portfolios in finance, balancing rice promotion with support for other sectors can reduce risk at the cost of reduced expected policy return. The suggested methodology allows for explicit risk-based decision-making and can be used in policy prioritizatCGE modeling; Policy analysis; Portfolio management; Pro-poor agricultural growth

The application of multi-mission satellite data assimilation for studying water storage changes over South America2019 Constant monitoring of total water storage (TWS; surface, groundwater, and soil moisture) is essential for water management and policy decisions, especially due to the impacts of climate change and anthropogenic factors. Moreover, for most countries in Africa, Asia, and South America that depend on soil moisture and groundwater for agricultural productivity, monitoring of climate change and anthropogenic impacts on TWS becomes crucial. Hydrological models are widely being used to monitor water storage changes in various regions around the world. Such models, however, comes with uncertainties mainly due to data limitations that warrant enhancement from remotely sensed satellite products. In this study over South America, remotely sensed TWS from the Gravity Recovery And Climate Experiment (GRACE) satellite mission is used to constrain the World-Wide Water Resources Assessment (W3RA) model estimates in order to improve their reliabilities. To this end, GRACE-derived TWS and soil moisture observations from the AData assimilation; GRACE; Hydrological modeling; Satellite remote sensing; Satellite soil moisture; South AmericaSouth America; Agriculture; Climate change; Climate models; Decision making; Digital storage; Earth (planet); Earth system models; Geodetic satellites; Groundwater; Productivity; Rain; Rain gages; Remote sensing; Surface waters; Water conservation; Water management; ground water; rain; water; Agricultural productivity; Data assimilation; El Nino southern oscillation; Gravity recovery and climate experiments; Hydrological models; Satellite remote sensing; Satellite soil moisture; South America; Storage changes; Water storage; agricultural application; data assimilation; GRACE; hydrological modeling; irrigation; policy analysis; rainfall; remote sensing; satellite data; soil moisture; TRMM; water management; water resource; water storage; Advanced Microwave Scanning Radiometer Earth Observing System; Article; climate change; correlation analysis; El Nino; Ensemble Square Root Filter; Gravity Recovery And Climate Experiment satellite; mathematical model; multi mission satellite data assimilation; precipitation; 

Policy analysis to reduce climate change-induced risks in urban and rural areas in Korea2017 The purpose of this paper was to project changes in climate change-induced risks over time and to investigate policy alternatives to mitigate the risks from increases in sea level, heavy rains, and heat waves in urban and rural areas. System dynamics simulation was used to build a model and conduct policy analysis for a simulation period over the years 2000-2050. The model was built with a focus on the interaction among three factors: damage restoration costs from heavy rains, heat waves, and sea level rise; the total cost of food imports due to decreases in arable land and agricultural productivity; and changes in the government budget to respond to climate change problems. A policy experiment was conducted with the model under four scenarios mainly based on the government budget for climate change. The results indicated, firstly, that the climate budget needs to be increased to at least 13 trillion KoreanWon (US $11.6 billion) per year. Secondly, an earlier budget increase would more effectively reduce the Climate change policy; Risk management; System dynamics simulation; Urban and rural areasKorea; adaptive management; agricultural production; climate change; climate conditions; climate effect; cost analysis; environmental policy; government; heat wave; mitigation; policy analysis; rainfall; risk assessment; rural area; urban area

EDGAR v4.3.2 Global Atlas of the three major greenhouse gas emissions for the period 1970-20122019 The Emissions Database for Global Atmospheric Research (EDGAR) compiles anthropogenic emissions data for greenhouse gases (GHGs), and for multiple air pollutants, based on international statistics and emission factors. EDGAR data provide quantitative support for atmospheric modelling and for mitigation scenario and impact assessment analyses as well as for policy evaluation. The new version (v4.3.2) of the EDGAR emission inventory provides global estimates, broken down to IPCC-relevant source-sector levels, from 1970 (the year of the European Union's first Air Quality Directive) to 2012 (the end year of the first commitment period of the Kyoto Protocol, KP). Strengths of EDGAR v4.3.2 include global geo-coverage (226 countries), continuity in time, and comprehensiveness in activities. Emissions of multiple chemical compounds, GHGs as well as air pollutants, from relevant sources (fossil fuel activities but also, for example, fermentation processes in agricultural activities) are compiled following a bottom-up 

Regional scale groundwater modelling study for Ganga River basin2016 Subsurface movement of water within the alluvial formations of Ganga Basin System of North and East India, extending over an area of 1 million km2, was simulated using Visual MODFLOW based transient numerical model. The study incorporates historical groundwater developments as recorded by various concerned agencies and also accommodates the role of some of the major tributaries of River Ganga as geo-hydrological boundaries. Geo-stratigraphic structures, along with corresponding hydrological parameters,were obtained from Central Groundwater Board, India,and used in the study which was carried out over a time horizon of 4.5 years. The model parameters were fine tuned for calibration using Parameter Estimation (PEST) simulations. Analyses of the stream aquifer interaction using Zone Budget has allowed demarcation of the losing and gaining stretches along the main stem of River Ganga as well as some of its principal tributaries. From a management perspective,and entirely consistent with general understanding, it Ganga River basin; MODFLOW; Regional groundwater modellingGanges River; India; Aquifers; Budget control; Groundwater; Groundwater resources; Irrigation; Numerical models; Rivers; Stratigraphy; Water resources; Watersheds; Dry-season irrigations; Groundwater development; Groundwater extraction; Groundwater modelling; Hydrological parameters; MODFLOW; Regional groundwater; River basins; aquifer; baseflow; groundwater; hydrological modeling; irrigation system; policy analysis; river basin; subsurface flow; tributary; water management; Groundwater flow

Energy economics2018 Energy economics is a vast topic. Many applied and agricultural economists today work on fuel economy, fossil fuel energy issues, energy sector economic analysis, electricity sector economic and policy issues, techno-economic analyses of energy alternatives as well as agricultural energy issues such as biofuels, and energy use in agriculture. Energy economists also employ a wide variety of modeling and analytical tools. We cover six broad topics: externalities, policy analysis, energy demand and supply analyses, electricity pricing, biofuels, and techno-economic analysis. Applied and agricultural economists have made and will continue to make major contributions to the literature and policy analysis in these areas. © The Author(s) 2018. Published by Oxford University Press on behalf of the Agricultural and Applied Economics Association. All rights reserved.Biofuels; Energy economics; Energy policy; Energy supply and demand; Renewable energy; Techno-economic analysis

Restructuring investment to promote a win–win situation for both the economy and the environment in China2023 Effective investment planning is crucial for achieving economic growth while also protecting the environment. An important premise of guiding investors is identifying low-carbon investment sectors; however, no previous research has attempted to discern high- and low-carbon areas at a macro-sector level or conducted a comprehensive assessment with a general equilibrium framework including both status quo and potential effects. Using an environment extended input-output model, structural path analysis model, and China energy and environmental policy analysis model (CEEPA), this study estimates overall carbon emissions driven by unit investment of various sectors in China, highlights the low- and high-carbon investment sectors by developing an investment carbon multiplier indicator, and provides valuable insights for sustainable investment planning by identifying the key sectors and supply chains that require transitions in investment demand and mode. The results show that China is making significant strides towCGE model; Input-output; Low-carbon investment; Supply chainCarbon; Economic and social effects; Environmental protection; Losses; Regression analysis; Supply chains; Sustainable development; Analysis models; Carbon carbons; Carbon emissions; CGE model; Economic growths; High carbons; Input-output; Investment sector; Low carbon; Low-carbon investment; Investments

Blueprint of a system dynamics model for flanders2016 The development of energy prices, immigration, and other exogenous factors which are beyond control of the authorities add to the uncertainties in long-term environmental planning. Prospective studies such as the Nature Outlook and Environment Outlook are carried out to assess the existing status of nature and the environment in Flanders, to support the mid- and long-term planning, and to ensure that the environmental targets set by the EU are met. The supporting analyses are based on modelling and data for a wide range of social-economic sectors and thematic domains, including demography, economics, energy, mobility, land-use change, environment, agriculture and food production, waste, water, and air quality. The mutual consistency of these projections is limited due to the weak level of inter-thematic coupling and lack of consideration for feedback in the thematic models used. System dynamics (SD) models provide a natural framework to describe the time-dependent behavior of complex systems with feedback andFlanders; Four-step plan; Participatory modelling; Prospective studies; System dynamicsAgricultural robots; Air quality; Computational efficiency; Demography; Economics; Environmental management; Feedback; Land use; System theory; Environmental managers; Environmental planning; Environmental targets; General architectures; Long term planning; Supporting analysis; System dynamics model; Time dependent behavior; Sustainable development

Simulating the economic and environmental effects of integrated policies in energy-carbon-water nexus of China2022 This study aims to simulate the economic and environmental effects of energy-carbon-water (ECW) policies in China. The main novelty works are to clarify the theoretical ECW nexus mechanism at macro-economic level and develop the ECW-CGE policy assessment model with ECW policy modules integrated. Using this model, isolated and integrated ECW policy scenarios are designed and simulated in 2050. Policy effectiveness and co-effects are further discussed. The main findings are: (1) For economic effects, GDP losses grow from 0.31 % in water policy scenario W1 to 1.51 % in integrated policy scenario ECW2. Energy and carbon emission policies cause greater outputs losses in energy and carbon intensive sectors, while water policy impacts stronger on agricultural and service sectors. (2) For environmental effects, integrated policy scenarios reduce the most of ECW, and isolated ones mainly affect their targeted ECW elements. (3) For policy effectiveness, isolated policy scenarios have greater individual effectiveness, iEconomic and environmental effects; ECW-CGW model; Energy-carbon-water (ECW) nexus mechanism; Isolated and integrated policy scenariosChina; Carbon; Environmental protection; Public policy; Sustainable development; Water management; Assessment models; Economic level; Energy; Energy-carbon-water  nexus mechanism; Energy-carbon-water-CGW model; Isolated and integrated policy scenario; Macro-economics; Policy assessment; Policy scenario; Water policies; carbon emission; economic conditions; environmental effect; Gross Domestic Product; integrated approach; policy making; simulation; sustainable development; trade-off; Economic and social effects

Quantitative modeling of human responses to changes in water resources availability: A review of methods and theories2021 In rural areas in developing countries where livelihoods directly depend on agriculture, shortage of water can have severe socio-economic and humanitarian consequences and has been suggested to result in conflict and migration. Understanding such responses is important for the development of effective water management policies and other interventions. However, despite the availability of extensive knowledge on water-related human behavior, water resources planning studies do not always look beyond direct impacts. Therefore, this paper assesses literature on water-related human responses, the quantification and conceptualization methods and theories used, the scale at which models are applied, and the extent to which findings are used to make policy recommendations. We found system dynamics approaches mostly applied for policy evaluations, but of-ten with a limited integration of human behavior beyond water use; agent-based models seem to be suited for policy analysis, but only limitedly applied for that purpoDrought; Human responses; Quantitative modeling; Water availability; Water resources planning; Water shortagedeveloping world; humanitarian aid; policy making; quantitative analysis; resource availability; socioeconomic survey; water planning; water resource

System Dynamics Modeling of Water–Energy Nexus for Resource-Saving Policy Assessment2021 One of the key issues in managing water and energy systems is to incorporate the links between these systems to ensure security of resources. In this research, using system dynamics (SD) approach for simulating water–energy (WE) nexus, SD-WE model was developed for 16 sub-basins of Gavkhuni basin in central Iran. Various water- and energy-saving policies were simulated and their effectiveness in improving resource security was evaluated using water- (WSI) and energy-saving (ESI) indices. The results indicated that the share of water-related energy consumption (20%, 6%, and 2% of total electricity, crude oil, and natural gas consumption) is higher than the energy-related water withdrawal (17% of industrial water withdrawal) in the basin-wide resource usage. The water-saving policies had a significant impact on both the basin’s energy and water resources. In contrast, energy-saving policies had a negligible influence on the basin’s water resources but a notable impact on the water resources used in the energy sEnergy saving; Gavkhuni basin; Resource security; System dynamics; Water saving; Water–energy nexusGavkhuni; Iran; energy conservation; energy policy; modeling; resource assessment; resource management; water management

The Socio-Technical Dynamics of Low-Carbon Transitions2017 Effective mitigation of climate change will require far-reaching transformations of electricity, heat, agricultural, transport, and other systems. The energy studies and modeling research that so often dominate academic and policy debates provide valuable insights into these transitions, but remain constrained by their focus on rational decision-making and their neglect of non-linear dynamics and broader social processes. This review describes insights from a complementary socio-technical approach that addresses the interdependent social, political, cultural, and technical processes of transitions. Focusing on the “multi-level perspective”, the paper conceptualizes transitions as arising from the alignment of processes within and between three analytical levels: niche innovations, socio-technical regimes, and the socio-technical landscape. This analytical framework is illustrated with a case study of the German electricity transition and is used to appraise low-carbon transitions in several other sectors. We climate change; energy transitions; multi-level perspective; policy lessons; socio-technical approachGermany; Agriculture; Decision making; Education; Public policy; Social sciences; Climate change mitigation; Energy transitions; Integrated assessment models; Multilevels; Rational decision making; Socio-technical approach; Socio-technical perspective; Supply-side technologies; alternative energy; carbon; climate change; decision making; energy efficiency; energy policy; innovation; perception; policy analysis; Climate change

Policy analysis indicates health-sensitive trade and subsidy reforms are needed in the UK to avoid adverse dietary health impacts post-Brexit2021 The United Kingdom’s food system will be greatly impacted by Brexit-related trade deals and policy developments—with implications for dietary risk factors and public health. Here we use an integrated economic–health modelling framework to analyse the impacts of different policy approaches to Brexit. A ‘soft Brexit’ that is in line with the EU–UK Trade and Cooperation Agreement increases diet-related mortality in the United Kingdom as costs for health-promoting and import-dependent foods increase and their consumption decreases. Negotiating free-trade agreements with the United States and Commonwealth countries as part of a ‘global Britain’ approach could triple the negative health impacts of Brexit as greater availability of energy-dense foods increases weight-related risks without meaningfully reducing dietary risks. Eliminating import tariffs on health-sensitive horticultural products could mitigate the negative health impacts of Brexit, and reforming agricultural subsidies to incentivize greater domestic hadverse outcome; Article; body weight gain; diet; disease burden; food availability; food intake; health care policy; health impact assessment; health promotion; horticulture; human; mortality; obesity; public health; United Kingdom; United States

CAMS-REG-v4: a state-of-the-art high-resolution European emission inventory for air quality modelling2022 This paper presents a state-of-the-art anthropogenic emission inventory developed for the European domain for an 18-year time series (2000-2017) at a 0.05×0.1 grid resolution, specifically designed to support air quality modelling. The main air pollutants are included: NOx, SO2, non-methane volatile organic compounds (NMVOCs), NH3, CO, PM10 and PM2.5, and also CH4. To stay as close as possible to the emissions as officially reported and used in policy assessment, the inventory uses the officially reported emission data by European countries to the UN Framework Convention on Climate Change, the Convention on Long-Range Transboundary Air Pollution and the EU National Emission Ceilings Directive as the basis where possible. Where deemed necessary because of errors, incompleteness or inconsistencies, these are replaced with or complemented by other emission data, most notably the estimates included in the Greenhouse gas Air pollution Interaction and Synergies (GAINS) model. Emissions are collected at the high secEurope; air quality; burning; data set; emission inventory; particulate matter; point source; spatial distribution; time series analysis

System dynamic modeling of energy savings in the US food industry2017 In the United States, the food industry alone accounts for approximately 19% of the total energy consumed. The objective of this study is to forecast the food-related energy consumption and evaluate policy alternatives for reducing food related energy consumption in the medium and long term. Influential factors of energy consumption in the food industry include population growth rate, GDP, agriculture's share of GDP, food waste, technologies, and agricultural investment. Based on the life cycle of the food industry, five life stages were considered: agricultural production, industrial processing and packaging, transportation, wholesale and retail, and household. In this study, based on the causal relationships and feedback loops between these factors and the energy consumed for each life stage, a system dynamics (SD) model was designed to simulate the situation for the US food industry. Policy options of reducing waste percentage and improving industrial energy productivity are incorporated for building the eEnergy consumption; Food industry; Policy analysis; System dynamicsAgriculture; Energy conservation; Energy policy; Investments; Life cycle; Population statistics; System theory; Agricultural productions; Causal relationships; Food industries; Industrial processing; Policy analysis; Population growth rates; System dynamic models; System Dynamics; Energy utilization

Managing future air quality in megacities: A case study for Delhi2017 Megacities in Asia rank high in air pollution at the global scale. In many cities, ambient concentrations of fine particulate matter (PM2.5) have been exceeding both the WHO interim targets as well as respective national air quality standards. This paper presents a systems analytical perspective on management options that could efficiently improve air quality at the urban scale, having Delhi as a case study. We employ the newly developed GAINS-City policy analysis framework, consisting of a bottom up emission calculation combined with atmospheric chemistry-transport calculation, to derive innovative insights into the current sources of pollution and their impacts on ambient PM2.5, both from emissions of primary PM as well as precursors of secondary inorganic and organic aerosols. We outline the likely future development of these sources, quantify the related ambient PM2.5 concentrations and health impacts, and explore potential policy interventions that could effectively reduce environmental pollution and resAir pollution; Co-benefits; Health impacts; PM<sub>2.5</sub>; Policy analysis; Population exposureDelhi; India; Air pollution; Air quality standards; Atmospheric chemistry; Atmospheric movements; Chemical analysis; Health; Quality control; Co benefits; Health impact; PM2.5; Policy analysis; Population exposure; aerosol; air quality; atmospheric chemistry; atmospheric pollution; health impact; megacity; particulate matter; policy analysis; pollutant source; urban area; agricultural waste; air pollution; air pollution control; air quality; air quality standard; ambient air; Article; carbon footprint; case study; chemical composition; climate change; compliance (physical); concentration (parameters); developed country; economic development; environmental exposure; environmental impact; environmental management; environmental policy; exhaust gas; health hazard; human; India; long term exposure; particulate matter; population distribution; population exposure; priority journal; seasonal variation; urban area; waste management; Air quality

Achieving sustainability in non-ETS sectors using system dynamics modelling practice2015 The European Union (EU) has recently agreed on an ambitious framework for climate and energy policies by 2030. The new commitment foresees greenhouse gas (GHG) emissions reduction by 40 % compared to 1990. The part of these reductions is going to come from the EU Emission trading system (ETS) and other part from the sectors outside the EU ETS or, so called, non-ETS sectors: agriculture, transport, waste management and the part of energy sector and industry, which is not included in the ETS. As for now, much research has focused on studies relevant to the ETS; meanwhile, the largest part of GHG emissions in Europe is generated by non-ETS sectors. Therefore our study aims to strengthen the decision making capacity by providing the comprehensive modelling tool for policy analysis in non-ETS sectors. This tool is based on system dynamics modelling approach and encompasses the mathematical model for non-ETS sectors. With this model we analyse the effectiveness of various policy measures aiming to reduce GHG emissiDecision making; Emission control; Energy policy; Gas emissions; International law; System theory; Waste management; Developed model; Driving forces; European union; Modelling tools; Policy analysis; Policy framework; Policy measures; System dynamics modelling; Greenhouse gases

Adaptation of Water Resources System to Water Scarcity and Climate Change in the Suburb Area of Megacities2020 The projection of climate change impacts can be very crucial for water resources planning and management. Hashtgerd plain is an immigrant destination due to socio-economic development and its proximity to the Tehran metropolis. The population growth has led to more water demand, resulting in excessive utilization of groundwater resources and water shortages in the agricultural sector. The water shortage and climate change in Hashtgerd plain could lead to more severe water crisis in the future. Therefore, this study aimed to provide adaptation strategies for minimizing the negative effects of climate change by taking into account the interaction between different sub-systems in Hashtgerd plain during 2020–2049 period. In order to assess the climate change impacts, the output of 19 AOGCMs models was used under RCP2.6, RCP4.5 and RCP8.5 emission scenarios. A comprehensive model was developed based on the system dynamics theory to investigate the interactions of water resources, agriculture, and socio-economic suAdaptation; Climate change; System dynamics; Water shortageIran; Tehran [Iran]; Tehran [Tehran (PRV)]; Agricultural robots; Climate models; Cultivation; Economics; Groundwater; Groundwater resources; Population statistics; Water supply; Adaptation strategies; Agricultural sector; Climate change impact; Comprehensive model; Socio-economic development; Water resources planning and managements; Water resources systems; Water use efficiency; adaptive management; agriculture; climate change; climate effect; megacity; policy analysis; resource scarcity; suburban area; water resource; Climate change

Practice change, participation and policy settings: A review of social and institutional conditions influencing water quality outcomes in the Great Barrier Reef2020 The health of the Great Barrier Reef (GBR) is rapidly declining, driven by multiple stressors including land-based impacts on water quality. For over fifteen years Australian Governments have been investing in programs to promote the voluntary adoption of agricultural practices that reduce nutrient, pesticide and sediment runoff. Insights from monitoring, modelling and research have been used to progressively refine and focus investments over time. Despite this, progress is clearly inadequate to achieve the ambitious program targets. More recently, policy makers have introduced new targets to enhance the active engagement of communities and land managers in programs to improve water quality outcomes. In this review article, we draw on the empirical evidence from the social science literature available from studies within the Great Barrier Reef catchments and consider implications for the current approach being used in Reef programs. Adopting a qualitative evidence synthesis approach, the review examines a nesEngagement; Farming; Governance; Intervention; Practice change; Program design; Water qualityAustralia; Coral Sea; Great Barrier Reef; Queensland; Agricultural runoff; Catchments; Decision making; Investments; Knowledge management; Natural resources management; Reefs; Supply chains; Water quality; Engagement; Farming; Governance; Intervention; Practice change; Program design; decision making; design method; farming system; governance approach; natural resource; policy analysis; runoff; social participation; water quality; Public policy

Agent-based recovery model for seismic resilience evaluation of electrified communities2019 In this article, an agent-based framework to quantify the seismic resilience of an electric power supply system (EPSS) and the community it serves is presented. Within the frame-work, the loss and restoration of the EPSS power generation and delivery capacity and of the power demand from the served community are used to assess the electric power deficit during the damage absorption and recovery processes. Damage to the components of the EPSS and of the community-built environment is evaluated using the seismic fragility func-tions. The restoration of the community electric power demand is evaluated using the seismic recovery functions. However, the postearthquake EPSS recovery process is modeled using an agent-based model with two agents, the EPSS Operator and the Community Administra-tor. The resilience of the EPSS–community system is quantified using direct, EPSS-related, societal, and community-related indicators. Parametric studies are carried out to quantify the influence of different seismic hazard scenAgent-based model; Demand; Earthquake disaster; Electric power supply system (EPSS); Resilience; Seismic contingency dispatch strategy; Seismic recovery; SupplyAutonomous agents; Computational methods; Earthquakes; Electric losses; Electric power utilization; Recovery; Restoration; Simulation platform; Agent-based model; demand; Dispatch strategy; Earthquake disaster; Electric power supply; resilience; supply; agricultural modeling; electrical power; policy analysis; policy approach; power generation; seismic hazard; strategic approach; administrative personnel; article; built environment; controlled study; disaster; earthquake; human; power supply; Electric load dispatching

Multiscale spatial sensitivity analysis for agent-based modelling of coupled landscape and aquatic systems2014 Models of coupled landscape and aquatic systems (CLAS) are prone to input uncertainties that vary over space. To address this challenge, we employ a comprehensive model evaluation that: [1] quantifies the variability of model results (uncertainty analysis), and [2] decomposes this variability based on the relative contribution of inputs to identify major drivers in the model (sensitivity analysis). Our study simulates how agricultural land conversion from active to fallow lands reduces nutrient loading to lakes. We employ an agent-based model of farmer decision making coupled with a spatially-explicit biophysical lake model. A number of model inputs are uncertain including: variables reflecting farmer decision making, maps that represent the environmental benefits of land conservation, and variables that drive nutrient concentrations in CLAS. To be useful for policy analysis, the model requires simplification. To this end, we employ variance-based sensitivity analysis. We run the model multiple times to generAgent-Based Modelling; Lakes; Land Use Change; Sensitivity Analysis; Spatial ModellingAggregates; Agriculture; Computational methods; Conservation; Decision making; Lakes; Land use; Loading; Nutrients; Sensitivity analysis; Spatial variables measurement; Statistics; Agent-based modelling; Environmental benefits; Land-use change; Model simplification; Nutrient concentrations; Relative contribution; Spatial modelling; Variance-based sensitivity analysis; Uncertainty analysis

Modelling spatial uncertainties associated with emission disaggregation in an integrated energy air quality assessment model2012 This paper presents a methodology to model spatial uncertainties associated to the disaggregation of sectoral emission allocation in Luxembourg. We apply it to the integrated Luxembourg Energy Air Quality assessment model for the urban and regional scale. National aggregated sectoral emissions of primary air pollutants are computed by an energy model which minimises the cost of the reference energy system. The model describes five sectors, i.e. agriculture, transport, industry, residential and commercial at five-year periods. The sectoral emissions are spatially allocated to obtain hourly to daily emission maps. The air quality model simulates the dispersion of the emitted pollutants and their chemical reactions to produce ozone for typical episodes for each five-year period. Both models are coupled by an Oracle Based Optimisation Engine (OBOE) to find the optimal energy system with a constraint on ozone concentrations. When disaggregating emissions from the national to the urban scale, small scale variation Change-of-support; Disaggregation; Downscaling; Spatial emission allocation; Spatial uncertainty

Development of a dynamic long-term water allocation model for agriculture and industry water demands2010 Demands growth and water resources limitation, enforce water sector policy makers to integrate water supply-demand interactions in a coherent framework for efficient water allocation. Water supply-demand interaction, changes long-term trend of water demands, which in turn has a substantial influence on water allocation. Researches on water allocation modeling lack adequate projection of relationship between water supply and demand. Socio-economic factors representing water allocation stakeholders' benefits, account for the main share of water supply-demand interaction. Identification, representation and consideration of these factors in a water allocation model, is the main limitation of researches on this issue. In this paper a new long-term water allocation model at basin level is developed and introduced. This model considers water supply-demand interaction in agriculture and industry sectors, by use of socio-economic parameters; such as, production, cultivated land area, revenue and employment. The model Consumption efficiency; Employment; Multi-reservoir; Socio-economic; Supply-demand; Water resourcesIran; Agriculture; Decision making; Economics; Employment; Population statistics; Reservoirs (water); Water supply; Water supply systems; Coherent frameworks; Consumption efficiency; Cultivated lands; Development plans; Development policies; Hydro-system; Industry sectors; Long-term trend; Multi-reservoir; Planning horizons; Policy choices; Policy makers; Reservoir water; Socio-economic; Socio-economic factor; Socio-economics; Supply-demand; Water allocation models; Water allocations; Water demand; Water sector; agriculture; decision making; modeling; resource allocation; socioeconomic impact; stakeholder; water demand; water planning; water resource; water supply; Water resources

Cross-achievements between policies for drinking water protection2002 Environmental dynamics have important spatial dimensions, which calls for a spatial approach in policy analyses. Further to this, assessing agri-environmental policies involves analyses of individual measures as well as their combined effects on farmer behaviour and the environment. The integration of an economic behavioural model in a spatial framework has enabled analyses of a geographically targeted subsidy scheme for drinking water protection in combination with a uniform tax on commercial nitrogen fertilizer. Results show that policy measures for reducing nitrogen use can have combined effects (cross-achievements), thereby affecting each other's cost-effectiveness. Cross-achievements between a nitrogen fertilizer tax and a subsidy scheme based on elicitation are shown not to be additive, making partial analyses of policy measures more uncertain. © 2002 Academic Press.Economic modelling; Fertilizer tax; Geographical information system; Land conversion; Nitrogen fertilizerCost effectiveness; Environmental protection; Geographic information systems; Nitrogen fertilizers; drinking water; nitrogen fertilizer; Combined effect; Economic models; Environmental dynamics; Fertilizer tax; Geographical information; Geographical information system; Land conversion; Policy measures; Spatial dimension; Water protection; agri-environmental policy; drinking water; fertilizer application; subsidy system; water management; agricultural worker; article; controlled study; cost effectiveness analysis; dynamics; economic evaluation; environmental management; environmental protection; geography; policy; tax; Potable water



An econometric model of the u.S. beekeeping industry1991 This paper presents a dynamic econometric model of the U.S. beekeeping industry for policy analysis and economic projections. Data from 1952 to 1984 were used to estimate the model by three-stage least squares. The model indicates that, when the federal price support for honey exceeded the market price, the federal program had a significant impact on several sectors of the industry. A comparison of beekeeper revenue, consumer expenditures, and federal government expenditures suggests the honey support program was an ineffective means of supporting honey prices from 1982 through 1984. © 1991 American Agricultural Economics Association.Beekeeping; Dynamic; Econometric; Honey support program; Price analysisUSA; beekeeping; dynamic model; econometric model; federal support; honey price; policy analysis; price analysis; simulation model

Water Policy Analysis for the Mekong River Basin2004 Rapid agricultural and economic development in mainland Southeast Asia during the 1990s has fueled the demand for water resources in the Mekong River Basin. An aggregate, integrated economic-hydrologic model for the basin is developed that allows for the analysis of water allocation and use under alternative policy scenarios. The model describes the water supply situation along the river system and the water demands by the various water-using sectors. Water benefit functions are developed for the major water uses subject to a series of physical and system control constraints. Water supply and demand are balanced based on the economic objective of maximizing net benefits to water use. Results from the analytical framework indicate that although competition for Mekong water still appears to be low, there are substantial tradeoffs between in-stream and off-stream water uses. Further development and refinement of such an integrated framework of analysis can be a critical step to overcome some of the obstacles to Integrated economic-hydrologic modeling; Mekong River Basin; Water policy

Analysis of the lithuanian final energy consumption with respect to economic changes1992 The development of energy consumption in Lithuania is investigated on the basis of realistic economic scenarios. The aim is to provide reasonable projections of final energy consumption for selected demand sectors. The main parameters determining consumption are the gross national product (GNP) and the real price for energy. The influences of price level and economic activity during preceding periods are evaluated by using multiple regressions with a quasi-dynamic model. Insofar as these mechanisms cannot be detected for Lithuania, experiences with other former centrally-planned economies, which have already turned into kinds of market economies, are applied to make realistic projections for the transitory period. The underlying scenarios for the GNP and price developments are taken from official Lithuanian projections, but they have been adjusted to allow for the most recent development. The results of the quasi-dynamic model are compared with the official final energy-demand projections to provide policy adLithuania; Economics; economic change; energy consumption; Gross National Product; modelling approach; multiple regression; price development; Agriculture aggregated energy; Final energy consumption; Industrial electricity consumption; Lithuania economic changes; Lithuanian energy consumption; Quasi-dynamic model; Energy utilization

Risk-cost-benefit analysis of atrazine in drinking water from agricultural activities and policy implications2005 This study provides an improved methodology for investigating the trade-offs between the health risks and economic benefits of using atrazine in the agricultural sector by incorporating public attitude to pesticide management in the analysis. Regression models are developed to predict finished water atrazine concentration in high-risk community water supplies in the United States. The predicted finished water atrazine concentrations are then used in a health risk assessment. The computed health risks are compared with the total economic surplus in the U.S. corn market for different atrazine application rates using estimated demand and supply functions developed in this work. Analysis of different scenarios with consumer price premiums for chemical-free and reduced-chemical corn indicate that if the society is willing to pay a price premium, risks can be reduced without a large reduction in the total economic surplus and net benefits may be higher. The results also show that this methodology provides an improvAgriculture; Biocides; Cost Effectiveness; Drinking Water; Health; Regression Analysis; Risk Assessment; Zea mays; Agriculture; Cost benefit analysis; Decision making; Health risks; Mathematical models; Pesticide effects; Public policy; Regression analysis; Risk assessment; atrazine; cost-benefit analysis; drinking water; risk assessment; water quality; Atrazine; Economic surplus; Regression models; Trade-offs; Potable water

Investigating Reasons for Differences in the Results of Environmental, Physical, and Hybrid Input-Output Models2013 Summary: It is vital to find reasons for differences in the results of environmental input-output (EIO), physical input-output (PIO), and hybrid input-output (HIO) models for industrial and environmental policy analysis. Using EIO, PIO, and HIO models, China's industrial metabolism is calculated. Four reasons were found to account for differences in the results of analysis using EIO, PIO, and HIO models: the manner in which they deal with residential consumption, service sectors, and waste recycling, and the assumption of unique sector prices. The HIO model, which treats residential consumption as sectors of the intermediate delivery matrix, is preferred to the EIO and PIO models for analyzing industrial and environmental policies. Moreover, waste recycling in five sectors-agriculture; the manufacture of paper, printing, and articles for culture, education, and sports activities; the manufacture of nonmetallic mineral products; smelting and pressing of metals; and construction-should be comprehensively considChina; Industrial ecology; Industrial metabolism; Input-output analysis; Material flow analysis (MFA); Socioeconomic metabolismChina; Environmental protection; Housing; Industry; Manufacture; Metabolism; Physiology; Recycling; China; Industrial ecology; Industrial metabolism; Input output analysis; Material flow analysis; Socioeconomic metabolisms; environmental modeling; environmental policy; industrial ecology; input-output analysis; manufacturing; material flow analysis; mineral; policy analysis; recycling; smelting; socioeconomic conditions; Models

The international futures (IFs) modeling project1999 Since 1980, the International Futures (IFs) project has produced three generations of the world model with that name. The IFs model facilitates analysis of global demographic, economic, energy, agricultural, environmental, and sociopolitical systems into or through the 21st century. The most recent release within the third generation provides detail on more than 200 variables across as many as 20 different countries and regions. IFs has increasingly evolved from a global model to a global modeling system that allows analysis of data and analytical relationships across 162 countries. The system runs under Microsoft Windows with a menu-driven structure for simplified scenario analysis. IFs is widely available for educational use and policy analysis. The primary focal points of analysis with IFs are (a) elements of the possible transition toward sustainability in the 21st century, and (b) aspects of sociopolitical change within countries and in the global system. © 1999 Sage Publications, Inc.Demographics; Energy; Environment; Food; Forecasting; Futures; Global change; International futures; Political change; Simulation; Social change; Sustainable development; World modeling

Participatory agent-based modelling of childhood poverty in Vietnam2009 In recent years, Vietnam has achieved rapid economic growth since from 1990 to 2004, its GDP nearly tripled and the percentage of poor households decreased from 58% in 1993 to 24% in 2004. However, economic growth has not been shared by all segments of the population, especially those in rural areas and children. Of a total Vietnamese population of 85 million, there is an estimated children population of 30 million, 24 million of which are estimated to live below the poverty line. In this paper, we report a work-in-progress project, the objective of which is to create a computer-based model of childhood poverty in Vietnam using a participatory agent-based modelling approach for two main purposes: (1) for exploring the causes and consequences of childhood poverty, and (2) for evaluating the effects of a range of scenarios and policies related to the Millenium Development Goals (as set out by the tripartite initiative between the United Nations Economic and Social Commission for Asia and the Pacific, the Asian Agent-based modelling; Childhood poverty; Participatory modeling; Policy evaluation; Poverty reductionAgricultural robots; Agriculture; Autonomous agents; Computational methods; Data acquisition; Decision making; Economics; Estimation; Metal drawing; Personnel training; Regional planning; Simulation platform; Asian Development Bank; Computer-based modeling; Government institutions; Millenium development goals; Non-governmental organisations; Participatory modelling; Secondary data sources; United nations development programme; Population statistics

An Integrated Assessment MetaModel for developing adaptation pathways for sustainable water management in the lower Rhine Delta2012 Water management is increasingly challenged by pressures from population growth, sea level rise and potential climate change. Moreover, these developments are highly uncertain and change over time. The challenge is to develop strategies that are either robust - insensitive to the future - or flexible enough to adapt to changing conditions. Adaptation is not only determined by what is known or anticipated at present, but also by what will be experienced and learned while the future unfolds, and by policy responses to social and water events. As a result, an adaptation pathway emerges. Exploring adaptation pathways into the future will provide indispensable support to decisionmaking in achieving sustainable water management. For a structured exploration of the various adaptation pathways, we are developing a computational model of the Rhine Delta in the Netherlands. With this model, we will simulate an evolvement of the system wherein pressures influence the water system state, and impacts on flood risk and watAdaptation pathways; MetaModel; Uncertainty; Water management

Measuring effects of trade policy distortions: How far have we come?2003 Kym Anderson draws on the literature on protectionism since the early 1970s to get a sense of the distance that the profession has travelled from a trade policy practitioner's viewpoint. He notes the enormous strides taken since Corden's initial work was published in 1957. Another giant step in the measurement of protection was taken when Corden developed and refined the concept of effective rates of protection, published in 1966 and further extended and popularised in his book on protection in 1971. Anderson notes that the concept of effective protection and its many extensions have contributed to good policy making. Particularly noteworthy extensions are development of the trade restriction indices and the further generalisation of the concept into consumer and production subsidy equivalents. They have served policy and international trade negotiations well. Although the concept and its applications have come far, challenges remain, such as how to use these concepts in empirical modelling and how to capturemeasurement method; policy analysis; protectionism; trade policy

Demand for red meat, poultry, and fish in Morocco: an almost ideal demand system1993 There is a paucity of data and basic research needed for policy analysis in Morocco. Subjective estimates for elasticities are currently used in making policy recommendations. An Almost Ideal Demand System model is used to estimate demand elasticities for beef, mutton, poultry, and fish in Morocco. Mutton is shown to be a luxury good reflecting Moroccans' preference for mutton. Demand is shown to be more elastic than has been assumed in some past policy analyses. © 1993.Morocco; agricultural demand; almost ideal demand system; developing country; modelling approach; policy analysis

Water resources management policy evaluation in the Brantas Basin, East Java, Indonesia2004 We describe the application of an integrated economic-agronomic-hydrologic river basin policy simulation model, intended to assist water managers in designing and evaluating strategies for improving the physical and economic productivity of water. The model is specified for the Brantas Basin in East Java, Indonesia, a densely populated catchment of 12,000 km 2 containing extensive irrigated agriculture. The Brantas is seasonally water constrained, and municipal and industrial users compete with irrigated agriculture, and with environmental quality demands, for increasingly scarce water. As options for supply augmentation in the Brantas are limited, water managers will depend increasingly on demand management strategies, particularly those effective in limiting irrigation abstraction. We describe the results of three simulation scenarios, including the introduction of volumetric water charges, the reduction of paddy and sugarcane price supports, and the introduction of formal water use rights in combination wiCatchments; Computer simulation; Hydrology; Mathematical models; Precipitation (meteorology); Reservoirs (water); Resource allocation; Strategic planning; Water quality; Brantas Basin; River basin policy; Water charges; Water resource management; Water resources

Water allocation policy modeling for the Dong Nai River Basin: An integrated perspective2006 Recent water sector reforms and increased scarcity and vulnerability of water resources, combined with declining public funding available for large scale infrastructure investment in the sector, have led to a greater awareness by the Government of Vietnam for the need to analyze water resource allocation and use in an integrated fashion, at the basin scale, and from a perspective of economic efficiency. In this study we focus on the development, application, and selected policy analyses using an integrated economic hydrologic river basin model for the Dong Nai River Basin in southern Vietnam. The model framework depicts the sectoral structure and location of water users (agriculture, industry, hydropower, domestic, and the environment) and the institutions for water allocation in the basin. Water benefit functions are developed for the major water uses subject to physical limitations and to constraints of system control and policy. Based on this modeling framework, we will analyze policies that can affect watEconomic development; Irrigation; Optimization; River basin modeling; Water markets; Watershed managementHydrology; Irrigation; Mathematical Models; Optimization; Rivers; Water Management; Asia; Dong Nai Basin; Eurasia; Southeast Asia; Viet Nam; Computer simulation; Hydrology; Irrigation; Mathematical models; Optimization; Public policy; Rivers; Water conservation; Computer simulation; Hydrology; Irrigation; Mathematical models; Optimization; Public policy; Water conservation; hydrological modeling; macroeconomics; policy analysis; resource allocation; river management; water resource; water use; River basin modeling; Watershed management; Rivers

Modeling ecological impacts of landscape change2005 Growth and development in the Rocky Mountain West have increased employment and output at the expense of loss and fragmentation of wildlife habitats, and other environmental impacts. An Ecosystem Landscape Modeling System (ELMS) is proposed for evaluating the potential ecological and economic impacts of future landscape changes in rapidly growing areas of the Rocky Mountain West. ELMS consists of an economic model, land use change model, ecological assessment model, and policy model. The economic model uses IMPLAN and various assumptions to estimate changes in employment and output for alternative future growth rates for sectors in the study area. Future changes in employment and output are translated into land use requirements for residential housing and commercial establishments. Future changes in the extent and location of land converted from undeveloped land classes (undeveloped land zoned residential, agricultural land and private forest land) to developed land classes (residential housing and commercialDevelopment; Ecological impacts; Economic impacts; Growth; Landscape change; Modeling; Policy analysis; Rocky Mountain WestNorth America; Rocky Mountains; Western Hemisphere; World; Ulmaceae; Computer simulation; Ecosystems; Land use; Natural resources; Strategic planning; Ecological impact; Economic impact; Landscape; ecological impact; environmental economics; land use; landscape change; modeling; Ecology

Price-setting policy determinants: Micro-evidence from Brazil2010 The paper studies the frequency of price changes from a survey data on Brazilian companies. The data set has the advantage of including all of the economic sectors: agricultural and food products, trading, industry and services. Strong evidence of nominal price rigidities is found on the data with average and median price durations around 10.1 and 8.1 months, which is very close to results reported for the euro area and the United States. Using econometric modeling through an ordered probit and also an OLS regression, we find that price change duration is mostly explained by the wage duration, the degree of competition, product specialization, the elasticity of demand and economic sector dummies. The empirical results refute somewhat commonly used macroeconomic modeling for monetary policy evaluation; however they do not refute time-dependent models since those are consistent with different price durations across firms. These results shed light on some stylized facts that a macroeconomic price-setting model wFrequency of price changes; Nominal rigidities; Price-setting; Sticky prices; Survey data

Manufacturing and consumption of agricultural products as a tool of food security management in Russia2016 The purpose of the article is to develop instrumentarium for determination of the level of food security. In order to achieve the set goal,the authors use method of monitoring and economic & mathematical modeling of manufacture and consumption of agricultural products. In the process of the research,the authors test this method by the example of modern Russia and determine the existence of the problem of food security. In order to solve this problem,the authors develop recommendations for stabilization of agricultural production,as a basis of country’s food security. The authors also conduct analysis of agricultural development of developed countries and determine primary tasks,solution of which will stipulate provision of the required level of food security. As a result of the research,the authors come to the conclusion that the developed recommendations can be directions of unified state approach to solving the problem of achievement of food security and formation of agrarian policy. At that,it should be noEconomic & mathematical modeling; Food security; Monitoring; Production and consumption of agricultural productsRussian Federation; agricultural policy; agricultural production; consumption behavior; food security; manufacturing; monitoring system; numerical model; researchBannikova N.V., Baydakov A.N., Vaytsekhovskaya S.S., Identification of Strategic Alternatives in Agribusiness, Modern Applied Science, 9, 4, pp. 344-353, (2015); Bazylyuk A.V., Mynenko O.O., Economic consequences of international technical assistance in organization of agrobusiness in Ukraine, Actual Problems of Economics, 9, pp. 24-33, (2010); Bernardes J.A., Novas Fronteiras Do Capital No Cerrado: Dinâmica E contradições Da expansão Do agronegócio Na região Centro-Oeste, (2015); Garthwaite K.A., Collins P.J., Bambra C., Food for thought: An ethnographic study of negotiating ill health and food insecurity in a UK foodbank, Social Science and Medicine, 132, 1, pp. 38-44, (2015); Grouiez P., Des kolkhozes à l'agrobusiness en Russie, Etudes Rurales, 190, 2, pp. 49-62, (2012); He J., Chinese public policy on fisheries subsidies: Reconciling trade,environmental and food security stakes, Marine Policy, 56, 1, pp. 106-116, (2015); Jacknowitz A., Morrissey T., Brannegan A., Food insecurity across the first five yearEnglish 11 10.15304/rge.25.2.3739https://www.scopus.com/inward/record.uri?eid=2-s2.0-84996537059&doi=10.15304%2frge.25.2.3739&partnerID=40&md5=d4875abb40c79c47e7d14d94a4fdb487

Evaluating the APEX model for alternative cow-calf grazing management strategies in Central Texas2022 CONTEXT: Simulation tools are increasingly used to inform grazing management decisions by assessing livestock performance, as well as environmental and economic impacts. Ability to represent the grazing of multiple pastures (i.e., paddocks) that differ in soil, hydrology, vegetation, and management is critical for reliable grazing management decision support. OBJECTIVE: The main objectives of this study were to: 1) modify APEX (Agricultural Policy/Environmental eXtender) for sub-daily grazing, cow-calf weight gain, and supplemental hay, and 2) evaluate the APEX modifications in terms of simulating biomass, calf weight gain, economic impacts of alternative cow-calf grazing management strategies. METHODS: APEX was modified to enhance its ability to simulate alternative grazing management strategies by including sub-daily grazing among multiple paddocks, supplemental hay estimation, and optional simulation of cow-calf weight gain based either on energy or total digestible nutrients (TDN). Simulation results wereAPEX; Calf weight gain algorithm; Continuous grazing; Economic income; Multiple-paddock rotation grazing; Stocking densityTexas; United States; aboveground biomass; agricultural modeling; agricultural policy; cattle; decision support system; economic impact; grazing management; livestock farming; management practiceAndales A.A., Derner J.D., Bartling P.N.S., Ahuja L.R., Dunn G.H., Hart R.H., Hanson J.D., Evaluation of GPFARM for simulation of forage production and cow–calf weights, Rangeland Ecol. Manage., 58, pp. 247-255, (2005); Augustine D.J., Derner J.D., Fernandez-Gimenez M.E., Porensky L.M., Wilmer H., Briske D.D., Adaptive, multipaddock rotational grazing management: a ranch-scale assessment of effects on vegetation and livestock performance in semiarid rangeland, Rangeland Ecol. Manage., 73, pp. 796-810, (2020); Ball D.M., Hoveland C.S., Lacefield G.D., Southern Forages: Modern Concepts for Forage Crop Management, (2007); Briske D.D., Derner J.D., Brown J.R., Fuhlendorf S.D., Teague W.R., Havstad K.M., Gillen R.L., Ash A.J., Willms W.D., Rotational grazing on rangelands: reconciliation of perception and experimental evidence, Rangeland Ecol. Manage., 61, pp. 3-17, (2008); Briske D.D., Sayre N.F., Huntsinger L., Fernandez-Gimenez M., Budd B., Derner J.D., Origin, persistence, and resolution of the rotational grazEnglish 4 10.1016/j.agsy.2021.103287https://www.scopus.com/inward/record.uri?eid=2-s2.0-85116573349&doi=10.1016%2fj.agsy.2021.103287&partnerID=40&md5=6a5f54c50b8021485050635b23e6d434

Ideotype definition to adapt legumes to climate change: A case study for field pea in Northern Italy2020 One of the key strategies to alleviate negative impacts of climate change on crop production is the development of new cultivars better adapted to the conditions expected in the future. Despite the role of legumes as protein sources, medium- and long-term strategies currently debated mainly focus on agricultural policies and on improved management practices, whereas ideotyping studies using climate projections are scarcely reported. The objective of this study was to define pea ideotypes improved for yield and irrigation water productivity targeting current climate and four future projections centred on 2040, resulting from the combination of two General Circulation Models (HadGEM2 and GISS-ES) and two Representative Concentration Pathways (RCP4.5 and RCP8.5). The STICS model was used, with the default pea parameterization refined using data from two years of dedicated field experiments. Ideotypes were defined by combining STICS and the E-FAST sensitivity analysis method focusing on model parameters representAdaptation strategies; Ideotyping; Pisum sativum; Sensitivity analysis; STICSItaly; Pisum sativum; adaptation; agricultural management; agricultural policy; climate change; cultivar; general circulation model; irrigation system; legume; parameterization; selective breeding; yield responseEnglish

The use of biogeochemical models to evaluate mitigation of greenhouse gas emissions from managed grasslands2018 Simulation models quantify the impacts on carbon (C) and nitrogen (N) cycling in grassland systems caused by changes in management practices. To support agricultural policies, it is however important to contrast the responses of alternative models, which can differ greatly in their treatment of key processes and in their response to management. We applied eight biogeochemical models at five grassland sites (in France, New Zealand, Switzerland, United Kingdom and United States) to compare the sensitivity of modelled C and N fluxes to changes in the density of grazing animals (from 100% to 50% of the original livestock densities), also in combination with decreasing N fertilization levels (reduced to zero from the initial levels). Simulated multi-model median values indicated that input reduction would lead to an increase in the C sink strength (negative net ecosystem C exchange) in intensive grazing systems: −64 ± 74 g C m−2 yr−1 (animal density reduction) and −81 ± 74 g C m−2 yr−1 (N and animal density reductGHG emission intensity; Livestock density; Nitrogen fertilization; Process-based model; Sensitivity analysisFrance; New Zealand; Switzerland; United Kingdom; United States; Animalia; Agriculture; Animals; Biogeochemistry; Gas emissions; Nitrogen fertilizers; Sensitivity analysis; methane; nitrogen fertilizer; nitrous oxide; Agricultural policies; Biogeochemical models; Enteric methane emissions; GHG emission; Livestock density; Net primary production; Nitrogen fertilization; Process-based modeling; agricultural emission; biogeochemistry; carbon cycle; grassland; greenhouse gas; livestock; management practice; nitrogen cycle; sensitivity analysis; air pollution control; Article; biogeochemistry; carbon cycling; carbon footprint; fertilization; France; grassland; grazing; livestock; model; New Zealand; nitrogen cycling; priority journal; simulation; Switzerland; United Kingdom; United States; Greenhouse gasesEnglish

Uneven natural hedge effects in the wheat sector and implications for risk management tools2014 Risk management tools have risen up the EU agricultural policy agenda in recent years due to greater market volatility. Market mechanisms can provide a natural hedge effect that moderates variability in revenue and income but not all regions benefit from this effect to the same extent. Core producing regions tend to benefit more while peripheral producing regions with dissimilar weather conditions benefit relatively little. We quantify the strength of natural hedge effects in the EU soft wheat sector. The two largest producing countries - France and Germany - have highly positively correlated yields and production thus driving EU wheat price changes. Our simulation shows that this hedge effect moderates revenue variability in these two countries by more than a third compared to price variability when crop yield is the only uncertainty source. By contrast, revenue variability in peripheral producing regions is consistently larger than price variability. This implies that there is a greater need for risk manageTriticum aestivum English

Historical development and applications of the EPIC and APEX models2004 The development of the field-scale Erosion Productivity Impact Calculator (EPIC) model was initiated in 1981 to support assessments of soil erosion impacts on soil productivity for soil, climate and cropping conditions representative of a broad spectrum of U.S. agricultural production regions. The first major application of EPIC was a national analysis performed in support of the 1985 Resources Conservation Act (RCA) assessment. The model has continuously evolved since that time and has been applied for a wide range of field, regional, and national studies both in the U.S. and in other countries. The range of EPIC applications has also expanded greatly over that time including studies of: (1) surface runoff and leaching estimates of nitrogen and phosphorus losses from fertilizer and manure applications, (2) leaching and runoff from simulated pesticide applications, (3) soil erosion losses from wind erosion, (4) climate change impacts on crop yield and erosion, and (5) soil carbon sequestration assessments. ThAPEX; Carbon sequestration; Climate change; EPIC; Modeling; Soil erosion; Water qualityCarbon; Climate change; Mathematical models; Runoff; Soils; Water quality; APEX; Carbon sequestration; EPIC; Modeling; Soil erosion; ErosionEnglish

Predicting soil erosion for alternative land uses2006 The APEX (Agricultural Policy-Environmental extender) model developed in the United States was calibrated for northwestern China's conditions. The model was then used to investigate soil erosion effects associated with alternative land uses at the ZFG (Zi-Fang-Gully) watershed in northwestern China. The results indicated that the APEX model could be calibrated reasonably well (±15% errors) to fit those areas with >50% slope within the watershed. Factors being considered during calibration include runoff, RUSLE (Revised Universal Soil Loss Equation) slope length and steepness factor, channel capacity flow rate, floodplain saturated hydraulic conductivity, and RUSLE C factor coefficient. No changes were made in the APEX computer code. Predictions suggest that reforestation is the best practice among the eight alternative land uses (the status quo, all grass, all grain, all grazing, all forest, half tree and half grass, 70% tree and 30% grain, and construction of a reservoir) for control of water runoff and soilGrain; Grasses; Land Use; Reforestation; Soil Erosion; Agriculture; China; Conservation of Natural Resources; Crops, Agricultural; Models, Theoretical; Rain; Soil; Water Movements; Water Supply; Poaceae; Channel capacity; Erosion; Grain (agricultural product); Hydraulic conductivity; Reforestation; Runoff; runoff; article; calibration; China; floodplain; flow rate; forest; grain; grass; grazing; hydraulic conductivity; land use; model; nonhuman; plant root; reforestation; sediment; soil erosion; United States; watershed; Slope length; Steepness factor; Land useEnglish

Restoration of military training lands: Development of decision support tools2008 Sustainable management of military training lands is critical to the ongoing mission of preparing U.S. military forces to fight and win wars. Development of next generation biophysical and economic models for planning and assessment of military land restoration programs can provide a vital decision support tool for military land managers worldwide. Providing accurate decision support for determining appropriate best management practice (BMP) selection based on available knowledge is critical and can provide accountability for restoration funding. Utilizing a multitude of data including hydrologic, vegetation, soils and erosion data from the U.S. Army's Fort Hood military installation, a team of scientists is working to parameterize the Agricultural Policy extender (APEX) simulation model's capabilities for application on highly disturbed military training lands. Development on lands under such harsh disturbance regimes will provide a robust technology that can be easily adapted to rangeland and other ecosysteDecision support systems; Land usage; Military engineering; RestorationAgriculture; Artificial intelligence; Automatic teller machines; Computer simulation; Decision making; Decision support systems; Decision theory; Ecology; Erosion; Geologic models; Mathematical models; Military engineering; Personnel training; Restoration; Agricultural policies; Best management practices; Decision support tools; Decision supports; Disturbance regime; Economic models; Erosion data; Erosion reduction; Hydrologic models; Land usage; Military force; Military installations; Military land; Military training; Parameterizations; Potential benefits; Preliminary model; Restoration programs; Robust technology; Selection based; Simulation model; Sustainable management; U.S. Army; Water resourcesEnglish

APEX model assessment of variable landscapes on runoff and dissolved herbicides2008 Variability in soil landscapes and their associated properties can have significant effects on erosion and deposition processes that affect runoff and transport of pesticides and nutrients. Simulation models are one way in which the effects of landscapes on these processes can be assessed. This study evaluated the effects of variations in landscape position on runoff and dissolved atrazine using a calibrated APEX model. Fourteen agricultural plots (18 × 189 m2) in the Goodwater Creek watershed, a 7250 ha agricultural area in north-central Missouri, were simulated with the farm-and field-scale Agricultural Policy/Environmental extender (APEX) model. Plots were under three different tillage and herbicide management systems for three grain crop production systems. Each plot contained three landscape positions: summit, backslope, and footslope along with two transition zones. Runoff was measured and samples were collected from 1997 to 2002 during the corn year of the crop rotations. Runoff samples were analyzed fAPEX; Atrazine; Backslope; Critical areas; Footslope; Landscape position; Landscape sequence; Runoff; SummitAgricultural machinery; Crops; Cultivation; Dissolution; Geologic models; Herbicides; Range finding; Soils; Water pollution; Water quality; Weed control; APEX; Atrazine; Backslope; Critical areas; Footslope; Landscape position; Landscape sequence; Summit; RunoffEnglish

APEX model assessment of variable landscapes on runoff and dissolved herbicides2010 Variability in soil landscapes and their associated properties can have significant effects on erosion and deposition processes that affect runoff and transport of pesticides. Simulation models are one way in which the effects of landscapes on these processes can be assessed. This simulation study evaluated the effects of variations in landscape position on runoff and dissolved atrazine utilizing a calibrated farm-and field-scale Agricultural Policy/Environmental eXtender (APEX) model. Twelve agricultural plots (18 m × 189 m) in the Goodwater Creek watershed, a 7250 ha agricultural area in north-central Missouri, were simulated. Plots were treated with three tillage and herbicide management systems for two grain crop rotations. Each plot contained three landscape positions (summit, backslope, and footslope) along with two transition zones. Runoff was measured and samples were collected from 1997 to 2002 during the corn year of the crop rotations. Runoff samples were analyzed for dissolved atrazine. The model APEX; Atrazine; Backslope; Critical areas; Footslope; Landscape position; Landscape sequence; Runoff; SummitGoodwater Creek; Missouri; United States; Zea mays; Computer simulation; Crops; Dissolution; Geologic models; Herbicides; Management; Rotation; Soils; Water pollution; Water quality; Weed control; APEX; Atrazines; Backslope; Critical area; Footslope; Landscape positions; Landscape sequence; Summit; agricultural policy; assessment method; atrazine; calibration; concentration (composition); conservation management; crop rotation; landscape; management practice; numerical model; runoff; soil erosion; soil property; tillage; transition zone; water quality; Agricultural runoffEnglish

The Agricultural Policy/Environmental eXtender (APEX) model: An emerging tool for landscape and watershed environmental analyses2010 The Agricultural Policy/Environmental eXtender (APEX) model was developed by the Blackland Research and Extension Center in Temple, Texas. APEX is a flexible and dynamic tool that is capable of simulating a wide array of management practices, cropping systems, and other land uses across a broad range of agricultural landscapes, including whole farms and small watersheds. The model can be configured for novel land management strategies, such as filter strip impacts on pollutant losses from upslope crop fields, intensive rotational grazing scenarios depicting movement of cows between paddocks, vegetated grassed waterways in combination with filter strip impacts, and land application of manure removed from livestock feedlots or waste storage ponds. A description of the APEX model is provided, including an overview of all the major components in the model. Applications of the model are then reviewed, starting with livestock manure and other management scenarios performed for the National Pilot Project for LivestoAPEX; Best management practices; Conservation practices; Farm and watershed simulations; Soil carbon; Water qualityFarms; Land use; Landforms; Manures; Soil conservation; Soils; Water pollution; Water quality; Watersheds; Agricultural landscapes; APEX; Best management practices; Buffer strip; Crop fields; Cropping systems; Dynamic tools; Environmental analysis; Grassed waterways; Land applications; Land managements; Land-use scenario; Livestock manure; Management practices; Management scenarios; Pilot projects; Pollutant loss; Regional scale; Research needs; Simulation studies; Small watersheds; Soil carbon; Validation results; Waste storage ponds; Watershed simulation; agri-environmental policy; agricultural land; alternative agriculture; best management practice; buffer zone; conservation management; environmental impact; farming system; GIS; land management; land use; livestock farming; manure; soil carbon; water management; water quality; watershed; Waste managementEnglish

Modeling water and soil quality environmental impacts associated with bioenergy crop production and biomass removal in the Midwest USA2011 The removal of corn stover or production of herbaceous crops such as switchgrass (Panicum virgatum) or big bluestem (Andropogon gerardii) as feedstocks for bioenergy purposes has been shown to have significant benefits from an energy and climate change perspective. There is potential, however, to adversely impact water and soil quality, especially in the United States Corn Belt where stover removal predominantly occurs and possibly in other areas with herbaceous energy crops depending upon a number of geo-climatic and economic factors. The overall goal of this research was to provide a thorough and mechanistic understanding of the relationship between stover and herbaceous crop production management practices and resulting range of impacts on soil and water quality, with a focus on eastern Iowa, USA. Comparisons of the production of herbaceous bioenergy crops to continuous corn (Zea mays L.) and corn-soybean (Glycine max L.) rotations on five different soils representative of the region were performed. IndiceAPEX model; Crop production; Environmental impacts; Modeling; Soil carbon; Stover removal; Switchgrass; Water and soil qualityCorn Belt; Iowa; United States; Andropogon; Andropogon gerardii; Glycine max; Panicum virgatum; Zea mays; Amino acids; Biofuels; Climate change; Crops; Cultivation; Environmental impact; Geologic models; Groundwater; Industrial management; Nitrogen fixation; Phosphorus; Rotation; Soils; Sustainable development; Water quality; APEX model; Crop production; Soil carbon; Stover removal; Switchgrass; agricultural management; alternative agriculture; bioenergy; climate change; crop production; environmental impact; grass; groundwater pollution; maize; soil carbon; soil pollution; soil quality; soybean; surface water; traditional agriculture; water quality; DewateringEnglish

APEX simulation of best irrigation and N management strategies for off-site N pollution control in three Mediterranean irrigated watersheds2012 One of the main constraints of irrigated agriculture is off-site N pollution due to export of nitrate in irrigation return flows (IRF). Models capable of simulating the growth of crops and the N loads in IRF as affected by irrigation and N fertilization may be valuable tools in watershed studies. The Agricultural Policy Environmental eXtender (APEX) model was used to assess best management practices for reducing off-site N loads in the IRF of three Mediterranean irrigated watersheds (Akarsu in Turkey, La Violada in Spain and Sidi Rached in Algeria). The watersheds (ranging from 4013 to 10,971ha) were monitored along three hydrological years to determine the volume of IRF and the NO 3-N concentrations and loads in IRF. APEX was calibrated with the data of the first two years and validated with the last year's data. APEX adequately simulated crop evapotranspiration and the volume of IRF and N loads in the IRF (errors<20%). Simulated annual values were in general more accurate than simulated monthly values. APEXFertilizer; Irrigation; Model; Nitrogen; Pollution; WatershedAlgeria; Aragon; Huesca [Aragon]; La Violada; Spain; Turkey; Crops; Fertilizers; Irrigation; Landforms; Models; Nitrogen; Nitrogen fertilizers; Pollution; Scheduling; Soils; Water supply; Watersheds; Agricultural policies; Algeria; Best management practices; Crop evapotranspiration; Crop yield; Hydrological years; Irrigated agriculture; Irrigation management; Irrigation performance; Irrigation return flows; Irrigation systems; Low water; Management strategies; N fertilization; Over current; agri-environmental policy; agricultural runoff; best management practice; crop production; crop yield; evapotranspiration; fertilizer application; growth rate; irrigation system; Mediterranean environment; nitrate; nitrogen; numerical model; pollution control; suspended load; watershed; Pollution controlEnglish

APEX calibration and validation of water and herbicide transport under U.S. Southern Atlantic coastal plain conditions2013 Simulation models are widely used to assess water contamination risk associated with pesticide use and for evaluating effectiveness of agricultural conservation practices. Currently, the APEX (Agricultural Policy/Environmental eXtender) model is being used for this purpose in the USDA Conservation Effects Assessment Project (CEAP) Cropland National Assessment. In support of the CEAP modeling effort, APEX was calibrated and validated using a nine-year record (1999-2007) of crop yield, surface runoff, and tile outflow and an eight-year record (1999-2006) of soluble pendimethalin and fluometuron herbicide losses from fields in a cotton-peanut rotation located in the Atlantic Coastal Plain region of south-central Georgia. Conventional tillage and strip tillage were directly compared. Monthly surface runoff was calibrated by adjusting three variables: curve number index coefficient (CNIC), a driver of the USDA Natural Resources Conservation Service (NRCS) runoff curve number; runoff curve number for the average soAPEX model; Calibration; Conventional tillage; Pesticide losses; Strip tillage; Subsurface lateral flow; Surface runoff; ValidationAtlantic Coastal Plain; Georgia; United States; Arachis hypogaea; Gossypium hirsutum; Agricultural machinery; Agriculture; Calibration; Computer simulation; Herbicides; Loading; Soil conservation; Soil moisture; Statistics; Water pollution; Weed control; Conventional tillage; Strip tillage; Subsurface lateral flows; Surface runoffs; Validation; agricultural management; agricultural policy; calibration; crop yield; herbicide; landscape; numerical model; pollution effect; risk factor; runoff; solubilization; subsurface flow; tillage; RunoffEnglish

Monitoring and apex modeling of no-till and reduced-till in tile-drained agricultural landscapes for water quality2014 The evaluation of agricultural practices through monitoring and modeling is necessary for the development of more effective conservation programs and policies. No-till and reduced-till are both agricultural conservation practices widely promoted for their proven ability to conserve water and reduce soil erosion. These conservation practices were used to evaluate the APEX (Agricultural Policy/Environmental Extender) model. Data from two tile-drained corn-soybean rotation fields located within the St. Joseph River watershed in northeast Indiana were collected and compared. Observed daily surface and subsurface tile flow, sediment load, and nutrient transport values were described and analyzed using a Wilcoxon signed-rank test. Among the nutrient variables examined, we compared soluble phosphorus (SP), total phosphorus (TP), soluble nitrogen (SN), and soluble nitrogen in tile (SN-tile). The results agree with previous findings identifying lower sediment and nutrient transport values in no-till compared to reduceAPEX model; Model calibration; Model validation; Nutrient transport; Runoff; Sediment yield; Tile drainageSaint Joseph River; United States; Cultivation; Nitrogen; Runoff; Sediments; Soil conservation; Soil testing; Water quality; Model calibration; Model validation; Nutrient transport; Sediment yields; Tile drainage; agricultural land; agricultural modeling; agricultural policy; agricultural practice; calibration; environmental monitoring; nitrogen; numerical model; nutrient cycling; phosphorus; runoff; tillage; water quality; NutrientsEnglish

Agricultural Policy Environmental eXtender model simulation of climate change impacts on runoff from a small no-till watershed2015 Long-term hydrologic data sets are required to quantify the impacts of management and climate on runoff at the field scale where management practices are applied. This study was conducted to evaluate the impacts of long-term management and climate on runoff from a small watershed managed with no-till (NT) system. The Agricultural Policy Environmental eXtender (APEX), a field scale hydrologic model which is capable of simulating the management and climate impacts on runoff, was used in this study. The specific objectives of the study were to (1) simulate the impacts of cropping management and tillage system on runoff and (2) simulate climate change impacts on runoff using different temperature, precipitation, and carbon dioxide (CO2) scenarios generated from the APEX model. The study was conducted on a small watershed located on the North Appalachian Experimental Watershed (NAEW) near Coshocton, Ohio. This watershed (WS 118, ∼0.79 ha [1.95 ac]) includes NT management with two periods of crop rotations: corn (ZAgricultural Policy Environmental eXtender model; Climate change; Cover crop; Management; No-till; RunoffCoshocton; Ohio; United States; Glycine max; Secale cereale; Zea mays; agricultural policy; climate change; climate effect; cover crop; data set; model validation; runoff; water management; watershed; zero tillageEnglish

Simulating soybean productivity under rainfed conditions for major soil types using APEX model in East Central Mississippi2016 Knowledge of soybean yield constraints under rainfed conditions on major soil types in East Central Mississippi would assist growers in the region to effectively utilize the benefits of water/irrigation management. The objectives of this study were to use the Agricultural Policy/Environmental eXtender (APEX) agro-ecosystem model to simulate rainfed soybean grain yield (GY) for nine major soils during 14 years (2002–2015) and then to evaluate selected model inputs/outputs in relation to irrigation management that may decrease difference in simulated GY among the different soils. Values for GY ranged broadly from 2.24 to 6.14 Mg ha−1 across soils and years, giving a maximum yield difference of 3.90 Mg ha−1. For the average GY of nine soils, the range was from 3.52 to 5.42 Mg ha−1 over 14 years. Averaged across 14 years, GY ranged from 3.66 to 4.90 Mg ha−1 across the nine soils and was affected by difference in soil texture (clay and sand percentages) and soil available water content (AWC). Simulations revealed APEX model; Irrigation management; Rainfed condition; Simulating; Soybean productivity; Yield differenceMississippi; United States; Glycine max; Agriculture; Irrigation; Productivity; Irrigation management; Rainfed condition; Simulating; Soybean productivity; Yield differences; agricultural ecosystem; agricultural modeling; agricultural policy; crop production; crop yield; irrigation system; rainfed agriculture; soil texture; soil type; soybean; water content; water stress; SoilsEnglish

Simulating yield potential by irrigation and yield gap of rainfed soybean using APEX model in a humid region2016 Soybean is generally grown under rainfed conditions in a humid region, Mississippi, USA. In order to determine how much maximum yield could be increased by irrigation, it is crucial to investigate the yield potential (Yp) without any drought stress and yield gap (Yg, between Yp and rainfed yield (Yw)). Further, it is also important to determine the amount of irrigation water needed to alleviate any drought stress during the entire growing season, and conduct cost-return analysis for irrigated soybean. Therefore, the objectives of this study were to: (1) simulate Yp, analyze Yg and determine the irrigation timing and amount needed to achieve Yp for soybean using the Agricultural Policy/Environmental eXtender (APEX) model; and (2) compute water use efficiency (WUE), irrigation water use efficiency (IWUE) and conduct the cost-return analysis on irrigation events. Simulated Yp of soybean without water stress for nine soil types from 2002 to 2014 ranged from 4.47 to 6.51 Mg ha−1, and was strongly correlated with aAPEX model; Irrigation cost-return analysis; Irrigation timing and amount; Soybean; Yield gap; Yield potentialMississippi; United States; Glycine max; Cost benefit analysis; Costs; Drought; Efficiency; Irrigation; Soils; Water supply; Agricultural policies; Irrigation amounts; Irrigation costs; Irrigation water use efficiency; Soybean; Water-use efficiency; Yield gap; Yield potential; agricultural modeling; agricultural policy; cost-benefit analysis; crop yield; drought stress; growing season; humid environment; irrigation system; rainfed agriculture; soil type; solar radiation; soybean; water stress; water use efficiency; Yield stressEnglish

Probabilistic approach to modeling under changing scenarios2016 The complexity of the hydrologic system challenges the development of models under changing scenarios (e.g. climate, land use, or management). Finding the most accurate model parameters becomes a time-consuming task. Practitioners select the best model either by trial and error or by optimization algorithms to determine the set of parameters with the highest metric for a given scenario. However, these parameters are expected to change when the scenario changes especially under future projections. Several parameter combinations that acceptably represent the system, i.e. equifinality, may exist but were not included during the calibration process. This fact questions the current model parametrization strategies and leads to the development of a new methodology to overcome this difficulty. In this study, a probabilistic approach using global uncertainty and sensitivity analysis was used to develop a hydrologic model. The Agricultural Policy/Environmental eXtender (APEX) model was developed for the FortCobb waterAPEX model; Fort-Cobb watershed; Global uncertainty and sensitivity analysis; Model development methodologyAgriculture; Calibration; Land use; Optimization; Sensitivity analysis; Uncertainty analysis; Watersheds; Agricultural policies; Global uncertainty and sensitivity analysis; Land management practices; Model development; Model parameterization; Optimization algorithms; Parameter combination; Probabilistic approaches; Climate modelsEnglish

Evaluating the impacts of agricultural land management practices on water resources: A probabilistic hydrologic modeling approach2017 Evaluating the effectiveness of agricultural land management practices in minimizing environmental impacts using models is challenged by the presence of inherent uncertainties during the model development stage. One issue faced during the model development stage is the uncertainty involved in model parameterization. Using a single optimized set of parameters (one snapshot) to represent baseline conditions of the system limits the applicability and robustness of the model to properly represent future or alternative scenarios. The objective of this study was to develop a framework that facilitates model parameter selection while evaluating uncertainty to assess the impacts of land management practices at the watershed scale. The model framework was applied to the Lake Creek watershed located in southwestern Oklahoma, USA. A two-step probabilistic approach was implemented to parameterize the Agricultural Policy/Environmental eXtender (APEX) model using global uncertainty and sensitivity analysis to estimate the APEX model; Best management practices; Global uncertainty and sensitivity analysis; Model parameterization; Probabilistic approach; Water qualityAgriculture; Conservation of Natural Resources; Hydrology; Models, Theoretical; Water Resources; Oklahoma [United States]; United States; Triticum aestivum; nitrogen; water; agricultural land; agricultural policy; best management practice; environmental impact assessment; hydrological modeling; land cover; land management; model test; optimization; parameterization; probability; sensitivity analysis; uncertainty analysis; water quality; water resource; water yield; watershed; agricultural land; agricultural management; Article; environmental impact; fertilizer application; land use; pasture; sensitivity analysis; water cycle; water supply; watershed; winter wheat; agriculture; environmental protection; hydrology; theoretical modelEnglish

Evaluating the APEX model for simulating streamflow and water quality on ten agricultural watersheds in the U.S.2017 To better understand the Agricultural Policy Environmental Extender (APEX) model's strengths and limitations in simulating streamflow and water quality, we evaluated its performance under a diverse range of climatic, topographic, soil, cover, and land management conditions using three parameter settings: best professional judgment (BPJ), partially calibrated, and fully calibrated. A total of 18 calibration parameters governing streamflow, crop yield, and sediment, N, and P were adjusted. Hydrologic and water quality responses were simulated on ten USDA-ARS watersheds with heterogeneous forested, pasture/range, and/or corn-soybean cropping systems. Based on percent bias and Nash-Sutcliffe coefficient of efficiency test statistics, 0%, 0%, 15%, and 9% of the data sets were considered satisfactory or better in simulating monthly streamflow, sediment, N, and P, respectively, in the BPJ mode. However, when used with the fully calibrated settings, 73%, 43%, 38%, and 27% of the data sets were satisfactory or better.APEX; Calibration; Crop production; Hydrologic simulation; Validation; Water quality modelingGlycine max; Zea mays; Agriculture; Calibration; Crops; Cultivation; Sediments; Statistical tests; Water quality; Watersheds; APEX; Crop production; Hydrologic simulations; Validation; Water quality modeling; agri-environmental policy; agricultural land; agricultural modeling; calibration; crop production; data set; hydrological modeling; model validation; performance assessment; streamflow; water quality; watershed; Stream flowEnglish

Soybean crop-water production functions in a humid region across years and soils determined with APEX model2018 Crop production as a function of water use or water applied, called the crop water production function (CWPF), is a useful tool for irrigation planning, design and management. However, these functions are not only crop and variety specific they also vary with soil types and climatic conditions (locations). Derivation of multi-year average CWPFs through field experiments for different locations and soils is time-consuming and expensive, as it requires careful long-term and multi-location field experiments to obtain them. Process based crop system models provide a useful tool for determining CWPFs using short-term field experimental data for calibration and validation. The aim of this study was to determine soybean CWPFs using the Agricultural Policy/Environmental eXtender (APEX) model across three soil types (Vaiden-silty clay, Cahaba-sandy loam, and Demopolis-clay loam) and three weather conditions (14-year average from 2002 to 2015, dry, and wet) of a humid irrigated region in Mississippi, USA. The results sA humid region; APEX model; Crop water production function; Irrigation management; Soybean; Yield response factorMississippi; United States; Glycine max; Crops; Cultivation; Efficiency; Irrigation; Location; Meteorology; Water resources; Water supply; Crop water production function; Humid regions; Irrigation management; Soybean; Yield response; agricultural management; agricultural modeling; agricultural soil; calibration; climate conditions; crop production; crop yield; experimental study; humid environment; irrigation; soil type; soybean; water management; water stress; water use efficiency; yield response; SoilsEnglish

Grey water footprint reduction in irrigated crop production: Effect of nitrogen application rate, nitrogen form, tillage practice and irrigation strategy2018 Grey water footprint (WF) reduction is essential given the increasing water pollution associated with food production and the limited assimilation capacity of fresh water. Fertilizer application can contribute significantly to the grey WF as a result of nutrient leaching to groundwater and runoff to streams. The objective of this study is to explore the effect of the nitrogen application rate (from 25 to 300kNha-1), nitrogen form (inorganic N or manure N), tillage practice (conventional or no-tillage) and irrigation strategy (full or deficit irrigation) on the nitrogen load to groundwater and surface water, crop yield and the N-related grey water footprint of crop production by a systematic model-based assessment. As a case study, we consider irrigated maize grown in Spain on loam soil in a semi-arid environment, whereby we simulate the 20-year period 1993-2012. The water and nitrogen balances of the soil and plant growth at the field scale were simulated with the Agricultural Policy Environmental eXtender (ASpain; Zea mays; Agricultural machinery; Crops; Cultivation; Economic and social effects; Fertilizers; Groundwater; Irrigation; Manures; Oil spills; River pollution; Soils; Surface waters; Water management; Agricultural policies; Conventional tillage; Fertilizer applications; Nitrogen application rates; Reference management; Semi-arid environments; Systematic modeling; Water productivity; crop production; crop yield; fertilizer application; food production; groundwater; groundwater-surface water interaction; irrigation system; management practice; nitrogen; reduction; runoff; sandy loam; strategic approach; streamwater; tillage; water pollution; Pollution controlEnglish

Agricultural policy environmental extender (APEX) simulation of spring peanut management in the North China Plain2019 Spring peanut is a valuable alternative crop to mitigate water scarcity caused by excessive water use in conventional cropping systems in the North China Plain (NCP). In the present study, we evaluated the capability of the Agricultural Policy Environmental eXtender (APEX) model to predict spring peanut response to sowing dates and seeding rates in order to optimize sowing dates, seeding rates, and irrigation regimes. Data used for calibration and validation of the model included leaf area index (LAI), aboveground biomass (ABIOM), and pod yield data collected from a field experiment of nine sowing dates and seeding rate combinations conducted from 2017 to 2018. The calibrated model was then used to simulate peanut yield responses to extended sowing dates (5 April to 4 June with a 5-day interval) and seeding rates (15 plants m−2 to 50 plants m−2 with a 5 plants m−2 interval) using 38 years of weather data as well as yield, evapotranspiration (ET), and water stress days under different irrigation regimes (rainfAlternative crop; APEX model; Peanut; Seeding rate; Sowing date; Water use efficiencyEnglish

Design and development of a web-based interface for the Agricultural Policy Environmental eXtender (APEX) model2019 The diffuse nature of nonpoint source (NPS) pollution as well as that of the effectiveness of best management practices (BMP) to control NPS pollution necessitates BMP evaluation at the field scale. In this study, a web interface was developed for application of the Agricultural Policy Environmental eXtender (APEX) model at the field scale. The interface contains background databases for field location, soil, agricultural management and climate across the contiguous United States. Users can specify properties to run the model for an individual field and compare the results under various land management and conservation practice choices. A case study was conducted to demonstrate the capability of the web interface for simulating various land management scenarios. This tool can help provide on-site information for NPS pollution management related policies and serve as a communication tool among scientists, engineers, and stakeholders. © 2018 Elsevier LtdAPEX model; Best management practices (BMP); Cover crop; Nonpoint source (NPS) pollution; Web interface; Western lake Erie basin (WLEB)United States; Agricultural robots; Agriculture; Lakes; Land use; Multimedia systems; Petroleum reservoir evaluation; Pollution control; Best management practices; Cover crops; Lake Erie; Non-point source pollution; Web interface; agricultural management; best management practice; conservation status; cover crop; environmental modeling; Internet; land management; nonpoint source pollution; pollution policy; Interface statesEnglish

Improving modeling of quinoa growth under saline conditions using the enhanced agricultural policy environmental extender model2019 Cultivation of highly salt-tolerant plants (i.e., halophytes), may provide a viable alternative to increase productivity compared to conventional salt-sensitive crops, increasing the economic potential of salt-affected lands that comprise ~20% of irrigated lands worldwide. In this study the Agricultural Policy/Environmental eXtender (APEX) model was adapted to simulate growth of the halophyte quinoa, along with salt dynamics in the plant-soil-water system. Model modifications included salt uptake and salt stress functions formulated using greenhouse data. Data from a field site were used to further parameterize and calibrate the model. Initial simulation results were promising, but differences between simulated and observed soil salinity and plant salt values during the growing season in the calibration suggest that additional improvements to salt uptake and soil salinity algorithms are needed. To demonstrate utility of the modified APEX model, six scenarios were run to estimate quinoa biomass production and APEX model; Halophyte; Irrigation management; SalinityEnglish

Conservation tillage effects in the Atlantic Coastal Plain: An APEX examination2020 The Conservation Effects Assessment Project (CEAP) was established to develop a scientific understanding and methodology for estimating environmental benefits and effects of conservation practices on agricultural landscapes at watershed, regional, and national scales. CEAP’s goal is to improve the effectiveness of conservation practices and programs by quantifying conservation effects and providing the science and education needed to enrich conservation planning, implementation, management decisions, and policy. Field observations and computer-based simulation of the effects of agricultural conservation are important components of CEAP.This research supports the CEAP effort by utilizing well-documented field data in conjunction with the Agricultural Policy/Environmental eXtender (APEX) model to quantify long-term conservation effects. In this study, field data collected at a research site located near Tifton, Georgia, were used to evaluate APEX and to quantify long-term benefits of implementing conservation tConservation effects assessment—edge of field—natural resource models—water qualityGeorgia; Israeli Coastal Plain; Tifton; United States; Arachis hypogaea; Gossypium hirsutum; agricultural land; conservation tillage; crop plant; crop yield; policy implementation; rainfall; runoff; watershedEnglish

GeoAPEXOL, a web GIS interface for the Agricultural Policy Environmental eXtender (APEX) model enabling both field and small watershed simulation2020 Nonpoint source (NPS) pollution is a common problem faced in many places around the world. On-site evaluation of NPS pollution is helpful in deciding how serious the pollution is and where a controlling practice can potentially be implemented with the best effectiveness. In this study, a web GIS interface for the Agricultural Policy Environmental eXtender (APEX) model named GeoAPEXOL was developed. The interface serves as a tool to automatically setup the APEX model for a watershed or field and conduct a rapid evaluation of the NPS pollution. A background database including DEM, landuse, soil, climate, and agricultural management was prepared for automating the process of model setup. One important feature of the interface is that NPS pollution can be evaluated for a field boundary considering contribution from upstream areas, which may be located outside the field boundary and is generally ignored by traditional NPS evaluation methods at the field scale. © 2019 Elsevier LtdAPEX model; Field and watershed simulation; GeoAPEXOL; Open source software; Web GISAgriculture; Climate models; Geographic information systems; Open source software; Open systems; Watersheds; Agricultural management; Agricultural policies; Evaluation methods; GeoAPEXOL; Non-point source pollution; On-site evaluations; Watershed simulation; Web-GIS; agricultural policy; database; environmental modeling; field method; GIS; nonpoint source pollution; simulation; software; watershed; Water pollutionEnglish

Adapting the apex model to simulate detasseling in inbred corn for hybrid seed production2020 Hybrid seed corn production comprises approximately 10% of the entire corn acreage in the U.S. Because of seed corn's high economic value, and to maximize yields, seed corn growers often over-irrigate or apply nitrogen (N) fertilizers equal to or in excess of those recommended for commercial hybrid corn. Detasseling female corn inbred lines during hybrid corn seed production is critical to ensure the purity of seeds. In addition to the removal of tassels, detasseling also results in the removal of several leaves, which may lead to reduced seed yields. The objective of this study was to adapt the Agricultural Policy/Environmental eXtender (APEX) model to simulate the detasseling of female inbred corns in hybrid seed production. An APEX inbred corn model was developed to simulate the effects of detasseling and leaf removals on the development of inbred corn, leaf area index (LAI), grain yield, and grain N content. Growth characteristics of inbred corn were parameterized in APEX using data from a field study conAPEX parameterization; Detasseling; Inbred corn; Leaf area indexZea mays; Agricultural robots; Economics; Mean square error; Nitrogen fertilizers; Testing; Agricultural policies; Commercial hybrids; Growth characteristic; Management practices; Model simulation; Permutation tests; Root mean square errors; Simulated grains; adaptive management; inbreeding; maize; numerical model; seed production; simulation; Grain (agricultural product)English

Conservation agriculture with drip irrigation: Effects on soil quality and crop yield in sub-Saharan Africa2020 The traditional agriculture production system in sub-Saharan Africa (SSA) caused significant soil erosion and degradation of soil quality. In addition, dependability of rainfall for irrigation needs limits the crop production. Advanced agricultural practices are thus needed at the local level to sustain the livelihood of smallholder farmers in the region. In this study, conservation agriculture (CA) practice with drip irrigation technology was compared (using field experiments and watershed modeling) with the traditional conventional tillage (CT) practice for its potential in improving soil quality and crop productivity in the region. Biophysical data were collected (2015 to 2017) from a total of 43 paired plots (CA and CT) at four study sites in SSA: Dangishita and Robit in Ethiopia,Yemu in Ghana, and Mkindo in Tanzania.The Agricultural Policy/Environmental eXtender (APEX) model was calibrated and validated with reasonable efficiency in simulating crop yields for both CA and CT practices; average PBIAS ≤±12%Agricultural Policy/Environmental eXtender (APEX) model; Conservation agriculture; Crop yield; Drip irrigation; Soil qualitySub-Saharan Africa; agricultural production; crop yield; data set; drip irrigation; soil erosion; soil quality; traditional agricultureEnglish

APEX simulation: Water quality of sacramento valley wetlands impacted by waterfowl droppings2020 Since most wetlands in the Sacramento Valley of California are dependent on artificial water delivery, supplying water for wetland management is the greatest challenge to wetland managers, especially during drought years. Efforts are needed to improve the security of water supplies for optimal habitat management and water quality improvement.This study contributes to these efforts by developing an eco-hydrologic model (Agricultural Policy/ Environmental Extender [APEX]) of this wetland system, which has key components evaluated in the wetland simulation, including wetting and drying of wetland soils, competition and response of wetland species to wetland hydrology, settling of sediment, and nitrogen (N) removal. APEX model calibration (April of 2017 to May of 2018) and validation (June of 2018 to August of 2018) resulted in a percentage bias (PB) of 9.8% and –8.5%, respectively, for total volume of water holding in four serially connected wetlands. The N contents in the wetland waterbody were calibrated and vAdditive regression model; Climate change; Irrigation; Nitrogen; WetlandCalifornia; Sacramento Valley; United States; Anatidae; calibration; ecosystem service; land management; model validation; nitrogen; pollutant removal; regression analysis; water quality; waterfowl; wetlandEnglish

Evaluating the impact of climate change on paddy water balance using APEX-paddy model2020 This research aims to assess the impact of climate change on water balance components in irrigated paddy cultivation. The APEX-Paddy model, which is the modified version of the APEX (Agricultural Policy/Environmental eXtender) model for paddy ecosystems, was used to evaluate the paddy water balance components considering future climate scenarios. The bias-corrected future projections of climate data from 29 GCMs (General Circulation Models) were applied to the APEX-Paddy model simulation. The study area (Jeonju station) forecasts generally show increasing patterns in rainfall, maximum temperature, and minimum temperature with a rate of up to 23%, 27%, and 45%, respectively. The hydrological simulations suggest over-proportional runoff-rainfall and under-proportional percolation and deep-percolation-rainfall relationships for the modeled climate scenarios. Climate change scenarios showed that the evapotranspiration amount was estimated to decrease compared to the baseline period (1976-2005). The evaporation waAPEX-Paddy model; Climate change; Irrigation water demand; Paddy field; Water balanceChonju; North Cholla; South Korea; Agricultural robots; Climate models; Cultivation; Evaporation; Evapotranspiration; Irrigation; Rain; Solvents; Water management; Water supply; Climate change scenarios; General circulation model; Hydrological simulations; Irrigation waters; Paddy fields; Paddy models; Water balance; Water balance components; climate change; crop production; evapotranspiration; general circulation model; irrigation system; numerical model; paddy field; percolation; rice; vulnerability; water budget; water demand; water management; Climate changeEnglish

A framework for automated and spatially-distributed modeling with the Agricultural Policy Environmental eXtender (APEX) model2021 Agricultural Best Management Practices (BMPs) are popular approaches to reduce nonpoint source (NPS) pollutant losses. Hydrologic models that can simulate impacts of BMPs at the field-scale can help guide the selection of BMPs. Furthermore, high-performance computing techniques have significant potential for scaling spatial simulations and reducing model runtimes. In this study, a parallel modeling framework for the Agricultural Policy Environmental eXtender (APEX) model was developed for large-scale, high-resolution, spatially-distributed model simulations. It provides a tool for conducting BMP evaluations at field-scale with a distributed architecture and automatic model setup of APEX. Sample results demonstrated the capability of the framework for distributed and semi-distributed modeling and illustrated the performance of parallelization. This framework can help provide guidance for decision makers on agricultural BMPs with large-scale water quality assessments and NPS nutrient loading reductions. © 2021 APEX; Best management practices; Distributed-modeling; Nonpoint source pollution; Parallel computingDecision making; Environmental protection; Parallel processing systems; Pollution; Spatial distribution; Water quality; Agricultural best management practices; Agricultural policies; Agricultural policy environmental extender; Best Management Practise; Distributed modelling; Field scale; Large-scales; Nonpoint source pollution; Parallel com- puting; Spatially distributed models; detection method; model; modeling; simulated annealing; simulation; water quality; AgricultureEnglish

Evaluation of APEX modifications to simulate forage production for grazing management decision-support in the Western US Great Plains2021 Context: Understanding how grazing management decisions influence the productivity and composition of rangeland plant communities is essential for the development of effective strategies to sustainably produce multiple ecosystem goods and services. Informed with experimental measurements, simulation models can advance our understanding and stewardship of rangeland ecosystems. Objective: Our main objective was to evaluate the APEX (Agricultural Policy/Environmental eXtender) plant growth modules and grazing animal selectivity in simulating forage production using experimental data collected from both traditional season-long grazing and adaptive rotational grazing management on western rangelands. Specifically, we evaluated APEX's capability to simulate forage productivity and its response to soil types and climate conditions under grazing management options. Methods: Capitalizing on a comparative field study with 20 large pastures (> 123 ha each), APEX modifications were evaluated by comparing simulated forageAPEX; Forage functional groups; Rangeland; Rotational grazing; Semiarid environment; Shortgrass steppeGreat Plains; adaptive management; complexity; decision making; drought stress; forage; grass; grazing; perennial plant; rangeland; simulationEnglish

Alternative cropping systems for groundwater irrigation sustainability in the North China Plain2021 Over-exploitation of groundwater for agricultural irrigation has attracted worldwide attention because of the rapid groundwater depletion and environmental consequences induced by the current intensified cropping system. The combination of cropping system modeling with field experimentation is a powerful tool to evaluate the long-term consequences of changing water management and cropping systems under inter-annual climate variability. Here, we conducted two field experiments for early maize (EM, 2012–2018) single cropping system and winter wheat – summer maize (WWSM, 2015–2018) double cropping system in the North China Plain (NCP). Field observations were carried out for crop growth, yield, and soil volumetric moisture content (VMC) calibration with the Agricultural Policy/Environmental eXtender (APEX) model. The calibrated APEX model was used to assess the long-term (35 years, 1985–2019) impacts of EM and WWSM cropping systems under four irrigation scenarios on sustainable water and crop productivity using Alternative cropping system; Evapotranspiration; Groundwater depletion; Irrigation strategy; Spring maizeChina; North China Plain; Crops; Evapotranspiration; Irrigation; Sustainable development; Water conservation; Water management; Water supply; Agricultural policies; Alternative cropping system; Cropping systems; Full irrigations; Groundwater depletion; Irrigation strategy; Rainfed; Spring maize; Volumetric moisture content; Yield loss; calibration; crop production; crop yield; double cropping; environmental issue; evapotranspiration; exploitation; farming system; groundwater exploration; irrigation; precipitation (climatology); sustainability; water management; GroundwaterEnglish

Development of Novel QAPEX Analysis System Using Open-Source GIS2022 The Agricultural Policy/Environmental eXtender (APEX) model has been used for farm/small watershed management, and the ArcAPEX interface was developed using the ArcGIS extension. How-ever, the interface requires a paid license and limits dynamic applications that reflect various agricultural farming practices. In this study, a novel APEX model interface using Quantum GIS, the QAPEX analysis system, was developed by incorporating open-source-based GIS software for the simulation of water quality impacts of various best management practices reflecting local farming activities. The watershed delineation process running on the QAPEX interface is more flexible than that on the ArcAPEX interface, which renders simulations on hydrology and water quality with considerable precision. The newly developed system can be used to visually interpret simulation results (e.g., flow and load duration curve functions). Therefore, the open-source-based model can be used to derive data for sustainable agricultural policies, with APEX; best management practice; LDC; open-source software; QAPEX; QGISGIS; water quality English



An integrated multi-modeling framework to estimate potential rice and energy production under an agrivoltaic system2023 With the growth of renewable energy use, solar energy is becoming the most popular renewable energy source worldwide. Nevertheless, the construction of a solar power plant can be a burden to a small country with a land shortage problem, because it requires extensive land. To avoid the potential food security issue caused by solar energy production, an agrivoltaic system producing both crop and solar energy is devised. This study aims to develop an integrated multi-modeling framework for an agrivoltaic system used for rice production. The proposed framework consists of four modules: (1) An environmental database module involving soil, climate, and climate change scenarios; (2) a solar energy generation estimation module predicting electricity production quantity via polynomial regression technique; (3) a crop production estimation module simulating rice yield and its impact underneath Photovoltaic (PV) panels via the Agricultural Policy/Environmental eXtender (APEX) model; and (4) a What-if analysis module anaAgricultural Policy/Environmental eXtender; Agrivoltaic; Photovoltaic; Renewable energy; SimulationSouth Korea; Climate change; Climate models; Crops; Cultivation; Food supply; Land use; Solar panels; Solar power generation; Solar power plants; Agricultural policies; Agricultural policy/environmental extender; Agrivoltaic; Energy productions; Modelling framework; Multi-modelling; Photovoltaics; Renewable energies; Rice production; Simulation; agricultural policy; alternative energy; calibration; climate change; crop production; estimation method; integrated approach; photovoltaic system; power generation; rice; simulation; solar power; Solar energyEnglish

Modeling the impacts of conservation agriculture with a drip irrigation system on the hydrology and water management in Sub-Saharan Africa2018 The agricultural system in Sub-Saharan Africa (SSA) is dominated by traditional farming practices with poor soil and water management, which contributes to soil degradation and low crop productivity. This study integrated field experiments and a field-scale biophysical model (Agricultural Policy Environmental Extender, APEX) to investigate the impacts of conservation agriculture (CA) with a drip irrigation system on the hydrology and water management as compared to the conventional tillage (CT) practice. Field data were collected from four study sites; Dangishita and Robit (Ethiopia), Yemu (Ghana), and Mkindo (Tanzania) to validate APEX for hydrology and crop yield simulation. Each study site consisted of 100 m2 plots divided equally between CA and CT practices and both had a drip irrigation setup. Cropping pattern, management practices, and irrigation scheduling were monitored for each experimental plot. Significant water savings (α = 0.05) were observed under CA practice; evapotranspiration and runoff were APEXmodel; Conservation agriculture; Drip irrigation;watermanagement; Sub-SaharanAfricaEthiopia; Ghana; Tanzania; agricultural modeling; alternative agriculture; crop production; crop yield; cropping practice; drip irrigation; environmental impact; environmental modeling; experimental study; hydrology; irrigation system; water managementEnglish

Evaluating three hydrological distributed watershed models: MIKE-SHE, APEX, SWAT2014 Selecting the right model to simulate a specific watershed has always been a challenge, and field testing of watersheds could help researchers to use the proper model for their purposes. The performance of three popular Geographic Information System (GIS)-based watershed simulation models (European Hydrological System Model (MIKE SHE), Agricultural Policy/Environmental Extender (APEX) and Soil and Water Assessment Tool (SWAT)) were evaluated for their ability to simulate the hydrology of the 52.6 km2 Canagagigue Watershed located in the Grand River Basin in southern Ontario, Canada. All three models were calibrated for a four-year period and then validated using an independent four-year period by comparing simulated and observed daily, monthly and annual streamflow. The simulated flows generated by the three models are quite similar and closely match the observed flow, particularly for the calibration results. The mean daily/monthly flow at the outlet of the Canagagigue Watershed simulated by MIKE SHE was morAPEX; Canagagigue; Hydrology; MIKE SHE; SWATEnglish

An integrated modeling approach for estimating the water quality benefits of conservation practices at the river basin scale2014 The USDA initiated the Conservation Effects Assessment Project (CEAP) to quantify the environmental benefits of conservation practices at regional and national scales. For this assessment, a sampling and modeling approach is used. This paper provides a technical overview of the modeling approach used in CEAP cropland assessment to estimate the off-site water quality benefits of conservation practices using the Ohio River Basin (ORB) as an example. The modeling approach uses a farm-scale model, Agricultural Policy Environmental Extender (APEX), and a watershed scale model (the Soil and Water Assessment Tool [SWAT]) and databases in the Hydrologic Unit Modeling for the United States system. Databases of land use, soils, land use management, topography, weather, point sources, and atmospheric depositions were developed to derive model inputs. APEX simulates the cultivated cropland, Conserve Reserve Program land, and the practices implemented on them, whereas SWAT simulates the noncultivated land (e.g., pasture, English

Evaluating impacts of climate change on hydrology and total nitrogen loads using coupled APEX-paddy and SWAT models2020 Climate change is currently one of the most critical issues in watershed management, and typical paddy systems should be addressed by watershed modeling approach in paddy-dominant landscapes. This study is designed to evaluate and enhance the watershed modeling approach currently used to characterize the impacts of climate change on hydrologic and water quality responses while considering a paddy environment. APEX-paddy, which is a newly developed and modified APEX (Agricultural Policy/Environmental eXtender) model for paddy ecosystems, was coupled with SWAT (Soil and Water Assessment Tool) model to take advantage of the strengths of the two models. The resulting hybrid model, SWAPX, was calibrated and validated using observed data from 2008 to 2017 for two sites in the study watershed. Compared to SWAT, the accuracy of SWAPX was improved, showing statistically better results in the downstream including more paddy field areas. Ten GCMs were selected, and the characteristics of these GCMs were evaluated to assAPEX-paddy; Climate change; GCM; Hybrid model; SWATAgricultural robots; Agriculture; Climate models; Decision making; Nitrogen; Quality control; Rain; Soil conservation; Water conservation; Water management; Water quality; Watersheds; Agricultural policies; Best management practices; Climate change scenarios; Rainfall intensity; Soil and Water assessment tools; Water quality response; Watershed management; Watershed modeling; agricultural policy; climate change; climate effect; hydrology; nitrogen; numerical model; paddy field; rainfall; soil and water assessment tool; streamflow; water quality; watershed; Climate changeEnglish

Modelling trade-offs between ecosystem services and agricultural production in Western Australia2012 The concept of ecosystem services (ES) is widely used to highlight the interdependencies between agricultural and environmental systems. Many ES provide direct production benefits to agriculture-even those that are not directly producing agricultural commodities, such as pollination, water regulation, and soil retention. Farm management practices may produce ES or 'disservices', such as nutrient pollution or greenhouse gas emissions. Few studies have attempted to quantify the potential of agriculture to produce multiple ES, and to estimate the possibilities for joint production of marketed and non-marketed ES. A quantification of the trade-offs between ES provision and production of farm commodities can help to better target agricultural policies. We use a well-established biophysical farm-systems model (APSIM) to estimate how ES can be jointly produced on mixed crop-livestock farms in the wheatbelt of Western Australia. We focus our assessment on the joint supply of agricultural commodities (crop yields and Agriculture; APSIM; Conservation practices; Ecosystem servicesEnglish

Using AquaCrop to derive deficit irrigation schedules2010 Straightforward guidelines for deficit irrigation (DI) can help in increasing crop water productivity in agriculture. To elaborate such guidelines, crop models assist in assessing the conjunctive effect of different environmental stresses on crop yield. We use the AquaCrop model to simulate crop development for long series of historical climate data. Subsequently we carry out a frequency analysis on the simulated intermediate biomass levels at the start of the critical growth stage, during which irrigation will be applied. From the start of the critical growth stage onwards, we simulate dry weather conditions and derive optimal frequencies (time interval of a fixed net application depth) of irrigation to avoid drought stress during the sensitive growth stages and to guarantee maximum water productivity. By summarizing these results in easy readable charts, they become appropriate for policy, extension and farmer level use. We illustrate the procedure to derive DI schedules with an example of quinoa in BoliviaCrop water productivity; Drought stress; Modeling; Soil water balance; Supplemental irrigation; Water use efficiencyBolivia; Chenopodium quinoa; Climate models; Crops; Decision support systems; Drought; Ecology; Productivity; Soil moisture; Underwater soils; Water management; Water supply; Crop water productivity; Drought stress; Modeling; Soil water balance; Supplemental irrigation; Water use efficiency; agricultural development; agricultural modeling; agricultural policy; biomass; crop production; crop yield; data set; decision making; drought stress; frequency analysis; guideline; irrigation system; numerical model; soil water; sustainable development; water use; IrrigationEnglish

AquaCrop-OS: An open source version of FAO's crop water productivity model2017 Crop simulation models are valuable tools for quantifying crop yield response to water, and for devising strategies to improve agricultural water management. However, applicability of the majority of crop models is limited greatly by a failure to provide open-access to model source code. In this study, we present an open-source version of the FAO AquaCrop model, which simulates efficiently water-limited crop production across diverse environmental and agronomic conditions. Our model, called AquaCrop-OpenSource (AquaCrop-OS), can be run in multiple programming languages and operating systems. Support for parallel execution reduces significantly simulation times when applying the model in large geospatial frameworks, for long-run policy analysis, or for uncertainty assessment. Furthermore, AquaCrop-OS is compliant with the Open Modelling Interface standard facilitating linkage to other disciplinary models, for example to guide integrated water resources planning. © 2016 The Author(s)Agriculture; AquaCrop; Crop model; Open source; Policy; WaterAgriculture; Crops; Cultivation; Public policy; Uncertainty analysis; Water; Water management; Water resources; Agricultural water management; AquaCrop; Crop model; Crop water productivity; Open modelling interfaces; Open sources; Programming languages and operating systems; Water resources planning; agricultural modeling; agricultural policy; computer simulation; crop production; crop yield; software; water management; water use; yield response; Open source softwareEnglish

On the accuracy of crop production and water requirement calculations: Process-based crop modeling at daily, semi-weekly, and weekly time steps for integrated assessments2019 Integrated models are crucial for evaluation of the complex interactions and trade-offs among policy choices and socioeconomic, technical, and environmental processes. The use of process-based crop models as components of integrated models offers the possibility of significantly improving such analyses; however, challenges exist in terms of simulation scales and degree of integration. Therefore, this study evaluates the applicability of coarser-than-daily simulation time steps to simulate long-term crop yields in integrated models, and the impacts of aggregated weather input data on yields for a water-driven crop-process model based on the FAO AquaCrop model. We ran simulations at daily, semi-weekly, and weekly time steps in conjunction with coarser temporal resolution (weekly) weather input data for three crops in four locations over ten years to represent a range of crops and growing environments. Simulation results were compared to a reference case from AquaCrop using daily time step with daily weather datAgricultural systems; Integrated assessment; Process-based crop model; System dynamics; Temporal aggregation; Time stepAgriculture; Climate Change; Crop Production; Crops, Agricultural; Models, Theoretical; Climate change; Climate models; Cultivation; Economic and social effects; Farms; Food supply; Input output programs; Soil moisture; Water resources; water; Agricultural system; Crop modeling; Integrated assessment; Integrated modeling; Process-based; Process-based crop model; System Dynamics; Temporal aggregation; Time step; Weather inputs; accuracy assessment; agricultural modeling; assessment method; biomass; climate change; crop production; crop yield; evapotranspiration; farming system; food security; integrated approach; resource use; temporal analysis; Article; calculation; canopy; climate change; crop production; data aggregation; evapotranspiration; food security; growing season; harvest; measurement accuracy; precipitation; process model; simulation; soil moisture; soil water content; step length; weather; agriculture; crop; crop production; theoretical model; CropsEnglish

ARCAPEX: Arcgis interface for agricultural policy environmental extender (APEX) Hydrology/water quality model2009 ArcAPEX is an ArcGIS-based user interface designed to automate the input parameterization of the Agricultural Policy Environmental extender (APEX) hydrologic/water quality model. The interface integrates topographic, land use, and soil spatial datasets and a built-in APEX-Parameters database that contains model parameter values required to simulate a wide range of plant growth, tillage, fertilizer, and pesticide applications over a farm/field to basin scale drainage area. Other key features of ArcAPEX include its ability to build and save alternative crop management operation schedules and options for integration directly with the Soil and Water Assessment Tool (SWAT) for large watershed simulations. The major components for the ArcAPEX interface are presented, including watershed delineation, analysis of land use and soils, weather data, input parameter definition, model run management, and SWAT model integration. An application of ArcAPEX, conducted to evaluate various agricultural best management practicesBest management practice; Geographical information system; Hydrologic modeling; Water quality; WatershedCatchments; Crops; Forestry; Geographic information systems; Information systems; Land use; Landforms; Plant life extension; Soils; User interfaces; Water pollution; Water quality; Watersheds; Agricultural best management practices; Agricultural policies; Agroforestry system; Basin scale; Best management practices; Central Texas; Crop managements; Drainage area; Geographical Information System; Hydrologic modeling; Input parameter; Key feature; Model parameters; Plant growth; Quality models; River watersheds; Soil and water assessment tool; Southeast Asia; Spatial datasets; SWAT model; Watershed delineation; Watershed simulation; Weather data; Geologic modelsEnglish

A high-resolution soil erosion risk map of Switzerland as strategic policy support system2013 Soil erosion models and soil erosion risk maps are often used as indicators to assess potential soil erosion in order to assist policy decisions. This paper shows the scientific basis of the soil erosion risk map of Switzerland and its application in policy and practice. Linking a USLE/RUSLE-based model approach (AVErosion) founded on multiple flow algorithms and the unit contributing area concept with an extremely precise and high-resolution digital terrain model (2. m × 2. m grid) using GIS allows for a realistic assessment of the potential soil erosion risk, on single plots, i.e. uniform and comprehensive for the agricultural area of Switzerland (862,579. ha in the valley area and the lower mountain regions). The national or small-scale soil erosion prognosis has thus reached a level heretofore possible only in smaller catchment areas or single plots. Validation was carried out using soil loss data from soil erosion damage mappings in the field from long-term monitoring in different test areas. 45% of the Implementation; Modelling; Policy measures; Soil erosion; Soil erosion risk map; SwitzerlandSwitzerland; algorithm; digital terrain model; GIS; image resolution; policy strategy; remote sensing; satellite data; soil erosion; strategic approachEnglish

Assessing farm innovations and responses to policies: A review of bio-economic farm models2007 Bio-economic farm models (BEFMs) are developed to enable assessment of policy changes and technological innovations, for specific categories of farming systems. A rapidly growing number of research projects is using these models and there is increasing interest for application. The paper critically reviews past publications and applications of BEFMs on their strengths and weaknesses in assessing technological innovation and policy changes for farmers and policy makers and highlights key issues that require more attention in the use and methodology of BEFMs. A BEFM is defined as a model that links formulations describing farmers' resource management decisions to formulations that represent current and alternative production possibilities in terms of required inputs to achieve certain outputs, both yield and environmental effects. Mechanistic BEFMs are based on available theory and knowledge of farm processes and these were the focus of our study. Forty-eight applications of mechanistic BEFMs were reviewed as tAgricultural systems; Agriculture; Farmer decision making; Mathematical programming; Multi-functional agriculture; Riskagricultural policy; alternative agriculture; assessment method; decision making; innovation; modeling; policy reformEnglish

Estimating sediment and nutrient delivery ratios in the Big Sunflower Watershed using a multiple linear regression model2017 This study is part of an effort to analyze the nutrient load reductions obtained from current and future best management practices implementations in the Big Sunflower Watershed to meet the 45% nutrient reduction goal set for the watershed based on the US Environmental Protection Agency Science Advisory Board's (USEPA 2007) Gulf of Mexico hypoxia report. This paper describes the identification of dominant pollutant delivery mechanisms in the watershed, estimation of instream pollutant delivery ratios (DR) from subbasins to watershed outlet, and development of a tool to estimate changes in instream pollutant DR for what-if scenarios. The Big Sunflower Watershed is a 7,800 km2 intensively cultivated agricultural watershed in the State of Mississippi. The Comprehensive Environmental and Economic Optimization Tool (CEEOT) modeling system, consisting of the Soil and Water Assessment Tool (SWAT) and Agricultural Policy and Environmental Extender (APEX) models, was used to develop a multiple regression equation to eBig Sunflower; Comprehensive Environmental and Economic Optimization Tool (CEEOT); Delivery ratio; Nitrogen; Phosphorus-sedimentAtlantic Ocean; Big Sunflower River; Gulf of Mexico; Mississippi; United States; Helianthus; agricultural catchment; error analysis; estimation method; management practice; multiple regression; nitrogen; nutrient dynamics; optimization; parameterization; phosphorus; pollutant transport; sedimentation; soil and water assessment toolEnglish

Application of an environmental and economic modeling system for watershed assessments2002 A National Pilot Project (NPP) on Livestock and the Environment was initiated in 1992 to help provide solutions to environmental problems associated with livestock production. A major development of the NPP was the Comprehensive Economic and Environmental Optimization Tool-Livestock and Poultry (CEEOT-LP), an integrated modeling system designed to produce economic and environmental indicators for alternative policy scenarios applied to intensive livestock production watersheds. The system consists of a farm-level economic model (FEM) and two environmental models: The field-scale APEX model and the watershed-level SWAT model. To date, CEEOT-LP has been applied to two watersheds in Texas and one in Iowa. Predicted reductions in P losses for two P-based manure application rate scenarios, relative to baseline conditions, ranged from -4 to -54 percent across the three watersheds; however, N loss impacts ranged from a decrease of 34 percent to an increase of 79 percent. For five other alternative scenarios that werCrop rotations; Modeling; Nutrient management; Tillage systems; Water quality; Watershed managementUnited States; Agriculture; Computer simulation; Economic and social effects; Environmental impact; Optimization; economic impact; environmental impact; livestock farming; numerical model; policy analysis; watershed; Environmental indicators; WatershedsEnglish

Use of CEEOT-SWAPP modeling system for cost-effective targeting and evaluation of environmental pollutants2010 Field-scale and watershed-scale environmental models are only capable of simulating mechanistically a limited number of practices individually. Furthermore, there is need for a mechanism to simulate environmental and economic models within a unified interface program in order to determine cost-effective practices. This study was conducted to develop an automated program, SWAPP (Soil and Water Assessment Tool (SWAT)-Agricultural Policy/Environmental extender (APEX) Interface Program), to convert SWAT files to-and-from APEX format and simulate SWAT and APEX simultaneously; integrate SWAPP and an economic model (Farm-level Economic Model; FEM); and evaluate the resulting program (Comprehensive Economic and Environmental Optimization Tool-SWAPP; CEEOT-SWAPP) using measured data. Study results indicated that CEEOT-SWAPP improved environmental model results while also providing an opportunity to convert SWAT files to APEX format, simulate more complex or detailed practices, such as multicropping or filter strips thAPEX; FEM; GIS; Modeling; Nutrient; Sediment; SWAT; Water qualityAnoxic sediments; Cost effectiveness; Landforms; Mathematical models; Water quality; Watersheds; Agricultural policies; APEX; Economic impacts; Economic models; Environmental indicators; Environmental model; Environmental pollutants; Field scale; Interface program; Measured data; Modeling systems; Soil and water assessment tool; SWAT; Upper North Bosque River; Economic analysisEnglish

Economic effects of climate change-induced loss of agricultural production by 2050: A case study of Pakistan2020 This research combined global climate, crop and economic models to examine the economic impact of climate change-induced loss of agricultural productivity in Pakistan. Previous studies conducted systematic model inter-comparisons, but results varied widely due to differences in model approaches, research scenarios and input data. This paper extends that analysis in the case of Pakistan by taking yield decline output of the Decision Support System for Agrotechnology Transfer (DSSAT) for CERES-Wheat, CERES-Rice and Agricultural Production Systems Simulator (APSIM) crop models as an input in the global economic model to evaluate the economic effects of climate change-induced loss of crop production by 2050. Results showed that climate change-induced loss of wheat and rice crop production by 2050 is 19.5 billion dollars on Pakistan's Real Gross Domestic Product coupled with an increase in commodity prices followed by a notable decrease in domestic private consumption. However, the decline in the crops' productionAgriculture production; Climate change; Computable general equilibrium; Economic models; Global climate models; PakistanPakistan; Triticum aestivum; agricultural modeling; agricultural policy; climate change; climate effect; commodity; crop production; economic analysis; economic impact; global economy; Gross Domestic Product; livelihoodEnglish

Impacts of regional climate change on barley yield and its geographical variation in South Korea2019 Geospatial variations in barley production due to climate change were evaluated for different geographic regions of South Korea over the next hundred years under the climate change scenarios of representative concentration pathways 4.5 and 8.5. We employed a geospatial crop simulation modelling strategy based on the CERES-barley model in the DSSAT crop model package version 4.6 to simulate grid-based geospatial variation in barley yield. An open field experiment and a temperature gradient field chamber experiment were performed to obtain model coefficients for South Korea and to assess the performance of CERES-barley under elevated temperature conditions. Projected barley yield data were further used to establish a new landscape classification system to provide agricultural policymakers with useful information on coping with climate change. Expected yields of four barley cultivars for the whole nation showed moderate increases under representative concentration pathways 4.5 and rapid increases under representBarley; Climate change; Crop model; Geospatial projection; YieldSouth Korea; Hordeum; agricultural modeling; agricultural policy; barley; climate change; crop production; crop yield; experimental study; geographical variation; policy making; regional climateEnglish

Fertilizers, hybrids, and the sustainable intensification of maize systems in the rainfed mid-hills of Nepal2016 In the rainfed mid-hill region of Nepal, most fields receive 2–3 t ha−1 of organic compost application every year. Despite efficient recovery and use of organics in the mixed crop-animal systems that predominant in the mid-hills, depleted soil fertility is widely understood to be a significant constraint to crop productivity, with most farmers achieving maize grain yields below 2 t ha−1. Increased use of fertilizer may arrest and even reverse long-term soil quality degradation, but few farmers in the mid-hills use them at present and existing recommendations are insufficiently responsive to site, varietal, and management factors that influence the productivity and profitability of increased fertilizer use. Moreover, policy makers and development practitioners often hold the perception that returns to fertilizer use in the mid-hills are too low to merit investment. In this study, on-farm experiments were conducted at 16 sites in the Palpa district, Nepal to assess the responsiveness of a maize hybrid (DKC 9081Domain-specific recommendation; Precision nutrient management; Sustainable intensification; Yield gapIca; Nepal; Palpa; Peru; Animalia; Zea mays; agricultural intensification; agricultural policy; agronomy; crop production; crop yield; fertilizer application; field method; hybrid; maize; nitrogen; phosphorus; potassium; precision agriculture; rainfed agriculture; soil fertility; soil quality; sustainable developmentEnglish

Projecting world food demand using alternative demand systems2004 Computable General Equilibrium (CGE) models are increasingly being used to project world food markets in order to support forward-looking policy analysis. Such projections hinge critically on the underlying functional form for representing consumer demand. Simple functional forms can lead to unrealistic projections by failing to capture changes in income elasticities of demand. We adopt as our benchmark the recently introduced An Implicitly Direct Additive Demand System (AIDADS) demand system and compare it with several alternative demand systems currently in widespread use in CGE models. This comparison is conducted in the context of projections for disaggregated global food demand using a global CGE model. We find that AIDADS represents a substantial improvement, particularly for the rapidly growing developing countries. For these economies, the most widely used demand systems tend to over-predict future food demands, and hence overestimate future production and import requirements for agricultural productsAgricultural trade; Computable general equilibrium modeling; Demand system; Food demand; Functional formEnglish

Participative assessment of innovative technical scenarios for enhancing sustainability of French mixed crop-livestock farms2014 Mixed crop-livestock farming is regaining interest worldwide as a way to reduce environmental problems while allowing productive and economically viable agriculture. However, the number of mixed crop-livestock farms has been falling steadily in Europe, where production has become concentrated on specialised and enlarged farms. This study aimed to design and assess technical innovations which could enhance the sustainability of mixed farming in the difficult conditions of Less Favoured Areas. It was conducted in a hilly region in south-western France where mixed crop-livestock farming continues to be practiced. Innovative technical scenarios consistent with the two main adaptive strategies implemented by local mixed farms were selected with farmers and other stakeholders. The first, the "maximising farm autonomy" strategy, consisted of sowing forage legumes between two cash crops to achieve herd feed self-sufficiency while maintaining soil fertility. The second, the "diversifying production" management strategFarming system design; Future study; Participatory research; Simulation; Technical innovationFrance; agricultural management; agricultural policy; farmers knowledge; mixed farming; mountain region; simulation; stakeholderEnglish

Yield modelling in a Mediterranean species utilizing cause-effect relationships between temperature forcing and biological processes2010 Crop yield forecasting has progressed clearly in the past years, mainly due to the growing demand for modelling. In the present research, considering the Mediterranean vocation for the olive cultivation, olive yield forecasting modelling was analysed, to understand the principal relationships between olive tree production and climate features in a large southern Italy area. The simulation of olive yield has practical application in different price formation activities: in management of cropping systems, formation of stocks, commercialization, making of agricultural policies and zoning. Both meteorological and biological variables were considered, pollen indexes were constructed from daily pollen concentrations evaluated by use of aerobiological methodology. The monitored pollen quantities should be considered as a Proxy variable of the olive orchards located around the volumetric pollen traps, even if the final harvest could be highly dependent on local summer meteorological conditions. The model carried out Crop modelling; Forecasting; Olive tree; Phenology; PollenEurasia; Europe; Italy; Southern Europe; aerobiology; agricultural modeling; agricultural policy; climate effect; crop yield; cultivation; evergreen tree; farming system; flowering; fruit production; fruiting; Mediterranean environment; orchard; phenology; pollen; predictionEnglish

Methodologies for simulating impacts of climate change on crop production2011 Ecophysiological models are widely used to forecast potential impacts of climate change on future agricultural productivity and to examine options for adaptation by local stakeholders and policy makers. However, protocols followed in such assessments vary to such an extent that they constrain cross-study syntheses and increase the potential for bias in projected impacts. We reviewed 221 peer-reviewed papers that used crop simulation models to examine diverse aspects of how climate change might affect agricultural systems. Six subject areas were examined: target crops and regions; the crop model(s) used and their characteristics; sources and application of data on [CO2] and climate; impact parameters evaluated; assessment of variability or risk; and adaptation strategies. Wheat, maize, soybean and rice were considered in approximately 170 papers. The USA (55 papers) and Europe (64 papers) were the dominant regions studied. The most frequent approach used to simulate response to CO2 involved adjusting daily radAdaptation, Agricultural impacts, Climate change, Crop growth simulation, Global warming, ModelingEurope; United States; Glycine max; Triticum aestivum; Zea mays; adaptation; agricultural modeling; agricultural policy; baseline conditions; climate change; crop production; ecophysiology; food security; greenhouse gas; light use efficiency; policy making; stakeholderEnglish

Which policy would work better for improved soil fertility management in sub-Saharan Africa, fertilizer subsidies or carbon credits?2012 Why do many smallholder farmers fail to adopt improved land management practices which can improve yields and incomes? The reason is not always because these practices are uneconomical but sometimes it is because resource poverty prevents farmers from taking advantage of yield and income enhancing agricultural practices. In this study we examine the relative merits of using a carbon payment scheme compared to a subsidy policy to help reduce the cost of specific land management practices with productivity and ecosystem benefits such as carbon sequestration. Using a 30-year crop simulation model, we examine the impacts of different soil fertility management treatments (SFTs) on yields and soil carbon and proceed to compute discounted incremental revenue streams over the same period. We find that the SFTs simulated are on average profitable given the conditions assumed in our DSSAT simulations. When carbon was priced at $8 or $12/t CO2e, the increase in incremental incomes generated from a carbon payment were inCarbon payments; Fertilizer subsidy; Net present value; Soil fertility; Sub-Saharan AfricaSub-Saharan Africa; agricultural policy; agricultural practice; carbon sequestration; crop yield; land management; smallholder; soil fertility; subsidy systemEnglish

Earth observation data-driven cropland soil monitoring: A review2021 We conducted a systematic review and inventory of recent research achievements related to spaceborne and aerial Earth Observation (EO) data-driven monitoring in support of soil-related strategic goals for a three-year period (2019–2021). Scaling, resolution, data characteristics, and modelling approaches were summarized, after reviewing 46 peer-reviewed articles in international journals. Inherent limitations associated with an EO-based soil mapping approach that hinder its wider adoption were recognized and divided into four categories: (i) area covered and data to be shared; (ii) thresholds for bare soil detection; (iii) soil surface conditions; and (iv) infrastructure capabilities. Accordingly, we tried to redefine the meaning of what is expected in the next years for EO data-driven topsoil monitoring by performing a thorough analysis driven by the upcoming technological waves. The review concludes that the best practices for the advancement of an EO data-driven soil mapping include: (i) a further leverageCarbon farming; Common agricultural policy; Deep learning; Earth observation; Food security; Hyperspectral; Soil organic carbon; Spectral signaturesAgricultural robots; Antennas; Data fusion; Deep learning; Mapping; Monitoring; Network security; Observatories; Organic carbon; Soil surveys; Soils; Carbon farming; Common agricultural policy; Data driven; Deep learning; Earth observation data; Earth observations; Food security; HyperSpectral; Soil organic carbon; Spectral signature; Food supplyEnglish

Irrigation distribution networks' vulnerability to climate change2010 Climate change will lead to changed demands on existing irrigation systems. This paper presents a methodology for investigating the performance of irrigation networks under climate change, and applies this to an irrigation network in Cordoba, southern Spain. The methodology uses emission scenarios (A2 and B2) developed by the Intergovernmental Panel on Climate Change. A global climate model (HadCM3) is used with downscaling to predict climate variables for 2050 and 2080 under the emission scenarios. European agricultural policy scenarios are used to predict future cropping patterns. Irrigation water requirements are then estimated for various combinations of these climate and cropping pattern scenarios, and the performance of the irrigation network is evaluated in terms of the equity and adequacy of pressure at the outlets, using EPANET. The methodology was applied to the Fuente Palmera irrigation district, which supplies water on-demand for drip irrigation. The results show that climate change would have a mClimatic changes; Hydraulic networks; Water distribution systemsAndalucia; Cordoba [Andalucia]; Spain; Climate models; Distributed parameter networks; Hydraulics; Irrigation; Network performance; Water distribution systems; Water supply; Agricultural policies; Climate variables; Climatic changes; Cropping patterns; Distribution network; Down-scaling; Drip irrigation; Emission scenario; Global climate model; Hydraulic networks; Intergovernmental panel on climate changes; Irrigation districts; Irrigation systems; Irrigation water requirements; Southern Spain; Water distributions; agricultural policy; climate change; climate effect; climate modeling; cropping practice; drip irrigation; global climate; hydraulic structure; Intergovernmental Panel on Climate Change; irrigation system; water supply; Climate changeEnglish

Evaluation of EPIC for assessing tile flow and nitrogen losses for alternative agricultural management systems2002 The Erosion Productivity Impact Calculator (EPIC) model has been successfully applied for agricultural policy analyses for more than a decade. EPIC has been tested and validated under a wide range of conditions; however, there is an ongoing need to further test the model to improve its prediction capabilities. In this study, EPIC was calibrated and Validated using 3 years (1990-1992) of data collected from a field site near Nashua, Iowa. The model's performance was evaluated by assessing its ability to replicate the effects of various tillage and crop rotation systems on subsurface tile flow, nitrate-nitrogen (NO3-N) loss with tile flow, and crop yield. Predicted annual average tile flows and nitrate losses in the tile flows were generally within 10% of measured values; the major exceptions were errors of 19.3% and 58.3% predicted for tile flow and nitrate loss for a no-tilled corn-soybean rotation system. Comparisons of monthly predictions with measured values resulted in r2 values between 0.67 and 0.89 for Crop rotation; Fertilizer; Modeling; Nitrate leaching; Tile drainage; Tillage systems; Water qualityflow analysis; leaching; nitrogen; soil; subsurface flow; Glycine max; Zea mays; Crops; Data acquisition; Erosion; Nitrogen; crop yield; leaching; nitrogen; soil water; subsurface flow; tillage; Tile flow; Agricultural engineeringEnglish

Multiple benefits of carbon-friendly agricultural practices: Empirical assessment of conservation tillage2004 This study empirically estimates the multiple benefits of a subsidy policy that would offer payments to farmers in return for the adoption of conservation tillage, and compares the outcomes of alternative targeting designs for such a policy. The least-cost incentive payment policy schemes are simulated for the State of Iowa by using the data for roughly 12,000 National Resource Inventory (NRI) points. We use an economic conservation tillage adoption model to evaluate the costs of adoption and a physical process simulation model (EPIC) to estimate the environmental benefits due to adoption at each of the NRI points. Two targeting options are considered. We assess the costs and environmental consequences of a practice-based policy instrument (which maximizes the acres of land in conservation tillage, regardless of its level of environmental benefits) and contrast it to a performance-based instrument (which yields the highest amount of environmental benefits per dollar spent). Carbon sequestration in agriculturaIowa; North America; United States; Carbon; Computer simulation; Costs; Environmental engineering; Mathematical models; Soil conservation; Wind; carbon; nitrogen; Simulation models; Tillage; agricultural policy; agricultural practice; carbon sequestration; soil management; subsidy system; targeting; tillage; agriculture; budget; conference paper; conservation tillage; cost; empiricism; environmental protection; model; performance; policy; simulation; soil erosion; United States; Agricultural engineeringEnglish

Evaluating the efficiencies of crop production systems within an integrated data envelope framework2009 In order to support policy decisions for sustainable agriculture, an understanding for the potential of crop yields and production as well as on emission at various scales is required. Focusing on the question which production choices are the most technically efficient in specific regions, we apply a nonparametric integrated Data Envelopment Analysis (DEA). DEA provides a single efficiency measure for crop production, which can be important in agricultural policy decision making. The evaluation is based on simulation outputs from the biophysical process model EPIC (Environmental Policy Integrated Climate) and includes positive and negative outputs in crop production. The global database for EPIC simulations comprises four thematic datasets: (i) land cover/land use statistics, (ii) topography and soil data, (iii) cropland management data, and (iv) climate data. The DEA yields improved efficiency measures when improved, agro-ecological information is included. The analysis for the European Union reveals that coAgro-ecosystem modeling; Data Envelopment Analysis; Efficiency analysis; EPICCultivation; Data envelopment analysis; Decision making; Remote sensing; Agricultural policies; Agro-ecosystem modeling; Biophysical process; Crop production systems; Efficiency analysis; Environmental policy; EPIC; Sustainable agriculture; EfficiencyEnglish

Climate change and its marginalizing effect on agriculture2009 The agriculture of some areas considered marginal in the EU agricultural context is being questioned due to its low productivity and growing dependence on economic aid programs Common Agricultural Policy (CAP). This study shows that climate change increases these areas marginalisation of since worsens crop growth conditions. The influence of climate change on the agricultural sector is analyzed using the Multicriteria Decision Paradigm with information provided by the Erosion-Productivity Impact Calculator (EPIC) and a General Circulation Model (GCM) as inputs for multicriteria mathematical programming models. The results obtained show climate change effects on the crop portfolio. Further results suggest that climate change effects are not only economics and environmental, reducing the suitable area for crops, but also social as it causes loss of jobs in the agricultural sector. © 2008 Elsevier B.V.Agriculture sector; Climate change; EPIC; GCMs; Multicriteria decisionagricultural policy; agriculture; climate change; crop; environmental economics; numerical modelEnglish

Bio-economic modelling of soil erosion externalities and policy options: A Tunisian case study2010 Soil erosion is one of the most important of today's environmental externalities and a major threat to sustainability of agricultural system. It constitutes the most widespread forms of land degradation throughout the world. The aim of this paper is to estimate the amount of soil erosion generated by the current cropping systems in Tunisia and to assess the economic and ecological impacts of policy instruments designed to handle this problem. The analysed policy options are based on soil conservation practices and direct incentive farming anti-erosive measures. The selected measures are the reduction of tillage, the avoidance of bare fallow and the use of legume-based crop rotation. A bio-economic modelling framework coupling the biophysical model EPIC to a non-linear dynamic programming farm model was used for this impact analysis. It was performed in a set of representative farms belonging to a region in North-Eastern Tunisia (Zaghouan) strongly affected by this phenomenon. The main finding of this researchAgricultural system; Bio-economic model; Environmental externalities; Non-convexities; Policy analysis; Soil erosionTunisia; crop production; crop rotation; crop yield; farming system; land degradation; modeling; policy analysis; soil conservation; soil erosion; zero tillageEnglish

Crop management systems for rainfed and irrigated sunflower (Helianthus annuus) in south-western France1998 In the context of EEC agricultural policy, the efficient production of sunflower (Helianthus annuus L.) requires the development of a wider range of crop management schemes than were used previously. Five different management options were applied to sunflower over a period of 10 years (1984-94) on a deep silty clay soil at Auzeville, near Toulouse, south-western France, combining different levels of crop density, N fertilization and supplementary irrigation. The effectiveness of these practices was evaluated on the basis of grain yield, oil production, amount of disease infection, N leaching, soil water deficit and economic return, using both experimental values and simulations with the EPIC-phase model. Grain yield ranged from 1 t/ha (with severe disease incidence) to 4 t/ha (no diseases, full irrigation). There was no evidence of higher yield variability between years for low-input cropping systems managed without irrigation. In the deep soils of Auzeville, c. 100 mm of irrigation, split into two or three aFrance; Helianthus annuus; agricultural management; rainfed agriculture; yieldEnglish

Integration of herbaceous energy crops with traditional U.S. agricultural systems. Modeling, field trials, and economic analysis1991 The integration of herbaceous energy crops with traditional farming systems is an important aspect in evaluating and initiating promotion of the adoption of this new technology by agricultural producers. This paper, using a farm level modeling system, evaluates the impacts of adopting biomass production techniques on three types of farm firms. Incorporated into the analysis are aspects of both the 1985 and 1990 farm bills, along with current and project financial parameters. The Farm Level Agricultural, Resource, and Environmental modeling system (F.L.A.R.E.) was used in a representative farm approach to model the effects on farm profitability and erosion control in southwest Georgia and western Tennessee. The approach used in this analysis required the defining of four alternative production plans for each of the farms. Each of the four plans were then evaluated as to the impact on farm firm survivability. Financial variables examined included net farm income, net cash income, net worth, and government deficAgricultural Products - Energy Utilization; Energy Resources - Renewable; Land Use; Energy Crops; Farming; BiomassEnglish

The effect of price and production risks on optimal farm plans in Swiss dairy production considering 2 different milk quota systems2013 The amount of milk produced on Swiss dairy farms is restricted by contracts between the farmers and their marketing agent. In the past, these contracts have been calculated on a yearly base. Due to a switch in agricultural policy, these yearly contracts are currently more and more replaced by contracts calculated on a monthly base. These new contracts are assumed to restrict the flexibility of farmers to react on changes in milk price as well as on changes in fodder availability. Thus, the contract design is expected to influence farmers' ability to cope with risks and, thus, to influence the farm's gross margin variability. Applying a bioeconomic whole-farm model, the effects of price and weather risk as well as different risk-management strategies on the gross margin and the variability of the gross margin in Swiss dairy production are assessed under the 2 contract designs. We consider both risk-neutral and risk-averse behavior of farmers in our study. Results show that gross margin is slightly higher underGross margin variability; Milk contract; Risk management; Whole-farm modelingAgriculture; Animal Feed; Animals; Cattle; Commerce; Contracts; Costs and Cost Analysis; Dairying; Female; Food Handling; Income; Marketing; Milk; Policy; Risk; Switzerland; Weather; Animalia; agriculture; animal; animal food; article; cattle; commercial phenomena; contract; cost; dairying; economics; female; food handling; income; legal aspect; marketing; methodology; milk; policy; risk; Switzerland; weatherEnglish

A design for a generic and modular bio-economic farm model2021 Context: Past reviews of policy impact assessment studies using bio-economic farm models (BEFM) called for the development of a generic and modular implementation that can be maintained by a network of modellers. A main reason for these calls is the project-oriented way in which model developers receive funding. It favours the development of new models with case-study specific features over the maintenance and extension of well-tested, more generic ones which allow comparing results in a consistent way across many case-studies. The demand for more generic tools also reflects the dynamic landscape of policy measures within larger policy frameworks like the Common Agricultural Policy (CAP). These policy frameworks move increasingly away from a ‘one-size-fits-all’ approach of policy design towards more flexible systems, giving greater freedom to shape, implement, and target policy measures to specific regions, farm management systems and farm types. This creates new challenges for model-based impact assessment aBio-economic farm model; Integrated policy assessment; Mathematical programming; Modular software designagricultural management; agricultural modeling; Common Agricultural Policy; European Union; landscape; policy analysis; policy approach; rural populationEnglish

Appropriate methods for evaluating the agricultural policies' consequences at the farm level2011 The Common Agricultural Policy is foreseen to suffer important reforms after 2013, which will greatly affect the farm's production environment. For the a priori analysis of such policy measures, there was built a recursive single period model adapted to the Romanian farming system. The positive mathematical programming method in use, proved to be in the last period highly applied in agricultural policies impact studies at the European level. Furthermore, the model was employed in order to test three different agricultural scenarios that were proposed by the European Commission as reform alternatives. The first policy option presumes to leave unchanged the current direct payment system while slightly changing the payment distribution pattern among Member States. The second policy option envisages substantial changes of the direct payment system that would be allocated only if farmers bring societal benefits. The last option consists in phasing out direct payments and provides limited financial support to farmeAgricultural policy; Positive mathematical programming; Reform; RomaniaEnglish

Modelling the adoption of automatic milking systems in Noord-Holland2013 Innovation and new technology adoption represent two central elements for the business and industry development process in agriculture. One of the most relevant innovations in dairy farms is the robotisation of the milking process through the adoption of Automatic Milking Systems (AMS). The purpose of this paper is to assess the impact of selected Common Agricultural Policy measures on the adoption of AMS in dairy farms. The model developed is a dynamic farm-household model that is able to simulate the adoption of AMS taking into account the allocation of productive factors between on-farm and off-farm activities. The model simulates the decision to replace a traditional milking system with AMS using a Real Options approach that allows farmers to choose the optimal timing of investments. Results show that the adoption of AMS, and the timing of such a decision, is strongly affected by policy uncertainty and market conditions. The effect of this uncertainty is to postpone the decision to adopt the new technologAutomatic milking systems; Common agricultural policy; Dairy livestock; Investment; Real options; UncertaintyEnglish

Investigating the impacts of EU CAP reform 2014-20 and developments in sustainable olive farming systems2017 In this paper, we investigate the adoption of sustainable olive growing practices in relation with the possible impacts of the recent EU CAP reform 2014-20 on diverse olive farming systems, taking Southern Spain as a representative case study. The analysis uses statistical methods and a Positive Mathematical Programming (PMP) model calibrated with the neutral procedure. The PMP model compares the situation of the average olive farm in the baseline year with its position in a simulated year considering two policy scenarios: 1) all production systems are under CAP green payments, 2) only organic and integrated systems are under CAP green payments. Simulations show that for scenario I there is no variation in the area under the different farming systems with respect to the baseline year, nor in the gross-margin-before-aid. Subsidies increase slightly because agricultural policy does not consider the reduction for modulation included in the baseline year. In contrast, in scenario II, areas under integrated and orCAP reform 2014-20; PMP; policy impact analysis; sustainable olive farmingEnglish

An analysis of policy scenario effects on the adoption of energy production on the farm: A case study in Emilia-Romagna (Italy)2012 The agriculture sector's contribution to energy production is a central issue in ongoing policy debates, and one of the central elements of the development of Bioeconomy sector. The Common Agricultural Policy (CAP) is one of the main determinants of the different farm strategies of European farmers. The CAP is now undergoing a thorough revision process which necessarily includes a debate of the role of the policy in rural areas and the effectiveness of the various CAP policy mechanisms. The objective of this paper is to assess the impact of alternative CAP scenarios in the light of the possible changes in 2013 and the willingness to adopt energy plants for energy crops in the Province of Bologna (Italy). This is pursued using both survey information and farm-household mathematical programming models, hence using stated intentions and simulated profitability to analyse the adopt of new technologies for energy production. The results underscore the relevance of the CAP scenarios in altering intentions with regaCommon agricultural policy; Real options; Renewable energyBologna [Emilia-Romagna]; Emilia-Romagna; Italy; Emilia; Computer simulation; Mathematical programming; Profitability; Rural areas; Agriculture sectors; Common agricultural policy; Energy crops; Energy plant; Energy production systems; Energy productions; Mathematical programming models; Policy debates; Policy scenario; Real Options; Renewable energies; biogas; Common Agricultural Policy; energy planning; energy policy; renewable resource; rural area; technology adoption; AgricultureEnglish

Multi-objective optimization and design of farming systems2012 Reconfiguration of farming systems to reach various productive and environmental objectives while meeting farm and policy constraints is complicated by the large array of farm components involved, and the multitude of interrelations among these components. This hampers the evaluation of relations between various farm performance indicators and of consequences of adjustments in farm management. Here we present the FarmDESIGN model, which has been developed to overcome these limitations by coupling a bio-economical farm model that evaluates the productive, economic and environmental farm performance, to a multi-objective optimization algorithm that generates a large set of Pareto-optimal alternative farm configurations. The model was implemented for a 96. ha mixed organic farm in the Netherlands that represents an example with relevant complexity, comprising various crop rotations, permanent grasslands and dairy cattle. Inputs were derived from a number of talks with the farmers and from literature. After desigAgroecosystems; Evolutionary algorithms; Farm management; Modeling; Nutrient cycling; Organic matterNetherlands; Bos; agricultural ecosystem; agricultural management; agricultural policy; algorithm; cattle; crop rotation; decision making; farming system; grassland; mixed farming; nutrient cycling; optimization; organic matter; soil nitrogenEnglish

A model to examine farm household trade-offs and synergies with an application to smallholders in Vietnam2019 Farm models have the potential to describe farming systems and livelihoods, identify trade-offs and synergies, and provide ex-ante assessments of agricultural technologies and policies. We developed three new modules related to budget, labor, and human nutrition for the bio-economic whole-farm model ‘FarmDESIGN’. The expanded model positions the farming enterprise within the farm household. We illustrate the model's new capabilities for farm households in two villages in Northwest Vietnam, where we conducted multi-objective optimization to identify options for improving the farm households' current performance on key sustainability and livelihood indicators. Modeling results suggest trade-offs between environmental, economic, and social objectives are common, although not universal. The new modules increase the scope for modeling flows of resources (namely cash, labor, and food) between the farm enterprise and the farm household, as well as beyond the farm gate. This allows conducting modeling explorations, oFarmDESIGN model; Farmer livelihoods; Labor; Multi-objective optimization; Nutrition; Soil organic matterViet Nam; agricultural labor; agricultural modeling; agricultural policy; agricultural technology; farm; farming system; household survey; livelihood; nutrition; optimization; research work; scenario analysis; smallholder; soil organic matter; sustainability; trade-offEnglish

A generic bio-economic farm model for environmental and economic assessment of agricultural systems2010 Bio-economic farm models are tools to evaluate ex-post or to assess ex-ante the impact of policy and technology change on agriculture, economics and environment. Recently, various BEFMs have been developed, often for one purpose or location, but hardly any of these models are re-used later for other purposes or locations. The Farm System Simulator (FSSIM) provides a generic framework enabling the application of BEFMs under various situations and for different purposes (generating supply response functions and detailed regional or farm type assessments). FSSIM is set up as a component-based framework with components representing farmer objectives, risk, calibration, policies, current activities, alternative activities and different types of activities (e.g., annual and perennial cropping and livestock). The generic nature of FSSIM is evaluated using five criteria by examining its applications. FSSIM has been applied for different climate zones and soil types (criterion 1) and to a range of different farm typesAgricultural policy; Bio-economic modelling; Farming systems; Integrated assessment; Technological innovationAgriculture; Conservation of Natural Resources; Environment; Environmental Policy; Models, Biological; Models, Economic; Farms; Innovation; Agricultural policies; Bio-economic modelling; Farming system; Integrated assessment; Technological innovation; agricultural policy; environmental assessment; farming system; innovation; integrated approach; modeling; technological change; agricultural management; article; calibration; climate; economic evaluation; environmental management; farming system; livestock; mathematical model; policy; simulator; RatingEnglish

Integrated decision support for sustainable and profitable land management in the lowlands of Central Asia2014 Land use and crop production in the Khorezm region in western Uzbekistan, exemplarily for the irrigated lowlands of Central Asia, are challenged by the excessive, non-sustainable use of irrigation water and repeated water shortages on one hand, and soil degradation by secondary salinization on the other hand. One of the research objectives of the German-Uzbek Khorezm project, funded by the German Ministry for Education and Research (BMBF) and led by Center of Development Research (ZEF) of Bonn University, was to better understand options for land use and choice of technology at the farm level in order to evaluate and propose technological alternatives and agricultural policy options for sustainable land use. To address these issues, a Farm-Level Economic Ecological Optimization Model (FLEOM) was developed as an integrated decisionsupport tool capable of optimizing land and resource use at the level of large farms and water user associations, while at the same time assessing the respective economic and environAgronomic data base; Central Asia; Farm level; FLEOM model; Land managementAgronomy; Algebra; Computer software; Crops; Database systems; Decision support systems; Economic and social effects; Economics; Environmental impact; Geographic information systems; Irrigation; Land use; Linear programming; Soils; Sustainable development; Water conservation; Water supply; Agricultural robots; Cultivation; Engineering education; Graphical user interfaces; User experience; Agronomic data base; Central Asia; Data base; Ecological optimization; Farm level; Farm-level economic ecological optimization model model; Integrated decision; Land managements; Optimization models; Socio-economics; Agricultural policies; Education and researches; Linear programming optimization; Production environments; Sustainable land use; Technological alternatives; Water User Associations; Cultivation; Decision support systemsEnglish

FSSIM, a bio-economic farm model for simulating the response of EU farming systems to agricultural and environmental policies2010 The disciplinary nature of most existing farm models as well as the issue specific orientation of most of the studies in agricultural systems research are main reasons for the limited use and re-use of bio-economic modelling for the ex-ante integrated assessment of policy decisions. The objective of this article is to present a bio-economic farm model that is generic and re-usable for different bio-physical and socio-economic contexts, facilitating the linking of micro and macro analysis or to provide detailed analysis of farming systems in a specific region. Model use is illustrated in this paper with an analysis of the impacts of the CAP reform of 2003 for arable and livestock farms in a context of market liberalization. Results from the application of the model to representative farms in Flevoland (the Netherlands) and Midi-Pyrenees (France) shows that CAP reform 2003 under market liberalization will cause substantial substitution of root crops and durum wheat by vegetables and oilseed crops. Much of the sBio-economic model; Environmental policy; Integrated assessment; Market liberalizationFlevoland; France; Midi-Pyrenees; Netherlands; Triticum aestivum; Triticum turgidum subsp. durum; agricultural policy; arable farming; economic reform; environmental policy; European Union; farming system; integrated approach; liberalization; livestock farming; market system; policy analysis; policy strategy; socioeconomic impactEnglish

Integrated assessment of the EU’s greening reform and feed self-sufficiency scenarios on dairy farms in Piemonte, Italy2018 Specialised dairy farms are challenged to be competitive and yet respect environmental constrains. A tighter integration of cropping and livestock systems, both in terms of feed and manure flows, can be beneficial for the farm economy and the environment. The greening of the direct payments, which was introduced in the European Union’s greening reform in 2013, is assumed to stimulate the transition towards more sustainable systems. The aim of this study was to quantitatively assess the impacts of greening policies on important economic and environmental indicators of sustainability, and explore potential further improvements in policies. The Farm System SIMulator (FSSIM) bioeconomic farm model was used to simulate the consequences of scenarios of policy change on three representative dairy farms in Piedmont, Italy, i.e., an ‘intensive’, an ‘extensive’, and an ‘organic’ dairy farm. Results showed that in general, there is a large potential to increase the current economic performance of all of the farms. The mAgro-environmental indicators; Bioeconomic modelling; Common agricultural policy; Dairy farming; Feed self-sufficiency; Greening policyEnglish

Computer modeling of beef cattle grazing under changing climate, land use, and markets2016 The extended drought in the Southern Great Plains and California in recent years has highlighted the need to address vulnerability of farm production systems to climate extremes. In particular, beef cattle production suffered a severe setback as a result of prolonged drought in southwestern U.S. In response to this need, a multidisciplinary and multi-institutional project funded by the United States Department of Agriculture is under way to evaluate alternative mitigation strategies that will enable beef cattle grazing systems to be more resilient under climate change, land use, and global market pressures. As part of this multifaceted effort, an integrated computer modeling and analysis framework has been developed, which will be used to evaluate alternative mitigation and adaptation strategies for beef production systems. This paper provides a synopsis of the main components of the modeling and analysis system, including a module for automatically generating representative farms, an environmental module conAgriculture; Beef; Drought; Fertilizers; International trade; Land use; Life cycle; Water quality; Water resources; Watersheds; Adaptation strategies; Agricultural policies; Economic modeling; Life cycle analysis; Mitigation strategy; Model and analysis; Southern great plains; United states department of agricultures; Climate changeEnglish

GeoAPEX-P, A web-based, spatial modeling tool for pesticide related environmental assessment2023 Hydrologic models are widely used to support evaluation and decision-making of nutrient and pesticide impacts on the environment including water quality and sensitive aquatic species, yet such tools are typically designed for research purposes that are time consuming to use and require certain expertise, data, and software. In this study, a web-based tool for the Agricultural Policy Environmental eXtender (APEX) model with nutrient and pesticide prediction functions was built incorporating GIS functionality, a spatial and online database, automated modeling system, and user-friendly interface. It provides a computation platform for conducting nutrient and pesticide evaluations at small watershed and field scales with commonly used scenarios and management options. Case studies were conducted, and results demonstrate the ability of the tool to identify spatial variability of runoff and sediment, nutrient, and pesticide losses. This tool can also provide rapid and site-specific guidance to decision makers for eAPEX; Environmental assessment; GIS; Nutrient; Pesticide; Web-basedDecision making; Geographic information systems; Pesticides; Quality control; Water quality; Websites; Agricultural policies; Agricultural policy environmental extender; Aquatic species; Decisions makings; Environmental assessment; Hydrologic models; Impact on the environment; Research purpose; Spatial modeling tools; Web based; decision making; environmental impact assessment; GIS; pesticide; prediction; runoff; water quality; watershed; NutrientsEnglish

Geospatial data infrastructure (GDI) for sharing agro-climatic information to improve agricultural productivity in Nigeria2012 Geographic Information Systems (GIS) and Remote Sensing (RS) techniques are increasingly being used in agricultural management to more efficiently support emergency agro-climatic information needed in this century. Although several studies have been carried out on application of GIS and remote sensing for agricultural and rural development in other parts of the world, little research has been done in subSaharan Africa in terms of developing geospatial data infrastructure to enhance agricultural practices especially agricultural risk management in this age of climate change. This chapter therefore examines technological aspects of geographic information sharing as a useful platform for sharing information among agricultural agencies in Nigeria and to formulate relevant prescriptions for the future. The study shows how an integrated GIS modeling system can allow agricultural producer as well as policy makers to know the impact of variation in climate from one place/region to another for better management, produEnglish

The development of a mathematical model to investigate Irish beef production systems2006 Recent reform of European agricultural policy has resulted in substantial changes to the criteria by which premia payments are made. Beef farmers, who have been particularly dependent on premia payments to maintain margins, must re-evaluate their systems to identify optimal systems in these new circumstances. A mathematical model, the Grange Beef Model, is presented and used to identify optimal beef production systems in Ireland. The objective function maximises farm gross margin and the model is primarily constrained by animal nutritional requirements. Model applications are illustrated through the analysis of a series of scenarios concerning variation in beef and concentrate prices; technical development through the integration of an alternative forage and the impacts of participation in an agri-environmental scheme.Beef production; CAP; Linear programming; Mathematical model; SystemsAnimalia; cattle; Common Agricultural Policy; numerical modelEnglish

Surf or turf: A shift from feed to food cultivation could reduce nutrient flux to the Gulf of Mexico2007 The extensive use of nitrogen fertilizer on the central U.S. croplands contributes to nitrogen loading by the Mississippi River and the development of seasonal hypoxia in the Gulf of Mexico. The majority of grains cultivated on central U.S. croplands are used as animal feed, rather than directly as human food. In this study, the IBIS-THMB nitrogen modeling system is used to demonstrate how a shift away from meat production from Mississippi Basin crops could reduce total land and fertilizer demands by over 50%, without any change in total production of human food protein. The change would return nitrate-nitrogen export by the Mississippi River to levels at which the Gulf of Mexico "dead zone" has been small or non-existent. An analysis of future land use scenarios and other mitigation proposals, including the construction of riparian wetlands, indicates that a reduced focus on beef production may need to be a part of nitrogen management policy in the Mississippi Basin. © 2006 Elsevier Ltd. All rights reserved.Fertilizer; Gulf of Mexico; Hypoxia; Mississippi River; Nitrogen; Vegetarian dietAtlantic Ocean; Gulf of Mexico; Mississippi River; North America; United States; Animalia; agricultural policy; fertilizer; food production; meat; nitrogen; riparian zone; shifting cultivation; wetlandEnglish

Does the crop diversification measure impact EU farmers’ decisions? An assessment using an Individual Farm Model for CAP Analysis (IFM-CAP)2017 This paper presents the first EU-wide individual farm level model (IFM-CAP – Individual Farm Model for CAP Analysis) to assess the impacts of the crop diversification measure introduced by the 2013 CAP reform as part of CAP ‘greening’. Based on Positive Mathematical Programming, IFM-CAP simulates the behaviour of each individual farmer in the EU-FADN (Farm Accountancy Data Network) database, under the policy constraint of crop diversification and provides distributional impacts over the entire EU farm population. Simulation results show that the effects of the crop diversification measure on the EU farming sector are rather small. At the aggregate EU level, the proportion of the reallocated area due to the diversification measure represents less than 1% of the total agricultural area and the crop production and income decline by less than 0.5%. At the individual farm level, the impacts could be more pronounced (more than –25%), although the number of affected farms by the measure remains small (around 5% of tCommon agricultural policy; Crop diversification; EU; Farm level model; Land use; Positive mathematical programmingagricultural diversification; Common Agricultural Policy; crop production; decision making; European Union; land use change; policy reform; thresholdEnglish



Modeling Zucchini squash irrigation requirements in the Syrian Akkar region using the FAO56 dual-Kc approach2020 The coastal area of the Syrian Akkar region is particularly suitable for intensive vegetable production, and Zucchini squash (Curcubita pepo L.) is one of the most profitable crops grown there. Local agricultural policies have been especially concerned at improving irrigation water management in the region by rationalizing water and nutrient use, modernizing irrigation methods, and minimizing the associated environmental risks. The objective of this study was to compute the soil water balance in Zucchini squash plots irrigated with furrow and drip methods using the SIMDualKc model during four growing seasons (2012–2015). The furrow plots (treatment T0) represented the traditional irrigation practices in the study area while the drip plots (treatments T1 and T2) followed alternative irrigation schemes. The SIMDualKc model was able to simulate soil water contents measured in the field plots, returning root mean square error values lower than 0.002 m3 m−3 and modelling efficiencies ranging from 0.166 to 0.732. TEvapotranspiration; SIMDualKc; Soil water balance; Water productivityAakkar; Lebanon; Cucurbita pepo var. melopepo; Pepo; Crops; Evapotranspiration; Mean square error; Productivity; Soil moisture; Solvents; Water conservation; Water management; Water supply; Alternative irrigations; Evaporation coefficients; Intensive vegetable productions; Irrigation water management; SIMDualKc; Soil water balance; Sustainable water management; Water productivity; agricultural modeling; canopy architecture; evaporation; irrigation system; percolation; soil water; vegetable; water budget; water management; water use efficiency; water yield; IrrigationEnglish

Assessing the options for upland livestock systems under CAP reform: Developing and applying a livestock systems model within whole-farm systems analysis2006 This paper presents a scenario-based analysis of the impacts of Common Agricultural Policy (CAP) reform for upland agriculture using a Welsh case-study. Specifically the paper examines the impacts of the introduction of the single-farm payment (SFP), the modulation of direct payments under Pillar I of the CAP and the increase in agri-environment payments under Pillar II. Three enterprises are examined, upland sheep rearing with lamb finishing, spring- and autumn-calving suckler-cattle with calf rearing. These enterprises are modelled under conditions in 2002/3, 2004/5 and for the reformed CAP in 2005/6. To support this analysis a livestock system model (LSM) was implemented. The model assesses alternative management regimen using a flexible state-transition approach. This simplifies the realisation and parameterisation of potentially complex management regimen. The model tracks fodder requirements to achieve targets based on defined diets. The LSM underpins whole-farm analyses of stocking-rates, labour and otCAP; Decision-support; Livestock systems; Scenarios; SimulationAnimalia; Bos taurus; Ovis aries; agricultural modeling; Common Agricultural Policy; livestock farmingEnglish

Development of a direct-solution algorithm for determining the optimal crop planning of farms using deficit irrigation2016 The irrigation farms placed in areas of scare water demand methodologies that can increase their profitability via more efficient use of their resources. Determining the combination of factors that maximizes the profitability of any productive process requires the use of optimization methodologies. Traditionally, these types of problems were solved using heuristic methods. However, a direct-solution algorithm would produce faster and more accurate solutions. The aim of this work was to develop a direct-solution algorithm capable of determining the crop planning (area and volume of water per crop) that maximizes the profitability of an irrigation farm. The data required by the algorithm include the total cultivable area of the farm and the amount of available irrigation water as well as the "gross margin vs. irrigation depth" functions of the considered crops. Cultivating one or two crops is the way to reach higher profitability, but this strategy is not suitable from an agricultural point of view (i.e., crop Model; MOPECO; Non-linear algorithms; SemiaridAgriculture; Algorithms; Crops; Genetic algorithms; Heuristic methods; Irrigation; Models; Profitability; Water; Agricultural policies; MOPECO; Non linear; Optimal combination; Optimization methodology; Regulated deficit irrigation; Semiarid; Water availability; agricultural management; agricultural modeling; genetic algorithm; irrigation system; optimization; resource use; semiarid region; software; water availability; water demand; water management; water planning; water use; OptimizationEnglish

Bridging the gap between models and users: A lightweight mobile interface for optimized farming decisions in interactive modeling sessions2022 CONTEXT: Whole-farm mathematical programming (MP) models help to understand the complex implications of farm planning decisions taking the full agricultural system into account. Applying optimization models in direct interaction with farmers goes beyond leading to improved recommendations for mixed crop-livestock farm systems. The tacit farmer knowledge revealed in such interaction sessions can also provide valuable input for descriptive and predictive models of farmer behavior in scientific analyses of agricultural policy or technology adoption. To date, a conceptual and technical knowledge divide has prevented the widespread use of MP in interactive modeling with farmers in the field. OBJECTIVE: This article revisits the rationale for interactive MP modeling and explores whether it can be upheld in practice. We evaluate whether a lightweight graphical interface that can be quickly adapted to practical applications of whole-farm planning can help bridge the gap between models and users. METHODS: We present aAcrocomia palm; Farm management information system; Farm-level optimization; Participatory analysis; R-shiny user interface for MPMASParaguay; Acrocomia; agricultural policy; agroforestry; extension; farming system; interfaceEnglish

Incorporating artificial intelligence in detecting crop diseases: Agricultural decision-making based on group consensus model with MULTIMOORA and evidence theory2024 The continuous advancements in artificial intelligence (AI) technology are facilitating its widespread integration across various sectors, prominently within agriculture. This evolving synergy is reshaping farming practices, specifically by innovating intelligent mechanisms to monitor and combat crop diseases through intelligent decision-making. Wheat assuming particular significance on the global agricultural stage. Addressing the concerning spread of the wheat soil-borne mosaic (WSBM), this paper employs modern methodologies to gauge the severity of virus infection in wheat through quantitative evaluation. Our contribution lies in the exploration of a group consensus model method within the context of interval type-2 fuzzy sets (IT2FSs). Navigating the intricacies of decision makers (DMs) reaching consensus, we address the challenge of selecting a consensus degree threshold by introducing random variables. Experimentally determining an objective consensus degree threshold. Then, we combine the Multi-ObjectiArtificial intelligence; Crop diseases; Group consensus model; Intelligent decision-making; Quantitative evaluationagricultural modeling; agricultural policy; artificial intelligence; decision making; detection method; disease spread; ecological modeling; exploration; quantitative analysis; virus; wheatEnglish

Exploring options for farm-level strategic and tactical decision-making in fruit production systems of South Patagonia, Argentina2008 In South Patagonia, Argentina, sweet cherry is the main fruit-tree crop grown for export, resulting in a highly seasonal labour demand. Managers of deciduous perennial fruit orchards must consider both biological and economic relationships in selecting crop species and orchard design. This makes decisions at the farm-level extremely complex, as especially in such perennial crops, strategic ('what to plant', 'with which technology' and 'how much area of each activity', i.e. the final design) and tactical ('when, what and how to plant in time', the pathway to the planned farm) decisions have a long-term effect. The objective of this study was to explore the consequences of different strategic and tactical decisions at farm scale in fruit production systems of South Patagonia, considering the variation in interests and aims of different stakeholders, and using a sensitivity analysis to evaluate the consequences of possible changes in external conditions. A dynamic farm-scale optimization model called OPTIFROP waDevelopment plan; Labour demand; Linear programming; Seasonality; Sweet cherry; Trade-offArgentina; Patagonia; South America; Prunus avium; agricultural economics; agricultural management; agricultural policy; fruit production; land use; linear programing; numerical model; optimization; orchard; seasonality; selective breeding; stakeholder; trade-offEnglish

Regional inequalities of future climate change impact on rice (Oryza sativa L.) yield in China2023 The implications of climate change for rice yield have significant repercussions for food security, particularly in China, where rice cultivation is diverse, involving various cropping intensities, management practices, and climate conditions across numerous regions. The regional discrepancies in the impact of climate change on rice yield in China, however, are yet to be fully understood. Using the ORYZA(v3) model and future climate data from 2025 to 2084, gathered from ten climate models and three climate change scenarios (RCP2.6, RCP4.5, and RCP8.5), we conducted an investigation into these regional discrepancies. Our findings suggest a projected average decline in rice yield ranging from 3.7 % to 16.4 % under both rainfed and fully irrigated conditions across different scenarios. Central, eastern, and northwestern China could face the most significant climate change impacts on both rainfed and irrigated rice, with yield reductions reaching 41.5 %. In contrast, low levels of climate change under the RCP2.6 China; Climate change; Climatic determinant of rice yield; Regional difference; Rice (Oryza sativa L.)China; Climate models; Cultivation; Food supply; Radiation effects; carbon dioxide; China; Climate change impact; Climatic determinant of rice yield; Food security; Future climate; Rainfed; Regional differences; Rice (oryza sativa L); Rice (Oryza sativa L.); Rice yield; climate change; climate effect; climate modeling; crop yield; irrigation system; policy analysis; rainfed agriculture; regional climate; rice; agricultural parameters; Article; China; climate change; climatic determinant of rice yield; controlled study; environmental impact; environmental parameters; environmental temperature; food security; geographic distribution; harvest; irrigation (agriculture); precipitation; regional difference; relative humidity; rice; simulation; soil fertilization; solar radiation; Climate changeEnglish

A new plug-in under RECORD to link biophysical and decision models for crop management2016 Developing sustainable crop systems is a major challenge. Presently, management practices are simulated using either biophysical models or simple farmer decision models. As a result, there is a lack of generic models integrating both biophysical parameters and farmer decision parameters. Here, we developed an original graphical plug-in to sketch and implement decision-making models and to link them with biophysical models. For that, we used the RECORD platform, standing for REnovation and COORDination of agro-ecosystem modeling. Different pop-up windows allow to create the model using a decision formalism then to implement the model under the RECORD platform. The sequence of technical operations is formally modeled as a direct multi-graph without retroaction. The plug-in allows defining activities, relation between activities, and decision rules to trigger the different activities. The resulting model is independent of any biophysical model and can then be linked with different crop models. An example is giveCrop management; Decision-making; Graphical user interface; Modelingagricultural ecosystem; agricultural management; agricultural modeling; agricultural policy; crop improvement; cropping practice; decision making; interface; operations technology; sustainable developmentEnglish

A Field-Scale Decision Support System for Assessment and Management of Soil Functions2019 Agricultural decision support systems (DSSs) are mostly focused on increasing the supply of individual soil functions such as, e.g., primary productivity or nutrient cycling, while neglecting other important soil functions, such as, e.g., water purification and regulation, climate regulation and carbon sequestration, soil biodiversity, and habitat provision. Making right management decisions for long-term sustainability is therefore challenging, and farmers and farm advisors would greatly benefit from an evidence-based DSS targeted for assessing and improving the supply of several soil functions simultaneously. To address this need, we designed the Soil Navigator DSS by applying a qualitative approach to multi-criteria decision modeling using Decision Expert (DEX) integrative methodology. Multi-criteria decision models for the five main soil functions were developed, calibrated, and validated using knowledge of involved domain experts and knowledge extracted from existing datasets by data mining. Subsequentlydecision support system; field scale; method DEX; multi-criteria decision models; soil functions; soil managementEnglish

Measuring environmental benefits of conservation practices: the conservation effects assessment project (CEAP)-A model calibration approach at the national level2005 The purpose of the Conservation Effects Assessment Project (CEAP) is to provide people involved with environmental policy issues an accounting of the environmental benefits obtained from United States Department of Agriculture (USDA) conservation program expenditures. There are two main components in CEAP: (1) The national assessment and (2) watershed assessment. This paper will focus on the calibration aspects of modeling component of the national assessment part of the project The primary focus of the project is on cropland where most of the conservation practices were implemented. Hence field level modeling for CEAP will be conducted by APEX (Agricultural Policy/Environmental eXtender). Outputs from the APEX model runs will be input to the watershed scale model Soil and Water Assessment Tool (SWAT) in HUMUS (Hydrologie Unit Modeling for the United States) setup to route flow, sediment, and pollutants to the outlet of each watershed in different agricultural regions. Environmental benefits at the national sAPEX; Benefits; CEAP; Conservation practice; Environmental impact; HUMUS; Policy; SWATAgriculture; Calibration; Environmental protection; Geologic models; Landforms; Rain; Sedimentology; Soils; Stream flow; Watersheds; APEX; Benefits; CEAP; HUMUS; Policy; SWAT; Environmental impactEnglish

Assessing the impacts of recent-past climatic constraints on potential wheat yield and adaptation options under Mediterranean climate in southern Portugal2020 Wheat yield potentials under rainfed Mediterranean conditions have been long limited by late-in-season occurrence of enhanced water deficits and high temperatures, coinciding with sensitive reproductive stages. Present study aims to quantify and separate the impacts of two main abiotic stresses (drought & heat) on potentially attainable wheat yields, in a typical Mediterranean environment of southern Portugal (Alentejo) over 1986—2015. We also evaluate how possible adaptation options could mitigate potential yield losses (reduce the gap between actual and potential yield). Previously calibrated STICS soil-crop model is used for these purposes, which has been satisfactorily evaluated herein for yield simulations using additional field data before running at regional level. By coupling with high-resolution gridded soil and climate datasets, STICS simulations reliably reproduce the inter-annual variability of 30-year regional yield statistics, together with reasonable estimations of experimental potential yieldsAdaptation strategy; Regional crop modelling; STICS; Terminal abiotic stress; Winter wheat; Yield gapAlentejo; Portugal; Triticum aestivum; abiotic factor; adaptive management; agricultural policy; climate change; crop yield; cultivar; drought stress; Mediterranean environment; rainfed agriculture; sowing date; wheatEnglish

Nutrient emission models in environmental policy evaluation at different scales - Experience from the Netherlands2005 A nutrient emission modelling system, called STONE, has been developed for the Netherlands. The approach of STONE and its use in evaluating environmental policies in the Netherlands are discussed. This specific approach is then compared with that of other nutrient emission modelling systems. Emphasis is put on both the scientific-technical aspects and on the applications in quantifying environmental effects of policy interventions at different scales. Results from STONE show, for example, the areas in the Netherlands where maximally acceptable nitrate concentrations in groundwater may be exceeded in the future, the effectiveness of implemented or intended policy measures on nutrient emissions, and the advantage of its mechanistic, spatially distributed approach. Such a detailed modelling approach is shown to be required to take into account the strong and complex interacting effects of, e.g. nutrient supply, groundwater level and management on nutrient emissions. © 2004 Elsevier B.V. All rights reserved.Agriculture; Groundwater; Model comparison; Netherlands; Nitrogen; Nutrient emission; Phosphorus; Policy measures; Surface waterBenelux; Eastern Hemisphere; Eurasia; Europe; Netherlands; Western Europe; World; agricultural emission; emission control; groundwater pollution; nutrient budgetEnglish

Towards integrated national modelling with particular reference to the environmental effects of nutrients1998 The excess of nutrients in the Netherlands, mainly from agricultural activities, leads to widespread acidification and eutrophication, affecting biodiversity and drinking water resources. Policy measures are aimed at decreasing nutrient emission and spatial planning is directed to decreasing land use for agriculture, for the benefit of nature development and urbanisation. Decision Support Systems (DSS) are developed to evaluate, integrate and design policy scenarios with respect to social-economy, environmental protection, spatial planning and nature development. Two examples are given. STONE is a DSS for nitrate and phosphorus in agricultural areas, which integrates the predictive models and data for emission, atmospheric deposition and leaching of N and P. The 'Nature Planner', is a DSS for the multistress effects of acidification, eutrophication and desiccation on, until now, terrestrial nature. It is shown that with the Nature Planner environmental scenario's can be evaluated in terms of biodiversity indiAgriculture; Nature development; Nitrogen; Policy; SoilNetherlands; drinking water; ground water; nitrate; nitrogen; phosphorus; surface water; decision support system; emission control; land use; methodology; nitrogen oxides; nutrient; acidification; agriculture; biodiversity; computer analysis; conference paper; economic development; environmental planning; environmental protection; eutrophication; land use; Netherlands; nutrient; soil pollution; urbanization; water pollutionEnglish

Simulation of salt dynamics in the root zone and yield of wheat crop under irrigated saline regimes using SWAP model2015 Crop modelling has played an important role in formulating agricultural policies and measures to reduce yield losses. In this study, an effort was made to evaluate the SWAP (Soil Water Atmosphere Plant) model to assess its capability to simulate the salt dynamics and yield of three salt tolerant and one salt non-tolerant wheat varieties under varying saline water irrigation regimes. The experiment was conducted at the research farm of Water Technology Centre, Indian Agricultural Research Institute, New Delhi, India located in a semiarid monsoon climatic region. Four irrigation treatments viz. ground water (S1) salinity varying from 1.45 to 1.7dSm-1, and saline water levels of 4dSm-1 (S2), 8dSm-1 (S3), 12dSm-1 (S4) were used for irrigating the crop. The model was calibrated and validated using the experiment generated data of rabi 2009-2010 and 2010-2011 cropping seasons, respectively. The model performance indicators i.e. model efficiency (ME) and degree of agreement (d) was 0.76 and 0.93 for root zone soil sRelative wheat yield; Root zone salt dynamics; Saline water irrigation; SWAP modelDelhi; India; New Delhi; Triticum aestivum; Root zone; Saline water irrigations; SWAP model; Wheat yield; agricultural modeling; agricultural research; crop yield; irrigation system; rhizosphere; salinity; wheatEnglish

Hydrologic modeling of the Upper Mississippi River Basin using SWAT2004 A modeling system has been constructed for the Upper Mississippi River Basin (UMRB), which covers approximately 492,000 km 2 in parts of eight states in the north central U.S. The modeling system is built around the Soil and Water Assessment Tool (SWAT) model, which is designed to assess the effects of land use, climate, and soil conditions on streamflow and water quality. The simulation approach accommodates a wide range of scenarios focused on shifts in cropping systems, tillage, fertilizer management, conservation practices, and/or other land use changes, which could potentially result in improved water quality within the UMRB and in the Gulf of Mexico. An initial calibration and validation was performed to validate the model for the entire UMRB. Streamflow and sediment yield data at Grafton, IL were used for model calibration and validation. Statistical evaluation of the model performance indicated that annual flow and sediment yield simulated by SWAT corresponded very well with the measured values. MonthHydrology; Sediment yield; Simulation framework; Streamflow; SWATClimatology; Hydrology; Mathematical models; Performance; Rivers; Soils; Sediment yield; Simulation framework; Streamflow; SWAT; CatchmentsEnglish

A modeling approach to evaluating the impacts of policy-induced land management practices on non-point source pollution: A case study of the Liuxi River watershed, China2014 Conservation tillage and fertilization based on soil test have been promoted by the Chinese government in recent years. Their impacts on non-point source pollution were simulated using the Soil and Water Assessment Tool (SWAT) for the Liuxi River watershed, the only one local drinking-water-supply river basin of Guangzhou. The model was calibrated through comparing model outputs with observations to ensure reliable hydrologic, crop yield, and water quality simulations. The model results indicated that, 5% of total nitrogen (TN) load and 12% of total phosphorus (TP) load could be reduced at the watershed outlet by implementing the conservation tillage system of "rice parachute transplanting with no-tillage and straw mulching" for paddy rice fields which account for 9% of the watershed area. It is valuable to develop conservation tillage systems suitable for other types of agricultural land in southern China. When modeling the impacts of various fertilization levels derived from recommended fertilizer doses forAgricultural policy; Conservation tillage; Non-point source pollution; Optimal fertilization; SWAT; Watershed modelingChina; Guangdong; Liuxi Basin; Computer simulation; Cultivation; Optimization; Pollution control; Soil conservation; Soil testing; Water quality; Water supply; Watersheds; Agricultural policies; Conservation tillage; Non-point source pollution; Optimal fertilization; SWAT; Watershed modeling; agricultural policy; calibration; crop yield; drinking water; fertilizer application; land management; mulching; nonpoint source pollution; nutrient loss; pollution control; soil fertility; straw; sustainability; tillage; water quality; water supply; watershed; River pollutionEnglish

Development of a station based climate database for SWAT and APEX assessments in the US2017 Water quality simulation models such as the Soil andWater Assessment Tool (SWAT) and Agricultural Policy EXtender (APEX) are widely used in the US. These models require large amounts of spatial and tabular data to simulate the natural world. Accurate and seamless daily climatic data are critical for accurate depiction of the hydrologic cycle, yet these data are among the most difficult to obtain and process. In this paper we describe the development of a national (US) database of preprocessed climate data derived from monitoring stations applicable to USGS 12-digit watersheds. Various sources and processing methods are explored and discussed. A relatively simple method was employed to choose representative stations for each of the 83,000 12-digit watersheds in the continental US. Fully processed climate data resulting from this research were published online to facilitate other SWAT and APEX modeling efforts in the US. © 2017 by the authors.APEX; Climate; SWATUnited States; Agriculture; Water quality; Agricultural policies; APEX; Climate; Hydrologic cycles; Monitoring stations; Processing method; SWAT; Water quality simulation; agricultural policy; assessment method; climate conditions; data processing; data set; database; hydrological cycle; hydrological modeling; model test; monitoring system; soil and water assessment tool; water quality; watershed; weather station; WatershedsEnglish

Improved simulation of edaphic and manure phosphorus loss in SWAT2016 Watershed models such as the Soil Water Assessment Tool (SWAT) and the Agricultural Policy Environmental EXtender (APEX) are widely used to assess the fate and transport of agricultural nutrient management practices on soluble and particulate phosphorus (P) loss in runoff. Soil P-cycling routines used in SWAT2012 revision 586, however, do not simulate the short-term effects of applying a concentrated source of soluble P, such as manure, to the soil surface where it is most vulnerable to runoff. We added a new set of soil P routines to SWAT2012 revision 586 to simulate surface-applied manure at field and subwatershed scales within Mahantango Creek watershed in south-central Pennsylvania. We corroborated the new P routines and standard P routines in two versions of SWAT (conventional SWAT, and a topographically driven variation called TopoSWAT) for a total of four modeling "treatments". All modeling treatments included 5 yr of measured data under fieldspecific, historical management information. Short-term "wasAgriculture; Manure; Pennsylvania; Phosphorus; Soil; Water; Water Movements; Agricultural runoff; Agriculture; Manures; Nutrients; Phosphorus; Soil moisture; Watersheds; phosphorus; surface water; water; Agricultural nutrients; Agricultural policies; Commercial fertilizers; Dairy manure applications; Management information; Particulate phosphorus; Soil water assessment tool; Surface applications; Article; bulk density; crop rotation; edaphic; evapotranspiration; hydraulic conductivity; information system; land use; manure; nutrient management; Pennsylvania; precipitation; prediction; runoff; soil and soil related phenomena; soil and water assessment tool; soil texture; watershed; agriculture; soil; water flow; FertilizersEnglish

Modeling sustainable adaptation strategies toward a climate-smart agriculture in a Mediterranean watershed under projected climate change scenarios2018 Climate change projections for the Mediterranean region are predicting a significant rainfall decrease and an increase of temperatures. The consequences of these changes on food security and natural resources in this region might be very dramatic. Anticipating climate change impacts by improving agricultural systems efficiency is a critical need. Therefore, this study was conducted to assess the vulnerability of water resources and performance of two major rainfed crops (Winter wheat & Sunflower) to climate change impact in R'dom watershed. The study aimed also, to evaluate some adaptation strategies to improve crops water productivities while preserving hydrologic resources. The study site is a typical Mediterranean agro-silvo-pastoral watershed in North-western Morocco, where water resources are facing an increasing demand. Both hydrologic and plants growth modules of Soil and Water Assessment Tool Model (SWAT) have been calibrated and validated over the period 2004 to 2009. SWAT model and downscaled GlobalAdaptation strategy; Climate change; R'dom watershed; SWAT model; TOPSISMorocco; Helianthus; Triticum aestivum; adaptive management; agricultural management; agricultural modeling; agricultural policy; alternative agriculture; climate change; climate effect; crop production; farming system; food security; Mediterranean environment; natural resource; rainfed agriculture; soil and water assessment tool; sowing date; vulnerability; water demand; water resource; water yield; watershedEnglish

An Integrated Water Resources Management Considering Agricultural Demands and the Assessment of Different Scenarios in Hirmand Catchment, Iran2019 Abstract: The lack of water resources as a critical substance and the increase of water demands and also the complexity of water resources management issues are made the integrated water resource management as an essential tool. In this study considering different water demands, planning and policy analysis in the Sistan region, with the water evaluation and planning system (WEAP) and applying the sub-model of irrigation demands of the FAO crop requirements approach is used. Water planning and policies are defined and simulated with 15 scenarios from 2015 to 2030. Based on the results, Implementation of policies such as the increasing of irrigation efficiency in the agricultural consumption had a positive effect on the saving of the water resources and the water scarcity reduces. Also due to the priority of supplying drinking water in all scenarios, no unmet demand is observed in this part of consumption. Moreover when the industrial demand is joined to the consumptions as a stakeholder, the amount of less waHirmand catchment; integrated management; simulation; water resources; WEAP ModelIran; Sistan; assessment method; catchment; irrigation; policy analysis; water demand; water management; water planning; water resourceEnglish

Wheat modeling in Morocco unexpectedly reveals predominance of photosynthesis versus leaf area expansion plant traits2013 This report shows the results of the first multi-year spatially distributed sensitivity analysis carried out on two complex agroecological models. Wheat is the staple food of 1.5 billion people worldwide. Projected trends in wheat global demand reveal risks of food security over the next decades. Systems for large-area crop monitoring and yield forecasting are needed to support agricultural policies, especially in developing countries. Among those crop systems, the most sophisticated ones are based on crop simulation models. Published reports of sensitivity analyses performed on different crop models show that parameters related to leaf area expansion are often considered as the most important. Here we show that, on the contrary, photosynthesis parameters are more relevant under the conditions explored. We carried out the sensitivity analysis on the models WOFOST and CropSyst for wheat simulation in Morocco. Due to the high number of model runs to be performed, a two-step procedure was adopted: The Morris metCrop monitoring; CropSyst; Morris method; Sobol' method; WOFOST; Yield forecastingMorocco; agricultural management; agricultural policy; ecological modeling; heterogeneity; leaf area index; monitoring; numerical model; photosynthesis; sensitivity analysis; temperature effect; wheatEnglish

If agricultural land taxation is so efficient, why is it so rarely used?1991 The land tax enjoys a distinguished pedigree in the theoretical literature on tax efficiency, yet it is rarely used as a serious revenue source in rural areas of developing countries. This article considers three drawbacks of the land tax relative to taxes on exports or marketed output: (1) capitalization effects of the land tax impose a large burden on the current generation, (2) land taxation increases the riskiness of net farmer income, and (3) administration of the land tax entails costly informational requirements. This article demonstrates that only the second and third drawbacks are valid economic arguments against the land tax. Simulations based on an economic model of farm behavior suggest that farmers may still prefer a land tax to an export tax despite the increased uncertainty of their after-tax income. Administrative costs are therefore the best explanation of the weak link between the theoretical and practical aspects of land taxation. © 1991 The International Bank for Reconstruction and Developagricultural policy; agricultural taxation; developing country; economic analysis; farmers' response; land tax; land taxation; revenue collection; rural area; simulation model; taxation administration; taxation system

Biomass crop production on representative Southeastern US farms: Farm profitability, erosion control and the 1985 food security act1991 Erosion control and farm profits are important agricultural policy concerns. Another important policy issue is the development of alternative renewable energy resources. Southeastern US farmers may be able to achieve both a high level of erosion control and an acceptable level of profitability through the production of a biomass energy crop on highly erodible cropland. This paper examines the feasibility of such a production technology in terms of farm profitability, erosion control, and level of government involvement. The micro-Oriented Agricultural Production System (MOAPS) was used in a representative farm approach to model the effects on farm profitability and erosion control of various farm organizations for one representative farm hypothetically located in Major Land Resource Area (MLRA) 133 (southwest Georgia) and two in MLRA 134 (west Tennessee). Four alternative farming systems were modeled for each of the above farms, varying crops grown and government participation levels. Results indicate that eragricultural policy; economic analysis; Energy crop production; erosion; switchgrassUSA, (Southeast); USA, Georgia; USA, Tennessee; Panicum virgatum; Agriculture - Legislation; Biomass - Production; Erosion - Control; agricultural policy; biomass generation; crop production; energy source; erosion control; farm profitability; feasibility analysis; policy implication; production technology; renewable energy; simulation model; agriculture; biomass; conference paper; economics; energy resource; erosion; law; united states; waste management; Biomass Crops; Switchgrass; Agricultural Engineering

FACTORS AFFECTING FERTILIZER ADOPTION IN LESS DEVELOPED COUNTRIES: AN APPLICATION OF MULTIVARIATE LOGISTIC ANALYSIS IN MALAŴI1993 Fertilizer is one of the critical inputs used in improving smallholder food and agricultural productivity in Malaŵi. However, analytical studies to identify factors influencing fertilizer adoption have so far never been conducted in Malaŵi and effects of policy changes relating to fertilizer adoption appear to be assessed subjectively. In this paper, a logit model is employed to identify the main factors influencing fertilizer use in farms surveyed in the Lilongwe Rural Development Project. In descending order, crop, farming system, crop variety, credit access, income from off-farm employment and regular labour are the main factors influencing fertilizer adoption, thus, policies impinging on these variables would be expected to have most effect on the number of fertilizer adopters, especially wholly subsistence and groundnut cash-crop farmers most of whom use no fertilizer at present. Copyright © 1993, Wiley Blackwell. All rights reservedMalawi; Malawi, Lilongwe; agricultural policy; agricultural production; developing country; fertiliser adoption; logit model; modelling approach; technological change

Economics of erosion-control and seed-fertilizer technologies for hillside farming in Honduras1994 With population growth still at very high rates and large-scale commercial farmers and cattle ranchers owning much of the more fertile valley land, small-scale farmers are concentrated on increasingly marginal, steeply sloping hillsides in Central America. The continuing soil erosion and land degradation in these low-input staple crop production hillside farming systems lead many to be pessimistic about increasing the agricultural incomes of these farmers. However, this study shows that the appropriate combination of improved technologies and agricultural policy or alternative production diversification strategies can improve the incomes of small-scale hillside farmers in southern Honduras by over 50%. The technology components considered are stone walls and ditches combined with living tree barriers to prevent erosion of the hillsides, and a package of improved sorghum seed, seed treatment, and modest doses of nitrogenous fertilizer. A whole-farm mathematical programming framework is used to determine the poHonduras; agricultural policy; agricultural practice; crop production; developing country; erosion; erosion control; hill farming; hillside farming; income gains; seed fertiliser; soil conservation; technological change; technological development

Farm-level economic modelling within a river catchment decision support system1995 The diverse distribution of farm categories and objectives found within specific river catchment study areas necessitates a more detailed assessment of individual farm activity than can be provided by a catchment scale economic model. This paper deals with the modelling techniques and the processes of development involved in the construction of a farm-level economic model that can be used within a multi-disciplinary decision support system. Validation procedures show the model to be relatively accurate in estimating historically observed farm activity and also that it may be used with confidence for predicting the likely reactions of farmers to different agricultural policies. © 1995, Taylor & Francis Group, LLC. All rights reserved.

Targeting agri-environmental policy: An analysis relating to the use of Geographical Information Systems1996 Policy-based solutions to diffuse pollutant loading of waters, soil erosion and habitat degradation under the current government agri-environmental programme mostly have geographical targeting as a central element. The success of land-use targeting measures that are aimed to change agricultural land management and designed to benefit environmental conservation and protection depends upon both the availability of thematically mapped data and the modelling procedure applied. This paper considers the application of Geographical Information Systems (GIS)-based spatial models in the conservation of waters from diffuse pollution and the long-term resource protection of soils, habitats and aquifers. The potential of GIS in both targeting and screening procedures is also considered. Copyright © 1996 Elsevier Science Ltd.UK; agricultural policy; environmental policy; GIS; land management; planning technique; pollution control; soil erosion; water quality

Modelling the interaction of economic and socio-behavioural factors in the prediction of farm adjustment1996 This paper describes a methodology for the representation of farm household decision-making under conditions of agricultural and rural policy change. The methodology employs a Geographic Information System (GIS) to integrate a range of spatially referenced data describing the internal and external decision environments of individual farmers, and model the interaction of these variables in conditioning adjustment in response to policy change. The difficulties in identifying and representing the detailed interaction of farm and farmer characteristics with the external environment of the household and business are reviewed. From a policy perspective it is, however, of considerable importance that models which are sensitive to the complexity of the farm decision-making process are developed and evaluated, for their potential contribution in supporting policy and resource allocation decisions is considerable. The methodology described here remains highly generalized, but it represents an advance on previous techniUK; agricultural economics; agricultural policy; decision making; farmhousehold; GIS; methodological approach; methodology; modelling approach; policy change; rural policy

Budgetary and producer welfare effects of revenue insurance1997 The efficiency of redistribution of government-provided revenue insurance programs is compared with the efficiency of the 1990 farm program. The results indicate that revenue insurance would be more efficient because it would provide subsidies when and only when revenue is low and marginal utility is high, and it works on the component of the objective function (revenue) that is of greatest relevance to producers. Simulation results indicate that a revenue insurance scheme that guarantees 75% of expected revenue to risk-averse producers could provide approximately the same level of benefits as the 1990 program, at as little as one-fourth the cost.Deficiency payments; Government costs; Producer welfare; Revenue insuranceUSA; agricultural policy; agricultural subsidy; deficiency payment; insurance system; welfare impact

Flexible public policy: The case of the United States wheat sector1997 This paper tests the proposition that flexible policy rules that tie program instrument settings to changes in market conditions can improve economic welfare compared to the prevailing practice in the United States of setting agricultural policy instruments at fixed levels once every 4 years. Flexible policy rules are obtained for the U.S. wheat sector using stochastic control methods. A constraint structure representing producer and consumer behavior and a policy criterion function representing society's weighting of various groups are estimated. It is shown that the flexible policy rules developed in this paper outperform historic policy instrument settings across a wide spectrum of economic conditions. © Society for Policy Modeling, 1997.

Modelling of nitrate leaching from arable land into unsaturated soil and chalk. 1. Development of a management model for applications of sewage sludge and fertilizer1997 A mathematical model has been produced to examine the impact of sewage sludge and fertilizer application to arable land and the effect of different crop regimes on the amount of nitrate leached to chalk groundwater. Previous work on nitrate leaching has concentrated on either a soil science or a hydrogeological approach with little overlap between the two. This study considered both fields to obtain an overall picture of the nitrate leaching process. IMPACT is a layered deterministic N-leaching model which predicts the nitrogen loads entering groundwater daily from arable land, and can be used as a management tool in development of sludge application and agricultural policy. The mode relates nitrogen species movement resulting from the application on of sewage sludge and fertilizer to differing vegetation-soil-hydrogeological conditions. Field data collected at three sites on the unconfined chalk aquifer of East Anglia, England over a two and a half year period was used to produce an initial conceptual mode aArable land; Chalk aquifer; Fertilizer applications; Mathematical model; Nitrate leaching; Sewage sludgeUk, England, (East); leaching; mathematical modeling; nitrate; pollutant transport; soil; Aquifers; Computer simulation; Fertilizers; Groundwater; Hydrology; Leaching; Mathematical models; Sewage sludge; Soils; Arable land; Chalk aquifer; Hydrogeology; Nitrate leaching; Unsaturated soil; agricultural emissions; agricultural land; chalk; fertilizer; leaching; methodology; modelling approach; nitrate; nitrates; sewage sludge; unsaturated soil; vadose zone; waste management; wastewater; Nitrates

Evaluating spatial and temporal variability in soil erosion risk - Rainfall erosivity and soil loss ratios in Andalusia, Spain1999 Erosion modeling techniques provide a framework for the evaluation of agricultural impacts on soil and water resources. Agricultural policies or economic incentives generally induce land use changes or even agricultural crop rotation changes. This results in a different erosional behavior of cultivated soil. Besides economic benefits, the sustainability of the agricultural practices with regard to soil and water resources has tO be evaluated for specific local or regional conditions. This paper analyzes the spatial and temporal variability in soil erosion risks in a changing Mediterranean agro-ecological situation. At first the spatio-temporal variability of rainfall erosivity is analyzed. The depth and erosivity of design storms are determined for different return periods. Then, the temporal variability of soil loss ratios (SLR) due to different agricultural crop rotations are evaluated on watershed scale using the revised universal soil loss equation (RUSLE). The 211 km2 Guadalteba river basin and study areRainfall erosivity; Soil erosion modeling; Soil loss ratio; Spain; Temporal variabilitySpain; rainfall; soil erosion

Modelling farm diversification in regions using expert and decision support systems1999 The building of expert systems (ES) and decision support systems (DSS) has become a recent feature of many academic disciplines, but few examples can be found in human geography research. This paper draws attention to the potential of ES and DSS by reporting research on modelling farm diversification in the northern Pennines of England for four agricultural policy 'scenarios'. The results of similar modelling in four other 'lagging' regions of the European Union (in Ireland, Scotland, France and Greece) are discussed. The research shows the opportunities that diversification can bring to farm businesses, including raised farm incomes and increased farm employment. But much depends on the willingness and ability of farmers to modify traditional farming systems, undertake the borrowing of capital and occupy more farmland.Europe; agricultural diversification; agricultural policy; farming system

Terrain mapping unit-based approach for sustainable agricultural development in India - An example from plains ecosystem at semi-arid interface1999 Green Revolution' was adopted as National Agricultural Policy by the Government of India to meet the requirements for food grain self-sufficiency. Improved seeds, fertilizers and irrigation were provided as science and technology (S and T) inputs to the soil resource base of the country. Land use changes in order to increase the area of land under cultivation have resulted in sectoral imbalances. The introduction of irrigation, fertilizers and new seed varieties using the district as a unit of agricultural input and management, without consideration of moisture and pedogenetic requirements at the micro-level, have resulted in ecological imbalances and environmental degradation in some parts of the district. Intensive irrigation has resulted in water mining in some blocks, and over a period of years the upper aquifer has been lost and in parts of the Aligarh district water-logging and salinity development has taken place. This paper presents the concept of spatial information systems for sustainable agriculturMultiple data base approach; Plain ecosystem; Semi-arid region; Soil-irrigation-fertilizer-seed subsystems; Sustainable agriculture; Terrain mapping unitsIndia; green revolution; mapping; methodology; semiarid region; sustainable agriculture

Land use, agronomic management and water quality in a small Northern Italian watershed2001 European union (EU) agricultural policy has induced significant changes in crop rotations, especially in marginal areas. The evaluation of the impact on water quality induced by this new agronomic framework is presented in this paper. The discharge, the sediment content and the concentrations of herbicides and nitrates in the Centonara creek, draining a hilly watershed near Bologna, were measured from October 1994 to September 1996. A geographic information system (GIS) and the crop simulation model CropSyst were used to characterize the relationships between cropping systems, land use, pedological and morphological properties of the watershed as well as nitrate losses. Hydrological results showed that the Centonara creek discharge was characterized by low base flows and by fast increments during flooding. Herbicide concentrations were above the EU 0.1 μg 1-1 limit on several occasions, whereas nitrate concentrations were always below the 50 mg 1-1 limit established by EU for drinking waters. It was estimatedCrop simulation model; GIS; Land use; Northern Italy; Water quality; WatershedItaly; agricultural management; discharge; land use; sediment yield; water quality

Modelling farmer entry into the Environmentally Sensitive Area schemes in Scotland2001 The probability and rate of farmer entry into the Environmentally Sensitive Area (ESA) scheme were investigated by multinomial logit and duration analysis respectively. Models were based on a survey of 490 farmers sampled from across all ten ESAs in Scotland. The results indicated a number of generic factors as important in explaining the entry decision. Non-entrants were less aware of and less informed about the scheme than entrants. The probability of entry was increased where the scheme prescription fitted the farm situation and the costs of compliance were low. The duration analysis suggested several factors accelerating scheme entry: an interest in conservation, more adequate information and more extensive systems.Scotland; United Kingdom; agricultural policy; agricultural practice; Environmentally Sensitive Area; farmers knowledge

An assessment of the potential impact of climate change on grass yield in Ireland over the next 100 years2002 The impact of climate change on grassland agriculture may affect yield, livestock numbers, winter housing, slurry storage and land spreading, and the production system. The potential change in grass yield in Ireland due to climate change was estimated using simulation modelling. The estimation took account of the spatial variation of soil and climate. The approach adopted was to: (i) use statistically downscaled climate data derived from the Hadley HADCM3 climate model; (ii) simulate daily weather for 30 separate years from monthly climate data (baseline, 2055 and 2075) using a stochastic weather generator; (iii) simulate 30 years of grass yields for each climate period using the Johnstown Castle Grass Model; (iv) summarize the 30 yield predictions for each climate period as a mean response to climate; and (v) quantify the change in yield as a result of climate change. Grass yield was predicted to decrease in the east of the country due to summer drought stress. In the west grass yield was predicted to increaClimate change; Grass yield; Johnstown Castle Grass ModelPoaceae

A dynamic model to analyse the bio-technical and socio-economic interactions in dairy farming systems on the Réunion Island2004 This paper presents a framework that permits an integrated analysis of a complex livestock system in which biophysical, technical, socio-economic and policy components intervene. The main aims were to analyse the investment decisions and management strategy in the livestock system, and to simulate its future evolution under exogenous shocks (agricultural policies, technical opportunity). A multidisciplinary approach was used, based on a dynamic linear programming model that integrates technical and socio-economic constraints, policy making, technology choice, opportunities and farmer's objectives. This approach postulates that farmers make their decisions according to knowledge of the relation between production factors, the amount of output obtained and the level of unit costs of each production activity and future market prices. A technical matrix, containing a collection of relevant technical coefficients that describe the production functions (input-output coefficients), was built on the basis of observatBio-technical and socio-economic interactions; Dairy farming system; Dynamic mathematical programming; Farm type model; Interdisciplinary research; Réunion Island

Identification of public objectives related to agricultural sector support2004 The Common Agricultural Policy (CAP) is a widely debated policy in terms of both its budget and its instruments. In order to serve the citizens of Europe properly, CAP requires optimal identification of the public objectives desired. This paper aims to analyse the relative weights that citizens assign to the various potential objectives of the CAP and to show how these can be used to improve the selection of policy instruments. As a means of identifying social preferences we used the Analytical Hierarchy Process (AHP) technique on a population sample in Castilla y León (Spain). Results show how the current policy decision process lacks mechanisms capable of identifying social preferences and thus leading to the choice of sub-optimal policies. © 2004 Society for Policy Modeling. Published by Elsevier Inc. All rights reserved.AHP; Castilla y León; Common Agricultural Policy; Objectives; Social preferences

Application of SWAT and APEX models using SWAPP (SWAT/APEX Program) for upper North Bosque River Watershed in Texas2005 In response to the Clean Water Act in early 1970s, the Agricultural Research Service (ARS) branch of United States Department of Agriculture (USDA) initiated the development of several processed-based nonpoint source models. These models are used to assess and evaluate various BMPs (best management practices) at field (using Agricultural Policy/Environmental eXtender, APEX) and watershed (using Soil Water Assessment Tool, SWAT) levels. However, these models are capable of simulating a limited number of scenarios individually. For example, APEX is capable of simulating scenarios such as multi-cropping, filter strips, and farm-level animal production systems, which are difficult to simulate by SWAT program. Therefore, in this study the SWAPP (SWAT/APEX Programs) program was developed to facilitate the simultaneous use of these two models. The SWAT (version 2000) and APEX (version 2110) models are applied using the SWAPP program to the upper North Bosque River (UNBR) watershed located in central Texas. Flow and APEX; GIS; Modeling; Nutrient; Sediment; SWAT; Water qualityAgriculture; Farm Crops; Mathematical Models; Nutrients; Rivers; Sediments; Soil; Water Sheds; Agriculture; Computer simulation; Crops; Geographic information systems; Mathematical models; Rivers; Sediments; Soils; Animal production systems; APEX; Modeling; SWAT; Watersheds

Modelling conventional and organic farming: A literature review2005 Literature shows a significant development of organic farming in Europe but with considerable differences between countries. These depend on general agricultural policy (the set of regulations and laws), specific policy incentives, and also on differences in consumer behaviour. This paper reviews scientific literature on the evaluation of the technical, economic and environmental aspects of conversion from conventional towards organic production. The methods and results of empirical and normative modelling studies at the farm level, with special regard to farm management and policy, are analysed. Empirical modelling studies show the importance of incentives and agricultural policy, and the usefulness of integrated modelling for determining the effects of different policies on farm management. Normative modelling shows the effects of new policy instruments and technology, and allows the high level of detail needed for what-if analysis. Normative models of conversion to organic farming confirm the importance ofConversion; Empirical modelling; Environment; Farm modelling; Normative modelling; Policy; TransitionEurasia; Europe; agricultural development; agricultural policy; consumption behavior; farming system; modeling

Cost-effective nitrogen leaching reduction as influenced by linkages between farm-level decisions2005 This article focuses on how the linkages between various farm-level decisions affect the choice of measures to reduce nitrogen leaching from crop production. A mathematical programming model is developed. The model considers not only management decisions that affect nitrogen leaching directly, but also other decision variables such as scheduling of field operations and machinery investments. A simplified analysis that ignores the latter management decisions, and the linkages between the various decisions, may result in abatement policies that are not cost-effective because the policies will have other effects than expected. As an example, the empirical results show that subsidies to catch crops and spring ploughing may contribute to increased nitrogen load, quite contrary to the purpose of these subsidies. Further, it is noted that the characteristics of the production system make it costly to change land use, tillage practices, or fertilizer use drastically. Instead, cost-effective nitrogen abatement includeCost effectiveness; Farm management; Mathematical programming; Nitrogen leaching; Nonpoint pollution; Policy analysisagricultural land; agricultural policy; crop production; fertilizer application; land use change; leaching; management practice; mathematical analysis; nitrogen; tillage

The sustainability of irrigated agricultural systems under the Water Framework Directive: First results2005 The paper reports the first results of the Project WADI (Sustainability of European Irrigated Agriculture under Water Directive and Agenda 2000), funded under the 5th Framework Programme of the European Union (EU). The objective of the project is to evaluate the economic, social and environmental sustainability of European irrigated farming under different scenarios concerning water policy and the Common Agricultural Policy. The methodology relies on scenario analysis combined with farm level mathematical programming models. Two pilot case studies are presented for Italy: cereal farming and fruit farming. According to the first results, the impact of the directive, up to reasonable prices, may be summed up in a minor reduction of water use associated with a sharp decrease of farm income and a significant reduction of employment. Nevertheless, different farming systems may react in very different ways. More detailed local analyses are needed in order to support the design of effective and efficient policies atCommon Agricultural Policy; Irrigation; Mathematical programming; Scenarios; Water Framework DirectiveEconomic and social effects; Employment; Environmental impact; Irrigation; Project management; Sustainable development; Farming systems; Irrigated agricultural systems; Water use; agricultural application; irrigation; policy making; sustainability; water management; water planning; Agriculture

Environmental assessment tools for multi-scale land resources information systems: A case study of Rwanda2006 Sustainable land use planning involves both policy- and farmer-oriented agricultural land use strategies. In this paper, a spatially and temporally explicit multi-scale decision support system that reveals the biophysical indicators affecting land use choices of these different stakeholders, is explained and demonstrated. It comprises three different environmental assessment tools, designed to run with data supplied by traditional soil surveys and organised into a land resources information system. A qualitative land suitability classification procedure is adapted to translate the large-scale biophysical data supplied by a reconnaissance soil survey, into five suitability classes. At local scale, the productivity of the soil units identified during the semi-detailed soil survey is estimated using a three-level hierarchical crop productivity estimator, simulating the potential, water-limited and land production potential. At the smallest spatial and temporal resolution, a daily water balance approach is linkedCrop growth modelling; Crop productivity estimator; Intensification; Land resources information systems; Land suitability classification; Regionalisation; RwandaAfrica; Central Africa; Rwanda; Sub-Saharan Africa; crop production; decision support system; growth modeling; land use planning; sustainable development

Multi-criteria policy scenario analysis for public regulation of irrigated agriculture2006 This paper presents a methodological approach to the analysis of various combinations of agricultural policy and irrigation water-pricing alternatives. Policy scenarios are simulated by means of multi-criteria mathematical programming models capable of simulating the behaviour of farmers. Multi-Attribute Utility Theory (MAUT) has been chosen as the methodological framework for model-building at farm level. Modelling representative farms in this way enables differential impacts of scenarios considered to be simulated and, through a process of aggregation, global results at basin level to be obtained. Results obtained from the simulation models are not only related to farmers' decision variables (crop mixes). A set of relevant economic, social and environmental attributes related to public criteria can also be obtained as a way of measuring the efficiency of the suggested policy scenarios. This methodology has been applied to the analysis of irrigated agriculture in the Douro Basin in Spain. The results show thCAP; Irrigated agriculture; Multiple-criteria modelling; Scenario analysis; Water policyDuero Basin; Eurasia; Europe; Iberian Peninsula; Southern Europe; agricultural policy; irrigation system; mathematical analysis; multicriteria analysis; policy analysis; simulation

Importance of soil organic matter fractions in soil-landscape and regional assessments of pesticide sorption and leaching in soil2006 Agricultural policy frameworks aim to develop scientifically sound measures that can be used to assess the environmental performance and risks associated with agricultural systems. As part of this assessment, pesticide leaching models are applied at large scales to assess the risk of pesticide groundwater contamination across soil series, agricultural fields, watersheds, or regions. Measurements of pesticide sorption by soil are among the most sensitive input parameters in pesticide leaching models. Soil organic matter (SOM) is the single most important soil constituent influencing pesticide sorption in soils. The interaction of pesticides with SOM is often studied in the laboratory using batch-equilibrium experiments in combination with techniques that quantify chemical and structural characteristics of SOM. This paper reviews these laboratory studies and discusses their importance to the development of agricultural policy frameworks. This review paper was written as part of a symposium on "Meaningful pools Agriculture; Biocides; Leaching; Mathematical Models; Pollution; Soil; Sorption; Agriculture; Leaching; Mathematical models; Pesticides; Soil pollution; Soil pollution control; Sorption; Agriculture; Leaching; Mathematical models; Pesticides; Soil pollution; Sorption; farming system; groundwater pollution; leaching; pesticide; soil organic matter; Agricultural fields; Agricultural policies; Pesticide Leaching models; Soil organic matter (SOM); Soil pollution control

Live fences and landscape connectivity in a neotropical agricultural landscape2006 Live fences are common elements in neotropical agricultural landscapes and could play important roles in the conservation of biodiversity by enhancing landscape connectivity, however, little is known about their abundance and spatial arrangement. The objectives of this study were to characterize the abundance and spatial patterns of live fences in a fragmented landscape dominated by pastures in Río Frío, Costa Rica, to determine their contribution to landscape structure and connectivity and to examine their role as tools for landscape conservation planning. Live fences accounted for 45.4% of all fences in the landscape and occurred with a mean density of 50.5 linear meters per hectare. Although live fences covered only a small total area of the landscape (<2%), they had an important effect on landscape structure and connectivity, increasing total tree cover, dividing pastures into smaller areas, creating rectilinear networks that cross the landscape and providing direct physical connections to forest patches.Agroecosystems; Cattle production systems; Costa Rica; Fragmented landscapes; Landscape structure; Linear elementsCentral America; Costa Rica; Frio River; Bos taurus; abundance; agricultural land; agricultural policy; biodiversity; connectivity; conservation management; forest ecosystem; habitat fragmentation; landscape structure; Neotropical region; pasture; simulation; spatial variation

Spatial patterns of land degradation and their impacts on the water balance of rainfed treecrops: A case study in South East Spain2006 Rainfed permanent crops such as almonds, olives and vines cover important areas in the drier parts of the Mediterranean. The acreage of almonds has expanded rapidly into marginal soils of the hillslopes of southeast Spain. This expansion starting in the 1970s was reinforced by the subsidies under the EU Common Agricultural Policy since the late 1980s. Trees are widely spaced and the soil in between is kept bare to reduce competition with weeds for the scarce rainfall. Hence, the large areas of bare soil are vulnerable to water erosion. However, recently it has been demonstrated that soil redistribution by tillage can be an even more important cause of degradation. This paper investigates the systematic variation in soil properties as a result of soil redistribution by tillage of a small catchment (21 ha in Murcia Region, southeast Spain) converted to almond groves in the late 1970s. Furthermore, the impacts of the spatial variation in soil properties on the water balance of the almond cropping system are evalRainfed tree crops; Soil redistribution; Southeast Spain; Spatial variation in soil properties; Tillage; Water balanceAgriculture; Erosion; Farm Crops; Forestry; Soil; Spain; Eurasia; Europe; Mediterranean Coast [Spain]; Murcia [Spain]; Southern Europe; Spain; Oleaceae; Prunus dulcis; Agriculture; Crops; Erosion; Forestry; Mathematical models; land degradation; plowing; rainfall; rainfed agriculture; root system; sedimentation; soil degradation; spatial variation; tillage; tree planting; water budget; water erosion; weed control; Rainfed tree crops; Soil redistribution; Spatial variation in soil properties; Tillage; Water balance; Soil surveys

Application of SWAT and APEX using the SWAPP (SWAT-APEX) program for the upper North Bosque River watershed in Texas2007 Environmental models are used to assess and evaluate various best management practices (BMPs) at field (e.g., Agricultural Policy/Environmental extender, APEX) and watershed (e.g., Soil and Water Assessment Tool, SWAT) levels. However, models such as SWAT and APEX are only capable of simulating, mechanistically, a limited number of BMP scenarios individually. Therefore, this study was conducted to: (1) develop an automated program referred to as SWAPP to convert SWAT files to and from APEX format and simulate SWAT and APEX simultaneously, and (2) to evaluate this program using measured data from the upper North Bosque River watershed in central Texas. In this study, SWAT (version 2000) and APEX (version 2110) were utilized within SWAPP. Simulations from SWAT alone (SWAT-A) and the combined SWAT and APEX models in SWAPP were compared with the historical measured data collected in the upper North Bosque River (UNBR) watershed. In the first phase of this study, SWAT-A was applied to simulate all land uses in theAPEX; GIS; Modeling; Nutrient; Sediment; SWAT; Water qualityBosque River; North America; Texas; United States; Crops; Environmental impact; Geographic information systems; Mathematical models; Nutrients; Rivers; Sediments; Water quality; APEX; Modeling; SWAT; best management practice; GIS; model; nutrient; sediment; water quality; watershed; Watersheds

Farm-based modelling of the EU sugar reform: Impact on Belgian sugar beet suppliers2007 A mathematical programming model, calibrated on individual farm data, is used to analyse the reform of the common market organisation (CMO) in the sugar sector of the European Union. The model includes a precautionary farm supply function for out-of-quota sugar beet that is estimated as part of a simultaneous system of first-order conditions. Simulation results from a sample of Belgian sugar beet farms show that the sugar CMO reform induces different supply and income effects across farms depending on their share of out-of-quota sugar beet relative to their total beet supply and their quota rent. A further cut in the minimum price of sugar beet initiates structural change in the farm sector. © Oxford University Press and Foundation for the European Review of Agricultural Economics 2007; all rights reserved.Common agricultural policy; European union; Farm model; Positive mathematical programming; Sugar reformBeta vulgaris subsp. vulgaris



Modelling the effects of alternative CAP policies for the Spanish high-nature value cereal-steppe farming systems2007 The latest reform of the European Common Agricultural Policy (CAP) raised concerns regarding the future of low-productivity farming systems, which are often those most worthy of environmental conservation. In Spain, the conservation of the cereal-steppe avifauna, a community of European importance, relies on the continuity of low-intensity cereal systems and traditional cultivation patterns. In this interdisciplinary study we compare the effects of alternative support mechanisms on the economic output of representative farm types in one of the most remarkable cereal-steppe systems in Spain. Our results show a significant reduction of gross profit margins under the new CAP mechanisms in comparison to the previous support system and a derived risk of activity cessation. Consequent foreseeable changes in the activity patterns, such as farming abandonment or concentration of land by remaining farmers and intensification, would imply a deterioration of the current habitat structure for birds. We then consider the Agri-environmental schemes; CAP reform; Cereal systems; Spain; Steppe birdsEurasia; Europe; Southern Europe; Spain; Aves; agri-environmental policy; avifauna; cereal; Common Agricultural Policy; farming system; habitat conservation; modeling; policy analysis; steppe; traditional agriculture

A spreadsheet model for developing field indicators and grazing management tools to meet environmental and production targets for dairy farms2007 Changes in livestock farm structure, such as increasing land area per animal, as well as developments in national and European agricultural policies may lead to changes in grazing and fertilizer management practices for environmental or economic reasons. To facilitate choices and the learning of new practices at the farm level, such as the amount of land to allocate for grazing or of fertilizer to apply, we propose to combine a simplified grass growth and N model with two sward indicators. One assesses the sward nitrogen status to evaluate animal excreted N; the other assesses the standing herbage mass to characterize the grazing management. Following a description of the model (first part), we use it as a research tool for highlighting grazing management (second part). First we analyze how stocking rate, N excreted, grazing and N use efficiency varied according to management (i.e., the time between two grazing events), sward (N status, leaf lifespan) and weather characteristics. Next we use it for determininDecision-making; Grazing; Indicator; Modeling; Nitrogen; Risk; WeatherAnimalia; nitrogen; dairy farming; decision making; environmental management; farm; grazing management; model; nitrogen; spreadsheet; agricultural worker; article; dairy industry; decision support system; environmental management; environmental monitoring; environmental planning; environmental protection; fertilizer application; grazing management; herbage; land use; livestock; policy; resource allocation; risk management; statistical model; weather

Geometric accuracy assessment of the orthorectification process from very high resolution satellite imagery for Common Agricultural Policy purposes2008 This study has, as its main aim, the assessment of different sensor models to achieve the best geometric accuracy in orthorectified imagery products obtained from IKONOS Geo Ortho Kit and QuickBird basic imagery. The final orthoimages are compared, both geometrically and visually, with the panchromatic orthophotos based on a photogrammetric flight with an approximate scale of 1: 20 000, which are now used for the European Union Common Agricultural Policy in Andalusia (Spain). Two-dimensional root mean square (RMS2d) errors in independent check points are used as accuracy indicators. The ancillary data were generated by high accuracy methods: (1) check and ground control points (GCPs) were measured with a differential global positioning system and (2) an accurate digital elevation model was used for image orthorectification. Two sensor models were used to correct the satellite data: (1) a three-dimensional (3D) rational function refined by the user with zero- (RPC0) or first-(RPC1) order polynomial adjustment Andalucia; Eurasia; Europe; Southern Europe; Spain; Agriculture; Rational functions; Rock mechanics; Common agricultural policy; Differential global positioning systems; Digital elevation model; Image ortho-rectification; Independent check points; Ortho-rectification process; Threedimensional (3-d); Very high resolution satellite imagery; accuracy assessment; assessment method; digital elevation model; error analysis; GPS; IKONOS; image resolution; photogrammetry; satellite data; satellite imagery; two-dimensional modeling; Satellite imagery

Sustainable use of pesticides: An innovative experience in Lombardy Region, Italy2008 Pesticide contamination may affect the quality of different environmental compartments as soil, water and air and, consequently, may pose a risk to human beings and ecosystems. The current environmental and agricultural policies of the European Union are aimed at the development of sustainable agriculture production. Therefore, decision makers need innovative instruments to plan pesticide use, while farmers need directions to fight pests in a sustainable way in order to maintain reasonable cost-benefit balances for the farm. A decision support system called SuSAP Network - Supplying Sustainable Agriculture Production - has been developed for an intensive agricultural area of North Italy (Lombardy Region) to promote the sustainable use of pesticides at farm scale. SuSAP Network is a web based software which integrates existing environmental data from different sources to calculate the environmental risk of pesticides, an innovative web service for managing model simulations and a WebGis which displays geographDecision support system; Pesticide; Risk indicator; Web servicesAgriculture; Artificial intelligence; Computer simulation; Decision making; Decision support systems; Environmental impact; Information technology; Pesticides; Web services; Websites; Agricultural areas; Agricultural policies; AS-soils; Decision makers; Environmental compartment; Environmental data; Environmental risks; European union; Farm scale; Geographic data; Human being; Model simulation; Risk indicator; Sustainable agriculture; Sustainable use; Web-based softwares; Web-GIS; Sustainable development

Spatial and temporal variations in soil erosion and deposition due to land-levelling in a semi-arid area of Basilicata (Southern Italy)2008 This paper examines the changes from 1955 to 2002 in soil erosion and deposition due to changes in land-use patterns in the semi-arid territory of Craco, which is characterized by landsliding and badland erosion. The area underwent continuous degradation during the last century due not only to its lithological vulnerability but also to the anthropic pressure favoured by the introduction of Common Agricultural Policy (CAP) measures, which has led to the reclamation of scrub lands and badlands for durum wheat cultivation. Our analysis integrates the Unit Stream Power Erosion Deposition (USPED) model with a geographic information system (GIS) to quantify erosion risk and predict deposition patterns. Soil data, land use inventory, digital elevation data and climatic atlases were used as resource data sets to generate USPED factor values. The obtained results correlate well with field measured erosion data by other researchers. In the investigated 47 years, stable areas decreased by about 280 ha (3.8% of the totalErosion modelling; Land use change; Soil erosion risk; Southern Italy; USPEDBasilicata; Eurasia; Europe; Italy; Southern Europe; Erosion; Geographic information systems; Geomorphology; Land reclamation; Land use; Landslides; Lithology; Risk analysis; Triticum turgidum subsp. durum; Geographic information systems; Geomorphology; Land reclamation; Land use; Landslides; Lithology; Risk analysis; badlands; deposition; digital elevation model; erosion rate; GIS; human activity; land reclamation; land use change; landslide; leveling; semiarid region; soil erosion; temporal variation; Digital elevation; Land-levelling; Erosion

A site-related suitability analysis for the production of biomass as a contribution to sustainable regional land-use2008 The use of renewable energy in Europe offers the possibility of reducing greenhouse gas emissions, and contributes to energy security and independence. With the reform of the Common Agricultural Policy (CAP) and a variety of recently introduced national directives supporting renewable energy sources in the European Union, the economic attractiveness of bioenergy production has distinctly increased. This article combines an economic evaluation of biomass production with site-related natural conditions of the Havelland region, situated in the north-east area of Germany. Two methods for evaluating site-specific potential biomass yields were compared. For three example biomass crops, evaluations of yield estimations at agricultural lots for site-optimized suitability (SOS) and conventional suitability (CS) were carried out. Both modelling approaches were compared. The results of the GIS modelling indicate that the financial support for increasing the use of renewable energy with the German feed-in system, called Biomass; Common Agricultural Policy (CAP); Erneuerbares- Energien-Gesetz (EEG); GIS-modellingBiomass; Conservation of Energy Resources; Costs and Cost Analysis; Crops, Agricultural; Energy-Generating Resources; European Union; Geographic Information Systems; Germany; Models, Theoretical; Brandenburg; Central Europe; Eurasia; Europe; Germany; Havelland; Ecosystems; Gas emissions; Greenhouse gases; Land use; Sustainable development; Bioenergy; Common Agricultural Policy (CAP); Erneuerbares- Energien-Gesetz (EEG); Greenhouse gas emissions; agricultural policy; biomass allocation; economic analysis; energy policy; European Union; GIS; greenhouse gas; land use; modeling; renewable resource; sustainability; agricultural management; article; biomass; economic aspect; energy; financial management; Germany; land use; policy; Biomass

Use of CEEOT-SWAPP modeling system for targeting and evaluating environmental pollutants2008 Field-scale and watershed-scale environmental models are only capable of simulating mechanistically a limited number of practices individually. Furthermore, there is need for a mechanism to simulate environmental and economic models within a unified interface program in order to determine cost-effective practices. This study was conducted to develop an automated program, SWAPP (Soil and Water Assessment Tool (SWAT)-Agricultural Policy/Environmental eXtender (APEX) Interface Program), to convert SWAT files to-and-from APEX format and simulate SWAT and APEX simultaneously; integrate SWAPP and an economic model (Farm-level Economic Model; FEM); and evaluate the resulting program (Comprehensive Economic and Environmental Optimization Tool-SWAPP; CEEOT-SWAPP) using measured data. Study results indicated that CEEOT-SWAPP improved model results while also providing an opportunity to convert SWAT files to APEX format, simulate more complex or detailed practices, such as multicropping or filter strips through combinedApex; FEM; GIS; Modeling; Nutrient; Sediment; SWAT; Water qualityFinite element method; Geographic information systems; Geologic models; Landforms; Mathematical models; Nutrients; Sedimentology; Water pollution; Water quality; Watersheds; Apex; FEM; GIS; Modeling; SWAT; Hydraulic models

Simulating multiple pest damage in varying winter wheat production situations2008 The production situation-injury profile paradigm can be used as a framework to assess the harmfulness of multiple-pest complexes in a changing agriculture. A mechanistic simulation model for wheat, WHEATPEST, was developed to incorporate drivers of (i) variable production situations and (ii) their related injury profiles. The model simulates the harmful effects of pathogens, pests, and weeds in a simple, open, generic manner. Simulation drivers were derived from published reports, in particular through a meta-analysis of highly detailed farmers' field surveys in the United Kingdom and the Netherlands. Preliminary analysis of the model's performances indicates that WHEATPEST conforms with available published reports in a range of production situations and injury profiles. While improvement on some components of the model are discussed, this work points at the need for the collection of cross-disciplinary, reasonably accurate, and standardised data at a system's level, and at the usefulness of modelling tools fAphids; Blumeria graminis; Brown rust; BYDV; Eyespot; Fusarium avenaceum; Fusarium culmorum; Fusarium graminearum; Fusarium head blight; Fusarium poae; Fusarium stem rot; Gaeumannomyces graminis var. tritici; Injury-profile; Microdochium nivale; Mycosphaerella graminicola; Oculimacula acuformis; Oculimacula yallundae; Pest-management; Policy; Powdery mildew; Production-situation; Puccinia striiformis; Puccinia triticina; Rhizoctonia cerealis; Septoria nodorum; Septoria tritici; Sharp eyespot; Simulation; Stagonospora nodorum; Strategic-decision; Take-all; Triticum aestivum; Wheat; Yellow rust; Yield-lossBenelux; Eurasia; Europe; Netherlands; United Kingdom; Western Europe; Aphididae; Barley yellow dwarf virus; Blumeria graminis; Ceratobasidium cereale; Erysiphales; Fusarium; Fusarium culmorum; Fusarium poae; Gaeumannomyces graminis var. tritici; Gibberella avenacea; Gibberella zeae; Hyphomycetes; Microdochium nivale; Mycosphaerella graminicola; Oculimacula acuformis; Oculimacula yallundae; Phaeosphaeria nodorum; Puccinia striiformis; Puccinia triticina; Triticum aestivum; Computer simulation; Pathogens; Productivity; agricultural policy; aphid; crop production; crop yield; field survey; fungal disease; injury; meta-analysis; pathogen; pest control; pest damage; weed; wheat; Farmers; Metaanalysis; Standardised data; Crops

Evaluating cultivars in unbalanced on-farm participatory trials2008 Data from on-farm participatory varietal trials are often highly unbalanced. Using statistically robust techniques we showed that such data are amenable to sophisticated analyses. Data from 38 varieties of wheat tested in 44 mother trials (all test varieties compared) and 663 baby trials (single entries compared with local checks) over 6 years in Lunawada, Gujarat, India, were analysed. Two combined analyses for grain yield were performed by using either a fixed effects model within general linear modelling (GLM) or a mixed effects model using the restricted maximum likelihood (REML) procedure. Both analyses made substantial adjustments over the raw means and the estimated mean values from the two analyses for the fixed set of tested varieties were highly correlated (R2 = 0.89) as were the t-value that compared test cultivars with the check variety (R2 = 0.96). The GLM detected 15 varieties and REML detected 12 varieties that were significantly superior to the check cultivar with 11 varieties in common. Both GLM; Logistic regression; On-farm trials; Participatory varietal selection; REML; Statistical analysis; Unbalanced trials; WheatAsia; Eurasia; Gujarat; India; South Asia; Triticum aestivum; Computer simulation; Data reduction; Error analysis; Grain (agricultural product); Maximum likelihood; Statistical methods; agricultural policy; comparative study; crop yield; cultivar; cultivation; detection method; maximum likelihood analysis; wheat; Logistic regression; On-farm trials; Participatory varietal selection; Unbalanced trials; Agriculture

Management trends and responses to water scarcity in an irrigation scheme of Southern Spain2008 Improvement of irrigation management in areas subjected to periods of water scarcity requires good knowledge of system performance over long time periods. We have conducted a study aimed at characterizing the behaviour of an irrigated area encompassing over 7000 ha in Southern Spain, since its inception in 1991. Detailed cropping pattern and plot water use records allowed the assessment of irrigation scheme performance using a simulation model that computed maximum irrigation requirements for every plot during the first 15 years of system operations. The ratio of irrigation water used to maximum irrigation requirements (Annual Relative Irrigation Supply, ARIS) was well below 1 and oscillated around 0.6 in the 12 years that there were no water supply restrictions in the district. The ARIS values varied among crops, however, from values between 0.2 and 0.3 for sunflower and wheat, to values approaching 1 for cotton and sugar beet. Farmer interviews revealed some of the causes for the low irrigation water usage Farmer behaviour; Irrigation management; Simulation model; Water productivity; Water scarcityEurasia; Europe; Southern Europe; Spain; Computer simulation; Crops; Irrigation; Mathematical models; Water management; Water supply; Beta vulgaris subsp. vulgaris; Gossypium hirsutum; Helianthus; Triticum aestivum; Computer simulation; Crops; Mathematical models; Water management; Water supply; agricultural policy; crop yield; environmental response; European Union; irrigation system; management practice; simulation; subsidy system; water supply; water use; wheat; Farmer behavior; Irrigation management; Simulation model; Water productivity; Water scarcity; Irrigation

Assessing economic effects: Co-existence of genetically modified maize in agriculture in France and Germany2008 Regulations on genetically modified organisms in the EU require the implementation of co-existence systems in agriculture. This paper examines the economic effects and costs for farmers when introducing differentl co-existence measures in genetically modified maize. For this purpose different scientific methods are used including simulation methodology. First, the co-existence costs in maize crop and seed production for individual farmers are analysed in a region in France. Second, the focus is on the regional dimension of co-existence measures when analysing the costs of buffer zones in maize production in France and Germany. Some general conclusions are then drawn. © Beech Tree Publishing 2008.Central Europe; Eurasia; Europe; France; Germany; Western Europe; Zea mays; agricultural policy; crop production; European Union; genetically modified organism; maize; policy implementation

Adaptation for crop agriculture to climate change in Cameroon: Turning on the heat2009 The Cameroonian agricultural sector, a critical part of the local ecosystem, is potentially vulnerable to climate change raising concerns about food security in the country's future. Adaptations policies may be able to mitigate some of this vulnerability. This article investigates and addresses the issue of selected adaptation options within the context of Cameroonian food production. A methodology is applied where transient diagnostics of two atmosphere-ocean general circulation models, the NASA/Goddard Institute GISS and the British HadCM3, are coupled to a cropping system simulation model (CropSyst) to simulate current and future (2020, 2080) crop yields for selected key crops (bambara nut, groundnut, maize, sorghum, and soybean) in eight agricultural regions of Cameroon. Our results show that for the future, substantial yield increases are estimated for bambara groundnut, soybean and groundnut, while little or no change or even decreases for maize and sorghum yields, varying according to the climate scenaAgriculture; Cameroon; Climate change; Food security; PoliciesAfrica; Cameroon; Sub-Saharan Africa; West Africa; Bambara; Glycine max; Zea mays; adaptive management; agricultural modeling; agricultural policy; alternative agriculture; climate change; crop yield; food production; food security; general circulation model; maize; sorghum; sowing date; vulnerability; yield response

Enterprise business modelling languages applied to farm enterprise: A case study for IDEF0, GRAI grid, and AMS languages2009 New requirements of society and demands imposed by the Common Agricultural Policy (CAP) reform have increased the complexity level required from farm management systems. New approaches for assisting farm management are needed to ensure a successful production system that is friendly to our environment and able to provide high-quality information management. Successful management of farm activities requires the collection, storage, and manipulation of a considerable amount of information. Farm enterprises are complex systems that we need to model to facilitate knowledge capitalization, business process reengineering and integration, change-management, and information system (IS) design and integration. Enterprise Modelling Languages allow business requirements models to be defined. Such business models help to align the business strategy, the organization infrastructure, and the IS infrastructure but are rarely used in the agricultural sector. We propose in this chapter to apply three Enterprise Modelling Lang

Adaptation assessments for crop production in response to climate change in Cameroon2009 The Cameroonian agricultural sector, a critical part of the local ecosystem, is potentially vulnerable to climate change, thus raising concerns about food security in the country's future. Adaptations policies may be able to mitigate some of this vulnerability. This article addresses the issue of selected adaptation options within the context of Cameroonian food production. A methodology is applied where transient diagnostics of two atmosphere-ocean general circulation models, the NASA/Goddard Institute GISS and the British HadCM3, are coupled to a cropping system simulation model (CropSyst). This methodology simulates current and future (2020, 2080) crop yields for selected key crops such as bambara nut, groundnut, maize, sorghum, and soybean, in eight agricultural regions of Cameroon. Our results show that for the future, substantial yield increases are estimated for bambara groundnut, soybean and groundnut, while little or no change or even decreases for maize and sorghum yields, varying according to the cAgriculture; Cameroon; Climate change; Food security; PoliciesAfrica; Cameroon; Sub-Saharan Africa; West Africa; Arachis hypogaea; Bambara; Glycine max; Zea mays; agricultural policy; alternative agriculture; assessment method; climate change; climate effect; crop production; food security; general circulation model; rainfall; sowing date; yield response

Modeling N2O flux from an Illinois agroecosystem using Monte Carlo sampling of field observations2009 We modeled the expected range of seasonal and annual N2O flux from temperate, grain agroecosystems using Monte Carlo sampling of N 2O flux field observations. This analysis is complimentary to mechanistic biogeochemical model outcomes and provides an alternative method of estimating N2O flux. Our analysis produced a range of annual N 2O gas flux estimates with mean values overlapping with results from an intermodel comparison of mechanistic models. Mean seasonal N2O flux was 1-4% of available N, while median seasonal N2O flux was less than 2% of available N across corn, soybean, wheat, ryegrass, legume, and bare fallow systems. The 25th-75th percentile values for simulated average annualized N2O flux rates ranged from 1 to 12.2 kg N ha-1 in the conventional system, from 1.3 to 8.8 kg N ha-1 in the cover crop rotation, and from 0.8 to 9.3 kg N ha-1 in the legume rotation. Although these modeling techniques lack the seasonal resolution of mechanistic models, model outcomes are based on measured field observatioCorn Belt; N trace gas; Nitrogen; Nitrous oxideCorn Belt; Illinois; North America; United States; Glycine max; Lolium; Triticum aestivum; Zea mays; agricultural ecosystem; crop rotation; field method; flux measurement; legume; modeling; Monte Carlo analysis; nitrous oxide; sampling; soybean; trace gas

Modelling the economic consequences of the EU Water Framework Directive for Dutch agriculture2009 The EU Water Framework Directive (WFD) requires member states to take measures to ensure that bodies of water will be in good chemical and ecological condition by 2015. Important measures to achieve this goal include reducing emissions of nitrogen (N) and phosphate (P2O5) from manure and mineral fertilizers into the environment. In regions with a high livestock density, this measure is expected to affect agricultural production and income. To quantify these effects, an environmental economic model is required that can assess alternatives capable of reducing N and P2O5 potential emissions to water. In this paper, we develop a model that is capable of analysing changes in potential emissions to water of N and P2O5 and apply it to the Netherlands, a country with large nutrient emissions. Compared to a 2015 reference scenario based on current efforts to reduce nutrient emissions, we found that the WFD measures will increase regional transport and export of manure and reduce the number of animals in the NetherlandAgricultural policy; Agricultural sector; Economy; Manure; Mathematical programming; Plant nutrientsBenelux; Eurasia; Europe; Netherlands; Western Europe; Animalia; Agricultural pollution; Economics; Environmental regulations; Land use; Manures; Mathematical programming; Nitrogen fertilizers; Nutrients; Water conservation; ammonia; nitrogen; phosphate; % reductions; Agricultural policies; Agricultural sector; Economic consequences; Economy; Mineral fertilizers; Netherlands; Nutrient emissions; Plant nutrients; Water Framework Directives; agricultural emission; agricultural policy; agricultural production; economic impact; environmental management; European Union; fertilizer application; income; manure; modeling; agricultural management; animal food; article; environmental economics; environmental monitoring; European Union; livestock; manure; Netherlands; plant nutrient; quantitative analysis; statistical model; water pollution control; Animals

The effects of the health check of the common agricultural policy on Italian olive tree farming2009 The decoupling process of the CAP's direct payments is affecting the Italian olive oil sector's structure and competitiveness. The shift of the single payment scheme from the historical to the regional model, as recommended in the Health Check final agreement, might further affect this sector and threat the existence of the olive-growing farms mainly in less productive areas. This work aims to analyse the potential effects of the latest CAP reform on olive growers' behaviour and economic performance in southern Italy. The object area is the Apulia region, which is one of the most important olive-growing regions in Italy. To analyze the economic impact of the reform, we adopt a simulation scheme of the farm economic balance based on the definition and characterization of Representative Olive-growing Farms (ROFs). The analysis demonstrates that the regionalization of the entitlements would imply an income reduction for all farms, which is stronger in the «complete approximation» scenario, and for those farms loCAP reform; Italy; Marginale area; Olive oil enterprise

Analysis of biogas compression system dynamics2009 The use of biogas for energy production has progressively increased in recent years, due to an increasing interest both in agricultural and energy policies of many industrialized countries. Biogas compression by means of natural gas infrastructure seems the most immediate solution, but could also lead to problems due to the different physical properties of the two gases. In this paper, a non-linear one-dimensional modular dynamic model is developed and used for the simulation of compression system transient behavior. The arrangement consists of a main line, where the compressor operates, and an anti-surge control, which consists of a recycle loop activated by a fast acting valve. Different maneuvers (start-up, normal operation, emergency shutdown and operating point variation) are simulated by using two different working fluids (methane and biogas). Simulations prove that the design of the surge protection system should consider the fluid to be elaborated. Moreover, system predisposition to surge increases asBiogas; Compression; Dynamics; Hydrogen; Natural gas; SurgeBiogas; Compaction; Dynamics; Gas industry; Hydrogen; Natural gas; Anti-surge controls; Compression system; Emergency shutdown; Energy productions; Industrialized countries; Natural gas infrastructure; Protection systems; Surge; agricultural policy; biogas; compression; energy policy; hydrogen; natural gas; physical property; power generation; Surge protection

The decoupling of farm programs: Revisiting the wealth effect2010 Recent reforms of agricultural policies in developed countries have introduced direct payments as replacements for traditional production-enhancing instruments.Whereas these new instruments can, in principle, influence production through several channels, current empirical studies show no significant impact on production; direct payments mainly increase land values. In this article, we revisit the evaluation of the coupling effects passing through the wealth of agricultural households. The initial wealth of these agents, while mainly being in the form of land asset holding, is always assumed to be fixed. To the contrary, we show theoretically and through an empirical simulation exercise that once the impact of farm programs on initial wealth is properly accounted for, the measure of the coupling effects is not as negligible as found in previous studies. © The Author (2010).Agricultural policy; Decoupling; Wealth effectagricultural policy; agricultural production; farming system; household income; landholding; policy reform

Uncertain water supply in an irrigated Mediterranean area: An analysis of the possible economic impact of climate change on the farm sector2010 Analysis of the possible economic impact of climate change at the local level is becoming increasingly relevant to agricultural policy, in terms of the definition of new measures to sustain adaptation of the farm sector. This study focuses on a Mediterranean agricultural zone to evaluate the economic impact of rainfall regime changes that modify the accumulation of irrigation water in a dam. The objective is to identify farm typologies that suffer more from rainfall changes, in order to target policy measures that increase farm sector capability to adapt to climate change. First, an analysis of historical series is conducted for precipitation. The decreasing trend in annual precipitation, as well as an increase in monthly rainfall variability, is shown to have a statistically significant influence on the regime of water accumulation in the dam. Density functions representing this regime are estimated for several periods, including the 1960s-1970s, the current time and a time interval that extends to 2015. A cClimate change; Discrete Stochastic Programming; Uncertainty; Water availabilityagricultural economics; agricultural land; agricultural policy; climate change; economic impact; irrigation system; Mediterranean environment; precipitation intensity; stochasticity; uncertainty analysis; water availability; water supply

Study on multi-scale distributed modeling of flow, sediment, and transport processes for nitrogen and phosphorus in Lianshui Basin, Jiangxi Province2010 Agricultural Non-point Sources Pollution is one of a leading cause of water quality problems in southeast of China. It is an effective approach for ANSP control that modeling nitrogen and phosphorus transfer in a basin system by using mathematic models based on geographic processes. In this paper, the multi-scale integrating distributed modeling frame was designed based on different spatial discretization units by using the (Soil and Water Assessment Tools) model and field-scale APEX (Agricultural Policy/Environmental eXtender) model. A large number basic geographic data were collected and parameterization in Lianshui basin, Xingguo County, Jiangxi province. The mutil-scale distributed computer simulation for water yield, sediment yield of 1991 to 2005 and the transport processes for nitrogen and phosphors of Oct, 2002 to Oct, 2004 were carried out in the study area of Lianshui basin. The average simulation accuracy, coefficient of efficiency (ENS) and deterministic coefficient (R2) were 89.4%, 0.88 and 0.89 APEX model; Computer simulation; Non-point source pollution; SWAT modelComputational methods; Distributed computer systems; Geologic models; Integration; Nitrogen; Phosphorus; Sedimentology; Water pollution; Water quality; APEX model; Distributed computer simulation; Distributed modeling; Field scale; Geographic data; Jiangxi Province; Mathematic model; Method of integration; Multiscale models; Multiscales; Non-point source pollution; Non-point sources pollutions; Phosphorus loading; Phosphorus transfer; Quantitative study; Sediment loading; Sediment yields; Simulation accuracy; Simulation result; Soil and Water assessment tools; Spatial discretizations; Study areas; SWAT model; Transport process; Water quality problems; Water yield; Computer simulation

Modeling wheat yield and crop water productivity in Iran: Implications of agricultural water management for wheat production2010 In most parts of Iran, water scarcity has been intensifying and posing a threat to the sustainability of agricultural production. Wheat is the dominant crop and the largest irrigation water user in Iran; hence, understanding of the crop yield-water relations in wheat across the country is essential for a sustainable production. Based on a previously calibrated hydrologic model, we modeled irrigated and rainfed wheat yield (Y) and consumptive water use (ET) with uncertainty analysis at a subbasin level in Iran. Simulated Y and ET were used to calculate crop water productivity (CWP). The model was then used to analyze the impact of several stated policies to improve the agricultural system in Iran. These included: increasing the quantity of cereal production through more efficient use of land and water resources, improving activities related to soil moisture conservation and retention, and optimizing fertilizer application. Our analysis of the ratio of water use to internal renewable water resources revealed thIrrigation; SUFI-2; SWAT; Uncertainty Analysis; Water scarcity; Yield calibrationIran; Triticum aestivum; Agronomy; Calibration; Crops; Groundwater; Groundwater resources; Irrigation; Mathematical models; Moisture control; Productivity; Soil conservation; Soil moisture; Strategic planning; Sustainable development; Water conservation; Water management; Water supply; Agricultural productions; Agricultural strategies; Agricultural system; Agricultural water management; Available water capacities; Cereal production; Crop water productivity; Crop yield; Fertilizer applications; Hydrologic models; Irrigation waters; Marginal returns; Moisture conservation; Policy impact analysis; Rainfed; Soil management practices; Subbasins; SUFI-2; Sustainable production; Sustainable water use; SWAT; Systematic analysis; Water relations; Water requirements; Water scarce; Water scarcity; Water use; Water use efficiency; Wheat production; Wheat yield; Yield calibration; agricultural modeling; agricultural policy; crop production; crop yield; fertilizer application; groundwater resource; hydrological modeling; i

Spatial modelling of agrarian subsidy payments as an input for evaluating changes of ecosystem services2010 The only constant in landscapes is change. Among other influences, such as climate change, these changes are driven by political decisions affecting ecosystem services. The overall research objective is to define how the European Union's political strategies implemented through Rural Development Programmes and the Common Agricultural Policy might influence or change ecosystem goods and services in the future. This paper aims at outlining the research framework and especially focuses on spatially explicit modelling the distribution of subsidy cash flows on farm and parcel level. Experiments with changing political strategies and incentive payments were carried out in the Mondsee catchment (Austria) using Geographic Information Systems (GIS). The results were visualised and show the dominant (inter-)national and regional funding programmes of this area. They further display the likely effects of changing political strategies on the monetary value of certain parcels and the overall farm-parcel balance. The validAgriculture; Ecosystem services; Environmental accounting; Environmental economics; GIS; Rural Development Policies; Spatial planning

The impact of changing agricultural policies on jointly used rough pastures in the Bavarian Pre-Alps: An economic and ecological scenario approach2010 The paper assesses the impact of different policy options on the land use and associated biodiversity values of jointly organised low-intensity grazing systems ('Allmende') in Bavaria. We use an integrated economic and ecological modelling approach to compare three scenarios with the situation in 2003/05. We base the economic sub-model on single farms, which alter their land use in response to economic stimuli. Within the economic part, factors like the farm's endowment with machinery and quota are regarded. Within the rule-based ecological sub-model we analyse: area of protected habitats according to the EC Habitats Directive; biodiversity for selected taxonomic groups and habitat quality for different target species. An overall evaluation of the scenarios indicates that decoupling has a limited effect, because higher direct payments compensate the effect of lower product prices. If all payments are strictly targeted to agri-environmental measures and set to a level which guarantees a low-input management ofAgent-based modelling; Agriculture; Biodiversity; CAP; Decoupling; EC Habitats DirectiveAlps; Bavarian Alps; Central Alps; agri-environmental policy; assessment method; biodiversity; Common Agricultural Policy; cost-benefit analysis; ecological approach; ecological economics; grassland; grazing; habitat quality; habitat type; integrated approach; land use; liberalization; numerical model; pasture; protected area; taxonomy

The agricultural competitiveness of the alqueva irrigation project under the 2003 CAP reform and the health check2010 The main purpose of this paper is to assess the competitiveness of the Alqueva irrigation project in the Alentejo region, southern Portugal. This project will create 110 thousand hectares of irrigated land in the region. The latest developments of Common Agricultural Policy in 2003 and 2009 and the Water Framework Directive guidelines could have negative impacts on the project competitiveness. The selection of representative farms was made using farmers' interviews and multivariate methods. A multi-period mathematical programming model was developed to assess the farms competitiveness. The results show that the Common Agricultural Policy and the Water Framework Directive will have negative effects on farms. This can be overcome by the adoption of new technologies and more sustainable agricultural systems ensuring the future competitiveness of irrigated farms.Common agricultural policy; Competitiveness; Irrigation; Multi-period programming

Modelling the optimal testing strategies for preventing wheat handling risks2011 As a key component of wheat handling in Canadian grain industry, grading of wheat for value-added blending has historically been accomplished by a visual identification method. As of 2008 in Canada, the visual identification was to be eliminated for all primary classes of wheat and replaced by an alternative wheat declaration system. Given the costs of monitoring the trust based declaration system through the wheat supply chain, there exists some potential for accidental or opportunistic misrepresentation behavior under the declaration system on the part of Canadian wheat handlers. This research attempts to identify and measure the risks and costs associated with a functional declaration system. Since the wheat supply chain is characterized by information feedback and heterogeneity among farm agents, identifying optimal testing strategies must be done using economic simulation. An agent-based computational model is developed to capture the effects of individual heterogeneity as well as behavioral adaptation tAgent-based modelling; Agricultural policy; Optimization; SimulationAgriculture; Blending; Computational methods; Optimization; Supply chains; Agent based; Agent-based modelling; Agricultural policies; Behavioral adaptation; Computational model; Economic simulation; Grain industry; Information feedback; Key component; Optimal testing strategy; Relative risks; Simulation; Testing strategies; Visual identification; Behavioral research

Soil Landscapes of Canada: Building a national framework for environmental information2011 The Soil Landscapes of Canada (SLC) is a national soil map and accompanying database of environmental information for all of Canada, produced and maintained by the Canadian Soil Information Service (CanSIS) which is a part of Agriculture and Agri-Food Canada. The SLC maps were originally published as a set of paper products for individual provinces and regions. The maps were digitized in CanSIS, using one of the first geographic information systems in the world, and linked to soil and landscape attribute tables to serve an evolving variety of spatial modelling applications. The SLCs form the lowest level of the National Ecological Framework for Canada. The latest public release of the SLC is version 3.2, which provides updated soil and landscape information for the agricultural areas of Canada. The SLC v3.2 digital coverage includes an extensive set of relational data tables. The component table lists the soil components in each agricultural polygon along with their predicted dominant slope, class, and extentCanada; Climate change; Crops; Forestry; Geographic information systems; Information services; Landforms; Agricultural areas; Agricultural crops; Agricultural policies; Agricultural zones; Climate change scenarios; Environmental information; Environmental modelling; Land managements; Landscape attributes; Landscape information; Parent materials; Relational data; Soil carbon sequestration; Soil components; Soil horizon; Soil maps; Soil property; Soil quality; Spatial modelling; Spatial resolution; agricultural policy; carbon sequestration; climate change; database; GIS; land management; polygon; soil carbon; soil classification; soil depth; soil horizon; soil quality; spatial resolution; Soils

Regional impacts of abolishing direct payments: An integrated analysis in four European regions2011 The direct payment system of the Common Agricultural Policy (CAP) provides income transfers to European farmers. Recently, several countries including England and Sweden have advocated the elimination of direct payments after 2013. The extent to which an elimination of direct payments would affect the land use dynamics in Europe including impacts on structural change and the environment has not been addressed in the existing literature. In this paper, we combine participatory methods, to analyze regional preferences for functions and effects of agriculture, and farm-level modeling, to assess the impacts of such a policy change on farm structures and land use intensities in four European regions located in Germany, Denmark, Italy and Poland, each with different socio-economic and biophysical characteristics. In each region, the entire farm population consisting of different farm types with different production orientations and land management types was modeled under the presence and absence of direct payments Farm modeling; MEA-Scope; Participatory methods; Policy impact assessmentDenmark; England; Germany; Italy; Poland; Sweden; United Kingdom; Common Agricultural Policy; decision making; environmental impact assessment; farm; farmers attitude; integrated approach; land management; land use change; participatory approach; regional policy; socioeconomic conditions; structural change

High-yield irrigated maize in the Western U.S. Corn Belt: I. On-farm yield, yield potential, and impact of agronomic practices2011 Quantifying the exploitable gap between average farmer yields and yield potential (YP) is essential to prioritize research and formulate policies for food security at national and international levels. While irrigated maize accounts for 58% of total annual maize production in the Western U.S. Corn Belt, current yield gap in these systems has not been quantified. Our objectives were to quantify YP, yield gaps, and the impact of agronomic practices on both parameters in irrigated maize systems of central Nebraska. The analysis was based on a 3-y database with field-specific values for yield, applied irrigation, and N fertilizer rate (n=777). YP was estimated using a maize simulation model in combination with actual and interpolated weather records and detailed data on crop management collected from a subset of fields (n=123). Yield gaps were estimated as the difference between actual yields and simulated YP for each field-year observation. Long-term simulation analysis was performed to evaluate the sensitivity Exploitable yield gap; Maize; On-farm yield; Simulation model; Yield potential; Zea mays L.United States; Embryophyta; Zea mays; agricultural management; agricultural modeling; agricultural policy; agronomy; cost-benefit analysis; crop production; crop yield; database; fertilizer application; food security; frost; high yielding variety; hybrid; irrigation system; maize; management practice; policy development; population density; sowing date; tillage

Managing complexity in modern farming2011 Modern farming in Australia is no longer simple. Farms are large, multi-enterprise businesses underpinned by expensive capital investments, changing production technologies, volatile markets and social challenges. The complexity of modern broadacre farming leads to the question: what is the nature of the relationship between farm business complexity and farm profitability? This study uses bioeconomic farm modelling and employs eight measures of complexity to examine the profitability and complexity of a wide range of broadacre farming systems in Australia. Rank order correlations between farm profitability and each measure of complexity show inconsistent relationships, although the most profitable farming systems are found to be reasonably complex on several criteria. Among the set of highly profitable systems are found some characterised by less complexity. A commonly acknowledged feature of farm business complexity is the annual workload of the farmer, yet the trade-off between farm profit and this workloadBusiness profits; Complexity; Farm modelling; ManagementAustralia; agricultural development; agricultural management; agricultural policy; complexity; farming system; policy development; profitability; research and development

Is native timber tree intercropping an economically feasible alternative for smallholder farmers in the Philippines?2011 Integration of trees on upland farms in the Philippines has been slower than expected and desirable from an environmental perspective. Our economic and risk analysis points to current policies as part of the problem. The study compares three domesticated indigenous timber trees (Shorea contorta V., Pterocarpus indicus J., and Vitex parviflora W.) intercropped with maize against a benchmark of the widely used exotic mahogany (Swietenia macrophylla K.). We used a biophysical simulation model (WaNuLCAS 3.1) to represent interaction between trees and crops for a fundamental level of water, nutrient and light capture as the basis for production functions. External conditions affecting systems profitability were accounted for in the Policy Analysis Matrix (PAM). Elements of risk were introduced through Monte Carlo simulation. Study results revealed that from a farmer's perspective intercropping systems provide similar (within an uncertainty range of + or - 10%) returns to monocropping scenarios. When net subsidies Agricultural policy; Agricultural systems; Development economics; Economic and risk analysis; Productivity analysisPhilippines; Pterocarpus; Pterocarpus indicus; Shorea; Swietenia; Swietenia macrophylla; Vitex; Vitex parviflora; Zea mays; agricultural land; agricultural policy; agricultural worker; biophysics; development economics; economic analysis; environmental effect; farming system; intercropping; native species; nutrient; policy analysis; productivity; profitability; risk assessment; smallholder; timber; upland region

Simulation of mountain cattle farming system changes under diverse agricultural policies and off-farm labour scenarios2011 European mountain farming systems have changed considerably in recent years. These changes are due to factors related to the following: internal characteristics of the farm and household; local and regional conditions; and economic and political environment that determine the general market situation and subsidies that the farmers receive. The decoupling of subsidies decided in 2003 CAP reform was an unprecedented change that raised many questions about the response of mountain livestock farming systems. The objective of this paper was to analyse the possible adaptation strategies of mountain cattle farms in various scenarios as a result of changes in policies and markets. The study is based on a previous evaluation of cattle farms diversity carried out in three valleys of the Spanish Pyrenees. Six types of farms characterised according to their past observed evolution trajectory (1990 to 2004) (García-Martínez et al., 2009) were the basis to define mixed linear programming (LP) models that represented the anCAP decoupling; Farm dynamics; Land use; Mixed linear programming; Off-farm workBosBosBos

Assessing the trends and uncertainty of maize net irrigation water requirement estimated from climate change projections for Zimbabwe2012 Imperfect knowledge arising from unpredictable climate leads inexorably to uncertainty in decision making in agriculture. Uncertainty estimates are needed in descriptive and prescriptive analysis and in validation studies at both farm level and policy level agricultural decision making. This study assessed the trends and uncertainty of the global climate model (GCM) derived net irrigation water requirement (NIR) predictions estimated by the Food and Agriculture CROPWAT model for Natural Agro-ecological Region II in Zimbabwe. The trends and uncertainty were assessed with the aid of descriptive statistics and exploratory data analysis on the simulated climate parameters, crop water requirement and NIR. The temperature and reference evapotranspiration were projected to increase while rainfall was predicted to decrease in the future periods. NIR was projected to increase by an average (and range) of 33% (-22-92%), 66% (15-168%) and 99% (17-205%) in the 2020s, 2050s and 2090s time slices respectively from a baseliClimate change impact; Global climate model; Irrigation; Maize; UncertaintyZimbabwe; Zea mays; Climate change; Climate models; Decision making; Infrared devices; Irrigation; Water supply; Agro-ecological regions; Climate change impact; Climate change projections; Climate parameters; Confidence interval; Crop water requirements; Descriptive statistics; Expert elicitation; Exploratory data analysis; Global climate model; Irrigation water requirements; Maize; Policy level; Reference evapotranspiration; Relative standard deviations; Time slice; Uncertainty; Uncertainty estimates; Validation study; Zimbabwe; adaptive management; agricultural modeling; agricultural policy; climate change; climate modeling; climate prediction; decision making; evapotranspiration; global climate; irrigation system; maize; rainfall; trend analysis; uncertainty analysis; Uncertainty analysis

Combining the simulation crop model AquaCrop with an economic model for the optimization of irrigation management at farm level2012 Water resources used in irrigated agriculture are increasingly scarce, particularly in many countries where irrigation has undergone recent expansion. To optimize the limited resources available, optimization models provide useful tools for technical and economic analyses. One of the key inputs of these models is the yield response to water which is often simulated with empirical water production functions. At present, dynamic crop simulation models, such as AquaCrop (Steduto et al., 2009) offer alternative predictions of crop responses to different irrigation strategies as inputs to economic optimization. A model at farm scale was developed and applied to an area in South-western Spain to assist farmers in pre-season decision making on cropping patterns and on irrigation strategies. Yield predictions were obtained from the AquaCrop model which was validated for four different crops. The model simulated the impact on farm income of: (a) irrigation water constraints; (b) variations in agricultural policies; (cAquaCrop; Crop planning; Decision support system; Deficit irrigation; Economic optimization; Irrigation managementSpain; crop yield; decision making; decision support system; economic analysis; irrigation system; optimization; resource availability; resource scarcity; yield response

Development of a multi-agent system simulation platform for irrigation scheduling with case studies for garden irrigation2012 The adoption of irrigation control strategies, aimed at attaining the desired level of humidity for each plant type, can improve the costs and energy consumed in small-scale site-specific irrigation systems. The paper presents a knowledge-based and distributed framework that simulates the behaviour of an irrigation system and permits accurate determination of irrigation timing. Several agents, which represent the actors involved in this problem, coordinate their activities in order to evaluate different irrigation strategies. A common ontology shares the knowledge required in the agent-based framework, which can be tuned according to the particular circumstances of the field. The usefulness of the developed system is demonstrated in three case studies, in which the simulations performed by the system provide the answer to different questions (length of irrigation time, comparison of a fixed and a dynamic irrigation policy, and most efficient configuration of a garden). The system simulates the behaviour of thAgent-based modelling; Decision support system; Garden irrigation; Irrigation schedulingDecision support systems; Knowledge based systems; Multi agent systems; Scheduling; Water supply; Agent based simulation; Agent-based framework; Agent-based modelling; Control strategies; Distributed framework; Irrigation scheduling; Irrigation systems; Multi agent system (MAS); Plant types; Site-specific; Water consumption; agricultural development; agricultural policy; comparative study; coordinate; decision support system; garden; humidity; irrigation system; Irrigation

Trade-offs between catastrophic assistance and subsidized insurance in European agriculture2013 Risk management in agriculture is a major policy issue in current EU agriculture policy reforms. Public support systems may play two different roles, one as a device to deliver disaster assistance and another to enhance insurance for marketable risks. This paper contributes to the literature by analysing the trade-offs between providing catastrophic assistance and subsidizing insurance premiums. The goal of the study is to highlight policy options that are coherent in stabilizing income volatility while limiting distortions of public intervention. In this study, farmer incomes were first modelled using Monte Carlo simulation, and options were then ranked by applying the stochastic efficiency with respect to a function. The results suggest that, if catastrophic assistance is available, even higher insurance support is needed to make it a preferred option. The results highlight the fact that well defined and credible ex ante rules for the use of disaster assistance are essential to enable insurance markets to dCatastrophic assistance; Common agricultural policy; European union; Insurance

What would farmers' strategies be in a no-CAP situation? An illustration from two regions in france2013 This article investigates how French farmers in two regions, Centre and Midi-Pyrénées, could react if the Common Agricultural Policy (CAP) were fully removed, based on a survey of intentions of 291 farmers carried out in 2009. The farmers surveyed were mostly specialised in field cropping, dairy and beef. Respondents had to indicate their intentions in two CAP scenarios: firstly in a 'CAP continuation scenario'; and secondly in a 'No CAP scenario' where the CAP would be fully removed from 2014 onwards. 'Intentions' relates to their intended ten-year strategy regarding exit and, for those intending to remain, to their use of production factors and diversification activities. The determinants of farm exits induced by the CAP removal were investigated using Probit models. In addition to descriptive statistics on intentions, a cluster analysis was performed to highlight the different effects of the CAP removal on the farmers' intentions, both in terms of exit and in terms of production factors and diversificationAgricultural policy; Farmers' strategies; France; Intentions surveyFrance; Pyrenees; cluster analysis; Common Agricultural Policy; cropping practice; modeling; strategic approach

Evaluation of effects of cotton policy changes on land and water use in uzbekistan: Application of a bio-economic farm model at the level of a water users association2013 Various agricultural policies have been implemented in post-Soviet countries as they move from centrally planned to market economies. In the agriculture sector of Uzbekistan, Central Asia, several reforms have been implemented to increase the operational autonomy of agricultural producers. However, land and water use in agriculture remains directly linked to the centrally regulated cotton production. Still partly resembling the design of the state orders imposed during the planned economy, cotton production policy is used to ensure the stability of national export revenues at the expense of farm incomes. In this paper we argue that modifying the cotton policy may improve the situation with farm incomes and food production, and reduce pressure on water resources, the availability of which in Central Asia is expected to decrease. To conduct an ex ante analysis of cotton policy modifications intended to improve rural incomes, a bio-economic optimization model was developed at the level of a water users associatiAgricultural policy analysis; Cotton targets; Farm incomes; Food grain productionUzbekistan; Gossypium hirsutum; agricultural policy; agricultural production; cotton; economic analysis; food production; irrigation; numerical model; policy analysis; water use

Simulation modelling of temperate grassland based dairy calf to beef production systems2013 Profitable beef farming requires continuous appraisal and adaptation of production systems in response to advances in technology and evolving market and agricultural policy conditions. In this context bioeconomic models can be a useful aid to researchers seeking to understand how production systems react to these changing circumstances. A mathematical model, the Grange Dairy Beef Systems Model (GDBSM), is presented and used to simulate grassland based dairy calf to beef systems. The whole farm model consists of four interdependent components comprising farm system, animal nutrition, feed supply and financial sub models. Model applications are presented through the analysis of production scenarios concerning three cattle breed types and two finishing ages with the sensitivity of these scenarios to beef, fertiliser and concentrate price also outlined. The model results highlight the small and sometimes negative net margins (ranging from -€3000 to €13,000 on a per farm basis) of dairy calf to beef systems even wBeef production; Mathematical model; Simulation; SystemsAnimalia; Bos; agricultural policy; dairy farming; economic analysis; food supply; grassland; industrial production; market system; numerical model; nutrition; temperate environment

Evaluating the impacts of policy reforms under changing market conditions on olive farming systems in Southern Spain2013 This contribution explores the impacts of alternative policy reform and market scenarios on different olive farming systems (conventional, integrated and organic) in the Spanish region of Andalusia, by far the most important olive-growing region in Spain and in the world. It simulates the possible consequences of policy schemes such as decoupling, modulation and agri-environmental measures, using a representative farm Positive Mathematical Programming (PMP) model calibrated with the neutral procedure. Selection of this calibration procedure is based on its better predictive power compared to two other procedures also tested: the average cost procedure and calibration with exogenous elasticities. The impact analysis focuses primarily on the distribution of different farming systems over the production area and on farms' gross margins. The analysis compares the results of a base year 2002, in which all subsidies are coupled, with those of scenarios entailing decoupled non agri-environmental support and complemeAgricultural policy reforms; Andalusia; Olive farming systems; PMP; Representative farm model

How Effective are New Entrant Schemes for Farmers?2013 The two main policy approaches to promoting structural adjustment in EU agriculture are Farmer Early Retirement Schemes and New Entrant Schemes for Farmers. The evidence suggests that the former do not represent value for money. We report the results of a farm business modelling exercise using a sample of Northern Irish farm businesses from the Farm Accountancy Data Network to compare and contrast ex ante the effectiveness of two alternative approaches to a New Entrant Scheme, a working capital installation grant and an interest subsidy on a farm development loan. The interest rate subsidy on a farm development loan appeared to provide much better value for money in that it resulted in consistently superior performance across all of the farm performance indicators used. These outcomes were achieved despite the assumption of a very modest return of 3 per cent on the investment in the farm business. We postulate that the benefits of the interest rate subsidy are associated with the potential dynamic impacts of Ireland; agricultural policy; agricultural worker; European Union; interest rate; investment; policy approach; structural adjustment; subsidy system

Model Based Assessment of Nitrate Pollution of Water Resources on a Federal State Level for the Dimensioning of Agro-environmental Reduction Strategies: The North Rhine-Westphalia (Germany) Case Study2013 The main goal of the project was to assess nitrogen pollution of surface waters and groundwater in the Federal State of North Rhine Westphalia (NRW), Germany. For this purpose the hydro(geo-)logical models GROWA-DENUZ/WEKU were coupled to the agro-economic model RAUMIS in order to assess the diffuse nitrogen loads and to approaches to determine the nitrogen loads from point sources. In this way the complex socio-economic interrelations and hydrological/hydrogeological interdependencies were simultaneously. The model network was applied consistently across the whole territory of NRW. At first the actual N inputs into groundwater and surface waters resulting from diffuse sources and point sources were assessed. For the relevant diffuse input pathways (groundwater runoff, drainage runoff and natural interflow) this was done in a spatial resolution of 100 m 100 m. In the case of point source inputs information from municipal waste water treatment plants, industrial effluents, rainwater sewers and combined sewer oAgro-environmental management; Groundwater; Nitrate modelling; Nitrate pollution; Surface waters; Water framework directiveGermany; North Rhine-Westphalia; Agricultural robots; Agriculture; Economics; Effluents; Environmental management; Environmental regulations; Groundwater; Groundwater pollution; Industrial waste treatment; Nitrates; Pollution control; River pollution; Runoff; Sewage; Sewers; Surface waters; Wastewater treatment; Water conservation; Agricultural sector; Agro-environmental management; Combined sewer overflows; Common agricultural policy; Financial resources; Nitrate concentration; Nitrate pollution; Water Framework Directives; Common Agricultural Policy; effluent; environmental assessment; environmental management; groundwater; nitrate; numerical model; rainwater; runoff; spatial resolution; surface water; wastewater; water pollution; water resource; Industrial water treatment

Modelling and interpreting the impact of policy and price scenarios on farm-household sustainability: Farming systems vs. result-driven clustering2013 The Common Agricultural Policy of the European Union is subject to a continuous process of reform. The objective of this paper is to evaluate the effect of decoupling and related policy and market scenarios, as introduced in the 2003 CAP reform, by way of selected agriculture sustainability indicators and through the aggregation of individual farm-household simulated behaviour. The approach is based on the use of a Net Present Value-maximising dynamic farm-household model. The model is implemented on 80 farm-households to simulate the reaction to scenarios of different agricultural systems in 8 EU countries. The results are measured through three main indicators - represented by farm income, labour use and nitrogen use - evaluated over a period of 14 years. The results of individual farm-households are aggregated first using the concept of farming system and then based on a cluster analysis using the results in different scenarios as discriminant variables. The results show that the CAP as a whole is crucial Common Agricultural Policy; Decoupling; Dynamic programming; Organic farming; Scenarios; SustainabilityEurope; Cluster analysis; Dynamic programming; Economic and social effects; Environmental protection; Nitrogen; Sustainable development; Common agricultural policy; Decoupling; Individual characteristics; Organic farming; Scenarios; Social and environmental; Sustainability indicators; Sustainability of farmings; agricultural reform; alternative agriculture; cluster analysis; economic analysis; farming system; numerical model; optimization; simulation; Agriculture

Agroeconomic analysis of nitrate crop source reductions2013 This paper presents an agroeconomic approach to assess the economic impact of improving nitrogen and irrigation management practices in California's Tulare Lake Basin and the Salinas Valley. The approach employs a self-calibrated mathematical programming model with a constant elasticity of substitution production function and two nests: one for irrigation and one for nitrogen. Agricultural crop yields are maintained as a worst-case for improving nitrogen use efficiency. Small reductions (<25%) in nitrate load to groundwater can be achieved at relatively low costs. Load reductions of 50% may require more costly nitrogen management practices and a broader education strategy with higher reductions in farm net revenues and irrigated area. Other policy instruments such as a tax and levees on applied nitrogen may help reduce groundwater load and raise revenues for alternate drinking water supplies in affected areas. The model also provides further evidence that it is possible to integrate agronomic and economic modBest management practices; California Central Valley; Cap and trade; Economic analysis; Groundwater; Irrigation efficiency; Nested constant elasticity of substitution; Nitrate in groundwater; Nitrogen use efficiency; Positive mathematical programmingCalifornia; Salinas Valley; Tulare Basin; United States; Crops; Elasticity; Groundwater; Irrigation; Mathematical programming; Nitrates; Nitrogen; Water management; Best management practices; California; Cap and trade; Elasticity of substitution; Irrigation efficiency; Nitrogen-use efficiency; Positive mathematical programming; agricultural policy; agronomy; crop yield; economic analysis; economic impact; groundwater; irrigation system; management practice; nitrate; nitrogen; numerical model; Economic analysis

Assessment on the rates and potentials of soil organic carbon sequestration in agricultural lands in Japan using a process-based model and spatially explicit land-use change inventories-Part 2: Future potentials2014 Future potentials of the sequestration of soil organic carbon (SOC) in agricultural lands in Japan were estimated using a simulation system we recently developed to simulate SOC stock change at country-scale under varying land-use change, climate, soil, and agricultural practices, in a spatially explicit manner. Simulation was run from 1970 to 2006 with historical inventories, and subsequently to 2020 with future scenarios of agricultural activity comprised of various agricultural policy targets advocated by the Japanese government. Furthermore, the simulation was run subsequently until 2100 while forcing no temporal changes in land-use and agricultural activity to investigate duration and course of SOC stock change at country scale. A scenario with an increased rate of organic carbon input to agricultural fields by intensified crop rotation in combination with the suppression of conversion of agricultural lands to other land-use types was found to have a greater reduction of CO2 emission by enhanced soil car

Agro-ecology, household economics and malaria in Uganda: Empirical correlations between agricultural and health outcomes2014 Background: This paper establishes empirical evidence relating the agriculture and health sectors in Uganda. The analysis explores linkages between agricultural management, malaria and implications for improving community health outcomes in rural Uganda. The goal of this exploratory work is to expand the evidence-base for collaboration between the agricultural and health sectors in Uganda. Methods. The paper presents an analysis of data from the 2006 Uganda National Household Survey using a parametric multivariate Two-Limit Tobit model to identify correlations between agro-ecological variables including geographically joined daily seasonal precipitation records and household level malaria risk. The analysis of agricultural and environmental factors as they affect household malaria rates, disaggregated by age-group, is inspired by a complimentary review of existing agricultural malaria literature indicating a gap in evidence with respect to agricultural management as a form of malaria vector management. Crop cAgriculture; Crop choice; Environmental management; Integrated vector management; Pesticide resistance; UgandaAdolescent; Adult; Aged; Aged, 80 and over; Agriculture; Child; Child, Preschool; Data Collection; Ecology; Family Characteristics; Female; Humans; Infant; Infant, Newborn; Malaria; Male; Middle Aged; Mosquito Control; Rural Population; Uganda; Young Adult; insecticide; adolescent; adult; agricultural management; agricultural pest; agriculture; agro ecology; article; child; controlled study; crop; ecology; environmental economics; environmental factor; exploratory research; female; geography; health; household; human; income; infant; infection risk; insecticide resistance; major clinical study; malaria; male; millet; newborn; nonhuman; sorghum; sweet potato; Uganda; vector control; yam; aged; agriculture; epidemiology; family size; information processing; malaria; middle aged; mosquito; preschool child; procedures; rural population; very elderly; young adult

The 2013 common agricultural policy reform and its impact on small ruminant farming in Austria2014 Following a transition year, the new Common Agricultural Policy period, starting in 2015, is expected to bring a number of major changes in the payment scheme of Pillar 1. Using the example of the Austrian small ruminant sector (sheep and goats), this paper describes the effects of an area-based payment scheme instead of the Single Farm Payment Scheme applied previ-ously. The calculations are based on the specification and simulation of seven different farm models and on an analysis of the Austrian Integrated Administration and Control System data sets. The results of both analyses suggest redistribution effects in favour of less extensive farm management systems. However, farms with high single farm payments per hectare are expected to face big cuts in direct payments by 2015. To avoid hardship the amount of the payments will be gradually amended over the coming years until 2019. © 2014, NAIK Research Institute of Agricultural Economics. All rights reserved.Austria; CAP Reform; Direct payments; Farm simulation; Small ruminants

Copula-based models of systemic risk in U.S. Agriculture: Implications for crop insurance and reinsurance contracts2014 The federal crop insurance program has been a major fixture of U.S. agricultural policy since the 1930s, and continues to grow in size and importance. Indeed, it now represents the most prominent farm policy instrument, accounting for more government spending than any other farm commodity program. The 2014 Farm Bill further expanded the crop insurance program and introduced a number of new county-level revenue insurance plans. In 2013, over $123 billion in crop value was insured under the program. Crop revenue insurance, first introduced in the 1990s, now accounts for nearly 70% of the total liability in the program. The available plans cover losses that result from a revenue shortfall that can be triggered by multiple, dependent sources of risk - either low prices, low yields, or a combination of both. The actuarial practices currently applied when rating these plans essentially involve the application of a Gaussian copula model to the pricing of dependent risks. We evaluate the suitability of this assumptioCopula models; Crop insurance; Systemic riskUnited States; agricultural policy; Gaussian method; insurance system; numerical model; risk factor

Modelling farming system dynamics in High Nature Value Farmland under policy change2014 Understanding the factors driving changes in farm management is needed for designing policies and subsidy schemes to protect High Nature Value Farmland (HNVF). We describe farming system dynamics in HNVF of southern Portugal, between 2000-2002 and 2008-2010, encompassing a period of major policy transformations introduced by the reform of the Common Agricultural Policy (CAP) of the European Union in 2003. We also assess how farming system dynamics was modulated by structural, biophysical and policy factors constraining agricultural options. Farming systems changed in about 40% of the farmed area during the period of study. Overall, there was a marked transition from arable systems to either specialized livestock or permanent crop systems, involving major declines in the traditional system of dry cereal rotations and sheep grazing. Transitions were influenced by farm size, soil quality and coverage by open oak woodlands, while there was little effect of agri-environment schemes and legal regulations specificalAgri-environment schemes; Biodiversity conservation; CAP reform; Farming systems; High Nature Value FarmlandPortugal; Ovis aries; agri-environmental policy; agricultural land; agricultural management; biodiversity; Common Agricultural Policy; European Union; farming system; grazing management; land use change; livestock farming; policy reform; soil quality; steppe; traditional agriculture

Implications of a nitrogen leaching efficiency metric for pasture-based dairy farms2014 Improvement in nitrogen leaching efficiency (NLE)-the kilograms of milk solids produced per kilogram of nitrogen leached-has been proposed as one strategy to reduce the amount of nitrogen (N) leached from New Zealand dairy farms. A whole-farm optimisation model is used to assess the implications of NLE targets in the Waikato region of New Zealand. In the absence of NLE constraints, there is no relationship between NLE and farm intensification (measured in terms of the proportion of cow diet consisting of imported feed). Indeed, NLE remains stable between 25. kg MS/kg N and 28. kg MS/kg N as a greater amount of imported feed promotes N leaching, but also milk production. In the absence of a stand-off pad (a bark-covered loafing pad employed to reduce urine deposition on pasture), fixing higher levels of NLE decreases N leaching, but imposes an enormous cost on producers by encouraging higher levels of production through the purchase of costly, low-protein supplementary feed. By comparison, with the availabilitIntensification; Mitigation; New Zealand; Supplement; Water qualityNew Zealand; North Island; Waikato; Cost reduction; Efficiency; Environmental regulations; Farms; Nitrogen; Purchasing; Water quality; Economic environment; Efficiency measurement; Intensification; Mitigation; New zealand; Nitrogen leaching; Optimisation models; Supplement; agricultural intensification; agricultural policy; dairy farming; diet; milk production; nitrogen; optimization; simulation; Leaching



Use of Fuzzy rainfall-runoff predictions for claypan watersheds with conservation buffers in Northeast Missouri2014 Fuzzy rainfall-runoff models are often used to forecast flood or water supply in large catchments and applications at small/field scale agricultural watersheds are limited. The study objectives were to develop, calibrate, and validate a fuzzy rainfall-runoff model using long-term data of three adjacent field scale row crop watersheds (1.65-4.44ha) with intermittent discharge in the claypan soils of Northeast Missouri. The watersheds were monitored for a six-year calibration period starting 1991 (pre-buffer period). Thereafter, two of them were treated with upland contour grass and agroforestry (tree+grass) buffers (4.5m wide, 36.5m apart) to study water quality benefits. The fuzzy system was based on Mamdani method using MATLAB 7.10.0. The model predicted event-based runoff with model performance coefficients of r2 andNash-Sutcliffe Coefficient (NSC) values greater than 0.65 for calibration and validation. The pre-buffer fuzzy system predicted event-based runoff for 30-50 times larger corn/soybean watersheds Agroforestry buffers; Contour upland grass buffers; Field-scale watersheds; Fuzzy logic; Genetic algorithm; Membership function optimizationMissouri; United States; Agricultural robots; Agricultural runoff; Calibration; Catchments; Forecasting; Forestry; Fuzzy systems; Genetic algorithms; Membership functions; Rain; Soils; Water quality; Water supply; Watersheds; Agricultural watersheds; Agroforestry; Calibration and validations; Field scale; Grass buffers; Intermittent discharge; Membership function optimization; Rainfall-runoff modeling; agricultural policy; agroforestry; catchment; discharge; flood; fuzzy mathematics; grass; optimization; rainfall-runoff modeling; water quality; water supply; watershed; Fuzzy logic

Impacts of land-cover change on the water flow regulation ecosystem service: Invasive alien plants, fire and their policy implications2014 Land and water resource issues typically fall under separate governance systems. For example, agricultural policy regulates land-cover change while water departments regulate water quality. However, land-use changes can directly affect water resources. Water flow regulation is a key service which is affected by changes in land-cover but its dynamics are poorly understood by most policy makers and land management organisations. We simulated and quantified the effects of plant invasions on land-cover, hydrological soil characteristics and catchment responsiveness on flow regulation using a hydrological model. The case study was located in the indigenous fynbos shrublands in South Africa. Fynbos requires fire to regenerate, has moderate biomass, occurs mostly in areas with a potential to erode and is prone to invasion by woody plant species, particularly trees. Invasions can affect flow regulation by changing community structure and function and increasing fuel loads. The greater fuel load increases fire intensiFire severity; Flood risk; Flow regulation; Invasive plants; Land-use policy; Water repellencySouth Africa; ecosystem service; flood damage; flooding; hydrological modeling; hydrological response; introduced species; land cover; policy implementation; shrubland; water flow; water resource

Calibration of DNDC model for nitrate leaching from an intensively cultivated region of Northern China2014 Nitrogen (N) loss through nitrate leaching in arable cropping systems in China has been recognized as one of the most common agricultural sources of groundwater contamination. The Denitrification-Decomposition or DNDC model, equipped with detailed soil hydrological and biogeochemical processes, was adopted in the study to quantify nitrate leaching for an intensively cultivated region in northern China. Several key parameters embedded in DNDC were calibrated against leaching data measured at a typical field with winter wheat-corn rotation within the target domain region. Five more sites representing the predominant cropping systems in the study region were selected for validating the modified model. In comparison with the original version of DNDC, the revised version yielded better results in simulated soil water and N leaching losses. To upscale the model simulation to regional level, we linked the validated DNDC to a regional database containing meteorological data, soil properties, vegetation types, and manDNDC model; Model evaluation; Nitrate leaching; Sensitivity test; Soil water dynamics; UncertaintiesChina; Triticum aestivum; Zea mays; Agriculture; Fertilizers; Groundwater; Meteorology; Nitrates; Soil moisture; Water management; DNDC models; Model evaluation; Nitrate leaching; Sensitivity tests; Soil water dynamics; Uncertainties; calibration; Common Agricultural Policy; crop rotation; decomposition; denitrification; fertilizer application; groundwater pollution; intensive agriculture; leaching; maize; model test; nitrate; sensitivity analysis; soil nitrogen; soil water; soil water potential; uncertainty analysis; wheat; Leaching

Cooperative agricultural production to exploit individual heterogeneity under a delivery target: The case of cotton in Uzbekistan2015 This study argues that heterogeneous farms operating under a delivery target may yield significant economic benefits if they coordinate their production portfolio. To analyze the gains from cooperation, we simulate various cooperative game solutions over seven cotton producing farms in a bio-economic model of a water users association. The study results show that cooperation can fulfill multiple objectives: ensure the cotton production targets, increase farm profits and grain production, and reduce the pressure on water resources. We investigate a situation where farms differ in soil quality and distance to irrigation canals. The proposed modification in the national cotton procurement policy that utilizes the comparative advantages of cooperating cotton-producing farms can make the cooperative agreements economically attractive even among heterogeneous farms. It should be noted that the benefits offered from farm cooperation may be smaller or even vanish if transaction costs grow excessively in response to tCooperative game theory; Cotton production; Distribution scheme; Farm cooperation; Linear programmingUzbekistan; Gossypium hirsutum; agricultural cooperative; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agricultural production; cotton; economic growth; exploitation; heterogeneity; irrigation system; profitability; rural area; soil quality

Small effects of deferment of annual pastures through grazing spring wheat crops in Western Australia can benefit livestock productivity2015 Grazing sheep on cereal crops in winter has become widely adopted in medium-high-rainfall zones of Australia. Interest in this practice has spread to the lower rainfall parts of the cereal-livestock zone where it is being applied to shorter season crop varieties. A farm-system modelling study was conducted to investigate the value of deferment of annual pastures by grazing spring wheat in their place. The biophysical simulation model, based on a representative wheat and sheep farming system in the wheatbelt of Western Australia, involved two grazing-management scenarios and used climate data for the period 1962-2011 for three locations in Western Australia representing low-, medium-and high-rainfall cropping regions: Merredin, Wickepin and Kojonup. The grazing-management policy of the main scenario, 'crop grazing', placed livestock on the crops only until the crop reached Zadoks growth stage 30, provided the green biomass of the farm's annual pastures was <800kg/ha. A second 'shadow-grazing' scenario was run crop grazing; dual-purpose crop; sheep; simulation model; spelling; winter feed-gapAustralia; Western Australia; Animalia; Ovis aries; Triticum aestivum; agricultural policy; cereal; grazing management; livestock farming; pasture; rainfed agriculture; wheat

Multi-stage linear programming model for optimizing cropping plan decisions under the new Common Agricultural Policy2015 The new European Union's Common Agricultural Policy will cover the period from 2015 to 2020. Significant novelties in the payment scheme have been introduced which may potentially encourage farmers to implement changes at the farm level by meeting certain environmental requirements in return for support payments. The mandatory requirements, commonly known as 'greening rules', consist of crop diversification, maintenance of permanent grassland and establishment of an ecological focus area.This paper presents a decision-support tool based on a multi-stage linear programming model that identifies optimal cropping plan decisions under the new Common Agricultural Policy. The capabilities of our tool are illustrated through its application to the Spanish agricultural regions. Our method identifies the optimal cropping plan (i.e., crops to be grown and their acreage each year during the reform horizon) that maximizes the farmer's net return in each region. Furthermore, the model can also be used to calculate the minCommon Agricultural Policy; Cropping plan; Decision support tool; Greening rulesalternative agriculture; Common Agricultural Policy; cropping practice; decision support system; European Union; linear programing; modeling

Engineering a plant community to deliver multiple ecosystem services2015 The sustainable delivery of multiple ecosystem services requires the management of functionally diverse biological communities. In an agricultural context, an emphasis on food production has often led to a loss of biodiversity to the detriment of other ecosystem services such as the maintenance of soil health and pest regulation. In scenarios where multiple species can be grown together, it may be possible to better balance environmental and agronomic services through the targeted selection of companion species. We used the case study of legume-based cover crops to engineer a plant community that delivered the optimal balance of six ecosystem services: early productivity, regrowth following mowing, weed suppression, support of invertebrates, soil fertility building (measured as yield of following crop), and conservation of nutrients in the soil. An experimental species pool of 12 cultivated legume species was screened for a range of functional traits and ecosystem services at five sites across a geographical Competition model; Cover crops; Functional traits; Legumes; Soil fertility; WeedsAnimals; Computer Simulation; Crops, Agricultural; Ecosystem; Fabaceae; Great Britain; Invertebrates; Models, Biological; Plant Weeds; Poaceae; Population Density; United Kingdom; Invertebrata; agricultural policy; biodiversity; bioengineering; cover crop; ecosystem service; food production; geographical region; legume; phenology; plant community; soil fertility; species richness; sustainability; weed; animal; biological model; computer simulation; crop; ecosystem; Fabaceae; invertebrate; physiology; Poaceae; population density; United Kingdom; weed

Improving the timeliness of winter wheat production forecast in the United States of America, Ukraine and China using MODIS data and NCAR Growing Degree Day information2015 Wheat is the most important cereal crop traded on international markets and winter wheat constitutes approximately 80% of global wheat production. Thus, accurate and timely production forecasts are critical for making informed agricultural policies and investments, as well as increasing market efficiency and stability. Becker-Reshef et al. (2010) developed an empirical generalized model for forecasting winter wheat production. Their approach combined BRDF-corrected daily surface reflectance from Moderate resolution Imaging Spectroradiometer (MODIS) Climate Modeling Grid (CMG) with detailed official crop statistics and crop type masks. It is based on the relationship between the Normalized Difference Vegetation Index (NDVI) at the peak of the growing season, percent wheat within the CMG pixel (area within the CMG pixel occupied by wheat), and the final yields. This method predicts the yield approximately one month to six weeks prior to harvest. In this study, we include Growing Degree Day (GDD) information extGDD; MODIS; NCAR; Production; Winter wheat; YieldChina; Ukraine; United States; Triticum aestivum; Commerce; Forecasting; Image reconstruction; International trade; Pixels; Production; Radiometers; Satellite imagery; GDD; MODIS; NCAR; Winter wheat; Yield; accuracy assessment; agricultural policy; climate modeling; crop production; crop yield; forecasting method; growing season; information system; model validation; MODIS; NDVI; pixel; policy making; wheat; winter; Crops

Heterogeneous technology, scale of land use and technical efficiency: The case of Hungarian crop farms2015 In this paper, we analyse the technical efficiency (TE) of Hungarian crop farms between 2001 and 2009 using conventional stochastic frontier analysis (SFA) and a latent class model (LCM). Our results suggest that technological heterogeneity plays an important role in Hungarian cereal, oilseed and protein (COP) crop producing farms, which are traditionally assumed to use homogeneous technologies. We identify two groups with different technologies using an LCM, and find that the scale of land use is one of the most important factors that differentiates our sample into unique technologies. Our results reveal that in the Hungarian COP sector there is less chance to increase performance through TE improvement than was earlier expected. The estimations also suggest that there is no room to improve productivity by increasing farm size, unless farms switch technologies. Consequently, agricultural policies for increasing productivity should concentrate on technological progress. © 2014.Crop farm; Latent class model; Scale of land use; Technical efficiency; Technological heterogeneityHungary; agricultural modeling; agricultural policy; crop production; cropping practice; land use planning; numerical model; productivity; stochasticity; technical efficiency; agricultural performance; agricultural technology; farm size; land use; policy approach; technology adoption

An ex-ante impact assessment of the common agricultural policy reform in the North-Western Romania2015 The paper aims to assess the impact of the Common Agricultural Policy reform (post 2014) in the environmental vulnerable areas from Romania. It proposes a bio-economic dynamic farm model calibrated with the positive mathematical programming (PMP). The standard PMP approach was extended to simulate the mixed farming systems through the introduction of a livestock production activity in the first calibration step. It allows incorporating activities not available in the base year, but that can be performed by the farmers after the future policy reforms. The model provides supply-responses for both the crop and livestock farms according to the agricultural and financial policy shifts. It maximizes the farm net financial flows subject to the resource, livestock, financial and agricultural policy constraints. The initialisation data were obtained from a face-to-face stratified survey applied on the mixed-sheep farms that have used grassland areas under the Agri-Environment Schemes (AES) in the North-Western RomaniaAgri-Environment Schemes (AES); Bio-economic model; Land abandonment; Positive mathematical programming (PMP)

Redistribution of Direct Payments to Permanent Grasslands: Intended and Unintended Impacts; [Redistribution des paiements directs en faveur des superficies toujours en herbe : Incidences recherchées ou pas]; [Umverteilung von Direktzahlungen zugunsten von Dauergrünlandbetrieben: Beabsichtigte und unbeabsichtigte Auswirkungen]2016 Grasslands are an important landscape element in Europe. However, the grassland area has been reduced in the last 50 years. This article assesses potential impacts of a scenario that redistributes CAP direct payments to maintain or increase permanent grassland areas using a farm-level modelling approach in Germany, Wales and Switzerland. Our results indicate that a reallocation of support payments can help to prevent abandonment or conversion of permanent grassland to more intensive land use. This may be more difficult to achieve when there is a limited arable area to transfer budget from, as demonstrated by results in Wales. Policy effects at the level of farm type can often vary due to the heterogeneities and complexities of permanent grassland farming systems. Our results also show that unintended ‘slippage’ effects such as increased temporary grassland area may occur, though this could also be seen as a form of sustainable intensification. Other difficulties include: a) potential for negative effects on sGermany; Switzerland; United Kingdom; Wales; agricultural intensification; Common Agricultural Policy; farming system; grassland; land market; landscape planning; profitability; sustainability

Quantifying the erosion effect on current carbon budget of European agricultural soils at high spatial resolution2016 The idea of offsetting anthropogenic CO2 emissions by increasing global soil organic carbon (SOC), as recently proposed by French authorities ahead of COP21 in the 'four per mil' initiative, is notable. However, a high uncertainty still exits on land C balance components. In particular, the role of erosion in the global C cycle is not totally disentangled, leading to disagreement whether this process induces lands to be a source or sink of CO2. To investigate this issue, we coupled soil erosion into a biogeochemistry model, running at 1 km2 resolution across the agricultural soils of the European Union (EU). Based on data-driven assumptions, the simulation took into account also soil deposition within grid cells and the potential C export to riverine systems, in a way to be conservative in a mass balance. We estimated that 143 of 187 Mha have C erosion rates <0.05 Mg C ha-1 yr-1, although some hot-spot areas showed eroded SOC >0.45 Mg C ha-1 yr-1. In comparison with a baseline without erosion, the model suggeCoupled erosion-SOC models; Erosion; European Union; Lateral C fluxes; Soil organic carbonAgriculture; Carbon; Carbon Cycle; Carbon Dioxide; Environmental Monitoring; Europe; Models, Theoretical; Soil; carbon; carbon dioxide; soil; agricultural soil; carbon budget; carbon cycle; carbon dioxide; carbon emission; carbon flux; carbon sink; European Union; soil carbon; soil erosion; spatial resolution; agriculture; carbon cycle; chemistry; environmental monitoring; Europe; soil; theoretical model

Hybridizing local and generic information to model cropping system spatial distribution in an agricultural landscape2016 For quantitative water management, fine analysis of spatial and temporal interactions between cropping systems and water resources helps identify time and site-specific withdrawal situations. However, it is a methodological challenge to provide fine-resolution analyses at the scale of large watersheds used for crises management. In this study, we present a methodology based on multiple methods and mixed sources of information to finely model an agricultural landscape (AL) that represents the spatial distribution of cropping systems. Our approach is based on progressively hybridizing databases and local actors' and experts' knowledge to produce a spatially explicit and dynamic model. The Land Parcel Identification System database, which resulted from the European Common Agricultural Policy, is crucial for our method since it provides the spatial and temporal basis of our model (i.e., geographic delineation of islets and information about crop sequences). Local knowledge is used to identify factors determining Farming system; Irrigation; Landscape agronomy; Mixed methods; Perception-based regional mappingagricultural land; agronomy; farming system; irrigation; mapping; methodology; spatial distribution; water management

Modeling the land suitability using GIS and AHP for cotton cultivation in Punjab, Pakistan2016 The main goal of this research was to establish a spatial model for identification of suitable land for cotton in Punjab, Pakistan through evaluation of multidisciplinary variables by applying geographic information system (GIS) and analytical hierarchy process (AHP) approach. In this model, rivers were used as constraint and seven factors were temperature, soil physical and chemical properties, soil pH, aridity classes, agro-ecological zones, and river command area. On the basis of these parameters suitability maps were generated. By pair-wise comparison matrix (PWCM) of AHP, weights were extracted by means of principal Eigen vector by Saaty.s method, with accepted consistency ratio of 0.09. Multi-criteria evaluation (MCE) employing weighted linear combination aggregates all suitability maps to generate final suitability map. It was found that more potential sites exist along with existing cotton practiced area. The result provided important information for farmers to establish linkage between policy decisioAnalytic hierarchy process; Cotton; Geographic information systems; Land suitability; Multi criteria evaluation; Pair-wise comparison matrixPakistan; Punjab [Pakistan]; Gossypium hirsutum; agricultural development; agricultural land; agricultural policy; agroecology; analytical hierarchy process; cotton; cultivation; eigenvalue; GIS; land management; numerical method; policy making; regulatory framework; soil property

Potential effects of the income stabilisation tool (IST) in Swiss agriculture2016 We extend the existing literature on the income stabilisation tool (IST) by investigating the influence of farm and farmers' characteristics on potential indemnification applying double-hurdle models on a rich panel data set on Swiss farms. We find more likely and higher indemnifications for part-time and low-income farmers. Thus, the IST might become a new transfer instrument hampering the structural change. Even though the estimated costs of the IST are low compared with the current direct payment level in Switzerland, both policy measures are partly substitutes with respect to income risk reductions implying more frequent and higher indemnification through the IST if direct payments are reduced. © Oxford University Press and Foundation for the European Review of Agricultural Economics 2015.Double-hurdle model; Income stabilisation tool; SwitzerlandSwitzerland; agricultural modeling; agricultural policy; alternative agriculture; farming system; income distribution; low income population; panel data; risk assessment; structural change

Atrazine Transport Within a Coastal Zone in Southeastern Puerto Rico: a Sensitivity Analysis of an Agricultural Field Model and Riparian Zone Management Model2016 Agrichemical runoff from farmland may adversely impact coastal water quality. Two models, the Agricultural Policy/Environmental eXtender (APEX) and the Riparian Ecosystem Management Model (REMM), were used to evaluate the movement of the herbicide atrazine to the Jobos Bay National Estuarine Research Reserve from adjacent fields. The reserve is located on Puerto Rico’s southeast coast. Edge-of-field atrazine outputs simulated with the APEX were routed through a grass-forest buffer using the REMM. Atrazine DT50 (half-life) values measured in both field and buffer soils indicated that accelerated degradation conditions had developed in the field soil due to repeated atrazine application. APEX simulations examined both the measured field and buffer soil atrazine DT50 and the model’s default value. The use of the measured field soil atrazine degradation rate in the APEX resulted in 33 % lower atrazine transport from the field. REMM simulations indicated that the buffer system had the potential to reduce dissolvedConservation Effects Assessment Project; Hydrology; Predictive models; Tropical estuary; Water quality; WetlandsPuerto Rico; Agricultural robots; Degradation; Ecosystems; Forestry; Hydrology; Predictive analytics; Runoff; Sensitivity analysis; Soils; Storms; Tropics; Water quality; Weed control; Wetlands; Accelerated degradation; Agricultural policies; Conservation effects; Herbicide application; Pesticide degradation; Predictive models; Riparian ecosystem management models; Water quality measurement; agrochemical; atrazine; coastal zone; riparian zone; runoff; sensitivity analysis; surface water; water quality; Herbicides

Bayesian Estimation of Possibly Similar Yield Densities: Implications for Rating Crop Insurance Contracts2016 The Agricultural Act of 2014 solidified insurance as the cornerstone of U.S. agricultural policy. The Congressional Budget Office (2014) estimates that this act will increase spending on agricultural insurance programs by $5.7 billion to a total of $89.8 billion over the next decade. In light of the sizable resources directed toward these programs, accurate rating of insurance contracts is of the utmost importance to producers, private insurance companies, and the federal government. Unlike most forms of insurance, agricultural insurance is plagued by a paucity of spatially correlated data. A novel interpretation of Bayesian Model Averaging is used to estimate a set of possibly similar densities that offers greater efficiency if the set of densities are similar while seemingly not losing any if the set of densities are dissimilar. Simulations indicate that finite sample performance - in particular small sample performance - is quite promising. The proposed approach does not require knowledge of the form or exBayesian model averaging; multiple density estimation; Rating crop insurance contracts; small sample estimation; spatial correlationUnited States; agricultural policy; Bayesian analysis; correlation; crop production; crop yield; estimation method; insurance system; spatial analysis

The potential for tree planting strategies to reduce local and regional ecosystem impacts of agricultural ammonia emissions2016 Trees are very effective at capturing both gaseous and particulate pollutants from the atmosphere. But while studies have often focussed on PM and NOx in the urban environment, little research has been carried out on the tree effect of capturing gaseous emissions of ammonia in the rural landscape. To examine the removal or scavenging of ammonia by trees a long-range atmospheric model (FRAME) was used to compare two strategies that could be used in emission reduction policies anywhere in the world where nitrogen pollution from agriculture is a problem. One strategy was to reduce the emission source strength of livestock management systems by implementing two 'tree-capture' systems scenarios - tree belts downwind of housing and managing livestock under trees. This emission reduction can be described as an 'on-farm' emission reduction policy, as ammonia is 'stopped' from dispersion outside the farm boundaries. The second strategy was to apply an afforestation policy targeting areas of high ammonia emission throuAgroforestry; Ammonia; Atmospheric pollution; Nitrogen depostionAmmonia; Animal Husbandry; Animals; Atmosphere; Cattle; Ecosystem; Environmental Pollution; Gases; Livestock; Models, Theoretical; Nitrogen; Swine; Trees; United Kingdom; Bos; Suidae; Emission control; Farms; Housing; Nitrogen; Nitrogen removal; Reforestation; ammonia; nitrogen; ammonia; gas; nitrogen; % reductions; Agroforestry; Ammonia emissions; Atmospheric pollution; Emission reduction; Emission reduction policies; Natural areas; Nitrogen depostion; Particulates; Tree plantings; afforestation; agricultural emission; agricultural policy; agroforestry; ammonia; atmospheric modeling; atmospheric pollution; cattle; emission control; environmental impact; forestry policy; livestock farming; nitrogen oxides; particulate matter; pig; pollutant removal; pollutant source; pollution control; rural landscape; scavenging (chemistry); urban area; wet deposition; afforestation; Article; ecosystem; environmental impact; environmental management; environmental planning; human; livestock; nitrogen deposition; nonhuman; po

The effect of milk quota abolishment on farm intensity: Shifts and stability2016 We investigate whether milk quota abolition in the Netherlands is likely to lead to a shift towards more intensive farms, and whether the legislation introduced by the Dutch government to prevent this from happening is likely to be effective. To this end, a mathematical programming model is developed and applied to ten Dutch dairy farms of varying size. The mathematical programming model allows us to calculate shadow prices, which we use to evaluate the stability or likelihood of a shift in the farmer decisions in our model. Our results suggest a strong increase in intensity for the largest farm type when milk quotas are abolished, while further intensification is limited for the smaller farm types. Although most farm types increase the number of cows on the farm, for the smaller ones this can only be achieved when the costs of expanding decrease considerably. The new legislation introduced by the Dutch government to prevent strong intensification appears to be successful. © 2016 Royal Netherlands Society forAgricultural policy; Dairy farming; Farm intensification; Manure; Milk quota abolishment; Netherlands; ShiftsNetherlands; agricultural policy; cattle; dairy farming; environmental legislation; farm; manure; milk; numerical model; quota system

Modelling shifts between mono- and multifunctional farming systems: the importance of social and economic drivers2017 Context: In Europe, policy measures are starting to emerge that promote multifunctional farming systems and delivery of ecosystem services besides food production. Effectiveness of these policy instruments have to deal with ecological, economic and social complexities and with complexities in individual decisions of local actors leading to system shifts. Objective: The objective of this paper is to discover the most important social and/or economic drivers that cause farm systems to shift between a monofunctional (providing food) and a multifunctional state (providing food and natural pest regulation). Methods: Using a cellular automata model, we simulated decisions of individual farmers to shift between a mono-and multifunctional state through time, based on their behaviour type and on financial and social consequences. Collaboration of multifunctional farmers at a landscape scale is a precondition to provide a reliable level of natural pest regulation. Results: Costs of applying green infrastructure was an Complex adaptive systems; Ecosystem services; Farmer behaviour; Green infrastructure; Hysteresis; Natural pest regulationEurope; adaptive management; agricultural policy; cellular automaton; complexity; ecological modeling; ecosystem service; farming system; food production; hysteresis; pest control; policy analysis

The Whole farm financial implications of different tillage systems on different crop rotations in the Swartland area of the Western Cape, South Africa2017 A Conservation agriculture (CA) is one of the most holistic sustainable agricultural practices yet. It reduces environmental degradation, and concurrently it could enhance farm profitability. A large proportion of the commercial grain producers in the Middle Swartland in the Western Cape Province of South Africa have adopted CA to varying degrees. Adoption of CA in South Africa, has taken place in the absence of any policy support framework directed to CA. The physical/biological benefits of CA are well known. The financial implications of the various systems within CA, at farm-level varies. Farm systems are complex, consisting of numerous interrelated components, and different farmers' views, preferences and skill sets. A whole-farm budget model is developed within a systems approach to compare various farming systems designed within CA principles. Multidisciplinary group discussions are used to bridge the gap between disciplinary scientific knowledge. To serve as a basis for comparison, the whole-farm modelBudget modelling; Conservation agriculture; No-till; Resilience; Sustainability; Systems thinking

A Meta-Analysis on the Elasticity of Demand for Pesticides2017 There is an increasing policy interest in pesticide taxation schemes as a measure to reduce harmful effects of pesticide use. The effectiveness of such tax depends, however, on the price elasticity of demand for pesticides. Moreover, information on these demand elasticities and their determinants is of crucial relevance for policy-making and normative modeling approaches. In this article, we present a meta-analysis based on studies that have estimated pesticide demand elasticities in Europe and North America. Our meta-analysis reveals that the own-price elasticities of demand for pesticides are, with a median of −0.28, significantly smaller than zero, but also significantly larger than −1, i.e. to be inelastic. We find that the demand for pesticides for special crops is less elastic than that for arable and grassland. In addition, the demand for herbicides is more elastic than for other pesticides. Studies that consider only short-term horizons and little flexibility for farmers to adjust to price changes genAgricultural policy; demand analysis; meta-analysis; own-price elasticity of demand; pesticide tax; pesticides; robust regressionEurope; North America; agricultural policy; demand elasticity; meta-analysis; pesticide; regression analysis; tax system

Extreme meteorological disaster effects on grain production in Jilin Province, China2017 Extreme meteorological disaster effects on grain production is mainly determined by the interaction between danger degree of hazard-induced factors and vulnerability degree of hazard-affected bodies. This paper treats physical exposure, sensitivity of the response to the impact, and capabilities of disaster prevention and mitigation as a complex system for vulnerability degree of hazard-affected bodies, which included the external shocks and internal stability mechanism. Hazard-induced factors generate external shocks on grain production systems though exposure and sensitivity of hazard-affected body, and the result can be represented as affected area of grain. By quantile regression model, this paper depicts the quantitative relationship between hazard-induced factors of extreme meteorological disaster and the affected area in the tail of the distribution. Moreover, the model of production function have also been utilized to expound and prove the quantitative relationship between the affected area and final danger degree of hazard-induced factors; extreme meteorological disaster; grain production; Jilin Province in China; vulnerability degree of hazard-affected bodies

Resource basis, ecosystem and growth of grain family farm in China: Based on rough set theory and hierarchical linear model2017 Based on resource-based theory and enterprise ecosystem theory, this paper used the sample of Huang-huai-hai plain 487 grain family farms, in the basis of attribute reduction by rough set theory, introduce the important individual-level and provincial-level factors into hierarchical linear model, in order to reveal different level factors affect growth of grain family farm in structural differences and interaction. The results showed that 65.68% of the differences were caused by individual-level factors, and 34.32% were caused by provincial-level factors. The factors at the individual level, including the improvement of production equipment (IPE), education of farmers (EOF), regularization of management rules (RMR), and difficulty level of getting loans (DLL), had positive effects on growth of family farm, whereas the frequency of staff participating in training (FST) had a negative effect. At provincial level, improvement of the support policy system (IDSPS) could strengthen the positive correlation between Enterprise ecosystem theory; Grain family farm; Hierarchical linear model; Resource-based theory; Rough set theoryChina; North China Plain; agricultural management; agricultural modeling; agricultural policy; ecological theory; education; family farm; government; growth rate; regulatory framework; resource use; training

A generic pest submodel for use in integrated assessment models2017 The sustainability of agricultural land use has been the subject of integrated assessments for some time. In these assessments, knowledge of various disciplines is combined to assess, e.g., the drawbacks and benefits of new agrotechnologies, changes in management systems, and the introduction or abolition of agricultural policies. Crop models are often used in these assessments, and the more details the models can provide, the more factors can be considered. For example, the crop model EPIC can determine fertilizer and irrigation water use based on crop demand. However, pesticides can only be applied manually and have no impact on the crop. We therefore developed a pest submodel providing estimates of pesticide consumption based on pest pressure and the corresponding reactions of crops, thus completing a process loop analogous to the application of fertilizers or irrigation water. We distinguish three pest categories: insects, fungi, and weeds. For insects, a biological temperature response function is used tCrop modeling; EPIC; Fungal diseases; Insect pests; Pesticides; WeedsFungi; Glycine max; Gossypium hirsutum; Hexapoda; Solanum tuberosum; Triticum aestivum; Zea mays; Agriculture; Climate change; Decay (organic); Fertilizers; Irrigation; Land use; Pesticides; Population statistics; Water; Water supply; Crop model; EPIC; Fungal disease; Insect pest; Weeds; abundance; agricultural land; agricultural modeling; crop damage; crop production; disease spread; environmental assessment; environmental conditions; fertilizer application; fungal disease; land use planning; model test; pest species; pesticide; pesticide application; weed; Crops

Simultaneous calibration of evapotranspiration and crop yield in agronomic system modeling using the APEX model2018 Reliable estimation of ET is especially important in semi-arid conditions where ET prediction is instrumental in cost-effective management of scarce water resources and crop production. In addition to the role of climate variables and soil characteristics, the actual ET is influenced by dynamic crop characteristics during the growing season. Therefore, accounting for the interaction between crop growth and actual ET can significantly improve the performance of models. In this study, an efficient approach is presented for simultaneous calibration of ET and crop growth parameters for the Agricultural Policy/Environmental eXtender (APEX) model for daily, weekly, and monthly ET. The proposed approach involves the development of an objective function based on a compounded time series comprising of scaled annual ET and crop yield data. An efficient search algorithm based on the DiffeRential Evolution Adaptive Metropolis (DREAM) algorithm was implemented in R language to find the parameter values that minimizes the Automatic calibration; Dryland; Multi-objective optimization; Sensitivity analysisCost effectiveness; Crops; Cultivation; Evolutionary algorithms; Forecasting; Multiobjective optimization; Water resources; Agricultural policies; Automatic calibration; Calibrated model; Crop growth; Crop yield; Dry land; Leaf Area Index; Multi-objectives optimization; Objective functions; Simultaneous calibration; agricultural modeling; agronomy; algorithm; calibration; climate change; crop production; crop yield; dryland farming; growth; leaf area index; optimization; semiarid region; sensitivity analysis; Sensitivity analysis

Soil erosion modeling and conservation planning2018 Accelerated soil erosion induced by human activities is a primary cause of soil degradation worldwide. The main driver behind the problem is agriculture, and at stake is the long-term sustainability of global agricultural production capacity. Barring major, unforeseen scientific advances in the future, and if soil erosion and population growth remain unconstrained from their current rates, humankind may eventually lose the ability to feed itself. A significant problem associated with soil erosion is off-site sediment pollution. Costs related to the delivery of sediment to streams and other water bodies worldwide are enormous. Simulation modeling is one of the most powerful scientific tools available to address questions, assess alternatives, and support decision making for natural resource management. Over the past three decades, a number of erosion models with varying levels of complexity have been developed to address a wide range of environmental issues and describe/understand the behavior of land and wateAgricultural policy/environmental extender; AnnAGNPS; Annualized agricultural non-point source; APEX; Geographic information systems; GIS; Rangeland hydrology and erosion model; Remote sensing; Revised universal soil loss equation; RHEM; RS; RUSLE; Soil and water assessment tool; SWAT; Universal soil loss equation; USLE; Water erosion prediction project; WEPP; WEPS; Wind erosion prediction system

Decision support tools for site-specific fertilizer recommendations and agricultural planning in selected countries in sub-Sahara Africa2018 Recommendations and decisions of crop management in sub-Saharan Africa (SSA) are often based on traditional field experimentation. This usually ignores the variability of production factors in space and time, and hence invalidates such decisions and recommendations outside of the experimental sites. Yet, the use of alternative or complementary decision support approaches such as crop modelling is limited. In this paper, we reviewed the state of the use of crop modelling in informing site specific fertilizer recommendations in some countries in SSA. Even though nitrogen fertilizer recommendations in most countries across Africa are blanket, the limited employment of models show that optimum nitrogen application should be differentiated according to soil types, management and climate. A number of studies reported on increased fertilizer use efficiency and reduced crop production risks with the use of decision support tools (DST). The review also showed that the gross limitation of the use of models as agricultuResource use efficiency; Risk management; Soil productivity; Sub Sahara AfricaSub-Saharan Africa; agricultural management; agricultural modeling; agricultural policy; agricultural soil; agricultural technology; decision making; decision support system; fertilizer; fertilizer application; government; nongovernmental organization; resource use; risk assessment; soil type; technology adoption

The economic value of replacement breeding ewes attaining puberty within their first year of life on New Zealand sheep farms2018 The economic value of increasing the reproductive performance of a breeding-ewe flock through selecting replacement ewes that attain puberty (AP) in their first year of life was quantified using bio-economic farm system modelling. In all of the scenarios modelled, the breeding-ewes were first presented for mating as yearlings (18–19 months of age) to enable them to start lambing at 2 years of age. For a New Zealand hill country sheep farm initially weaning 1.4 lambs per ewe mated, farm profit was improved by 6% when the percentage of breeding ewes that attained puberty in their first year of life was increased from 25% to 100%. However, if current sheep-industry target liveweight recommendations for rearing ewe lambs are met then between 70 and 95% of breeding-ewes should already attain puberty in their first year of life, and under these circumstances any further gains in farm profitability through specifically using this selection policy will be small (<2%). Countering the reproductive performance benefits Breeding-ewes; Economic value; Farm system modelling; Lamb puberty; Reproductive efficiency; SheepNew Zealand; Ovis aries; agricultural modeling; agricultural policy; economic analysis; farming system; scenario analysis; sexual maturity; sheep; weaning; weight

Changing man-land interrelations in China's farming area under urbanization and its implications for food security2018 The Huang-Huai-Hai Plain (HHH) is typical of China's farming area, and was predicted as one of the fastest growing areas of urbanization in the world. Since the turn of the new millennium, construction land and farmland transitions in this region driven by rapid urbanization have resulted in dramatic loss of farmland, which triggered a serious threat to regional even national food security. In this paper, the coupling relationships between per capita construction land transition (PCCT) and per capita farmland transition (PCFT) in the HHH and their implications for regional food security are analyzed. During 2000–2015, the farmland decreased by 8.59%, 72.25% of which were occupied by construction land. There are two major coupling types between PCCT and PCFT, one is the double increasing of per capita construction land area (PCCA) and per capita farmland area (PCFA); another is the increasing of PCCA and the decreasing of PCFA. The fluctuant increasing of PCCT and decreasing of PCFT coexisted and presented symCoupling model; Farmland protection; Land use transition; Policy implications; Rural sustainability; Urban-rural transformation developmentAgriculture; China; Cities; Food Supply; Geography; Humans; Urban Population; Urbanization; China; North China Plain; Economics; Farms; Food supply; Public policy; Rural areas; Construction land; Coupling models; Farmland protections; Food security; Land use transition; Per capita; Policy implications; Rural sustainability; Urban-rural; Urban-rural transformation development; agricultural land; agricultural management; agricultural modeling; agricultural policy; farming system; food security; land reclamation; land use planning; landscape protection; nature-society relations; redevelopment; rural planning; rural population; social security; sustainability; urban-rural migration; urbanization; adult; agricultural land; agricultural worker; China; food security; human; male; occupation; rural population; social security; socioeconomics; urbanization; agriculture; catering service; China; city; geography; urban population; Land use

Evaluating evapotranspiration estimation methods in APEX model for dryland cropping systems in a semi-arid region2018 Evapotranspiration (ET), is a major component of the hydrologic budget and therefore it requires accurate estimation. The Agricultural Policy/Environmental eXtender (APEX), a hydrologic and water quality model developed for evaluating the effect of agricultural production management practices on the environment. It has five different methods to simulate ET. The objectives of this study were to: determine the impact of using different ET methods in APEX on sensitive ET parameters in semi-arid environments, determine reasonable range of values for sensitive parameters, and compare performance of these methods using multiple criteria. ET and crop yield data measured in the Lysimeter fields located in the USDA-ARS Conservation and Production Research Laboratory, Bushland, Texas were used to calibrate and validate the model. Results indicated that selection of statistical model performance measure and ET method affects the number of sensitive parameters and parameter rank. The number of sensitive parameters remainCalibration; ET methods; Multi-comparison criteria; Sensitivity analysis; ValidationBushland; Texas; United States; Agriculture; Budget control; Evapotranspiration; Rain; Research laboratories; Water quality; Agricultural policies; Comparison criterion; Dryland cropping systems; Estimation methods; Evapotranspiration method; Multi-comparison criteria; Performance; Semi-arid region; Sensitive parameter; Validation; agricultural management; agricultural modeling; calibration; crop yield; cropping practice; dryland farming; environmental impact; estimation method; evapotranspiration; hydrological cycle; management practice; model validation; multicriteria analysis; Penman-Monteith equation; semiarid region; sensitivity analysis; water quality; Sensitivity analysis

APEXSENSUN: An Open-Source Package in R for Sensitivity Analysis and Model Performance Evaluation of APEX2018 The Agricultural Policy/Environmental eXtender (APEX) model is used to evaluate the impact of different land management strategies associated with water availability, soil and water quality, plant growth, and economics. This article presents APEXSENSUN, an open-source software package that automates global sensitivity analysis and assists with calibration of the APEX model. APEXSENSUN was developed in R programming language and includes regression-based, derivative-based, and variance-based methods, as well as a regional sensitivity analysis method. Evapotranspiration data measured at a research field located at the United States Department of Agriculture-Agricultural Research Service Conservation and Production Research Laboratory in Bushland, Texas were utilized to illustrate the main features of APEXSENSUN, which are to identify important parameters and assist with calibration. The results from variance-based methods were in agreement regarding the ranking of top five sensitive parameters including the soievapotranspiration; global sensitivity analysis; Monte Carlo simulation; Morris method; regional sensitivity analysis; statistics; uncertainty analysisBushland; Texas; United States; Agriculture; Calibration; Evapotranspiration; Intelligent systems; Monte Carlo methods; Open source software; Open systems; Quality control; Research laboratories; Soils; Statistics; Testing; Uncertainty analysis; Water quality; Agricultural policies; Agricultural Research Services; Analysis and modeling; Global sensitivity analysis; Morris method; Parameter distributions; United states department of agricultures; Variance-based methods; evapotranspiration; land management; microbial activity; Monte Carlo analysis; numerical method; sensitivity analysis; simulation; software; statistical analysis; strategic approach; testing method; uncertainty analysis; Sensitivity analysis

A Parallel Computation Tool to Enable Dynamic Sensitivity and Model Performance Analysis of APEX: Evapotranspiration Modeling2019 Global sensitivity analysis can be used for assessing the relative importance of model parameters on model outputs. The sensitivity of parameters usually indicates a temporal variation due to variation in the environmental conditions (e.g., variation in weather or plant growth). In addition, the size of averaging window by which the outputs of a model are aggregated or averaged may impact parameter sensitivities. In this study, temporal variation of parameters sensitives, model performance, as well as the impact of the size of time-averaging window on evapotranspiration (ET) prediction using the Agricultural Policy/Environmental eXtender (APEX) model are investigated. To achieve these goals, an open-source package named PARAPEX was developed in R and used to perform dynamic sensitivity and model performance analysis of APEX using parallel computation. PARAPEX reduced the computation time from 5,939 to 379 s (using 20 and 1 computation nodes, respectively). The sensitivity analysis results indicated the paramebig data; global sensitivity analysis; high performance computation; PARAPEX; statisticsOgallala Aquifer; United States; Agriculture; Aquifers; Big data; Evapotranspiration; Soils; Statistics; Water supply; Dynamic performance analysis; Environmental conditions; Evapotranspiration modeling; Global sensitivity analysis; High performance computation; PARAPEX; Sensitivity of parameters; Transformation dynamics; computer simulation; environmental conditions; evapotranspiration; organic matter; performance assessment; sensitivity analysis; temporal variation; Sensitivity analysis

Cropping systems are homogenized by off-farm income – Empirical evidence from small-scale farming systems in dry forests of southern Ecuador2019 Diversified agricultural landscapes have been shown to provide a wide range of ecosystem services. It is often stated that the main motivation behind growing multiple crops within a farm is to buffer farm income against market and climate risks. However, household characteristics, particularly the amount of off-farm income may also influence farm diversity. While the drivers of diversifying farm income have been investigated extensively, the ecologically important level of land-use diversity on a farm has seldom been used as a dependent variable. Based on data from 163 households, this paper analyzes the impact of social, economic and demographic household characteristics on crop diversification for farms located around the Laipuna Reserve in the dry forests of southern Ecuador. Using a Heckman two-step regression model, we identified factors that influence a) the probability that a farm will be diversified (PD) and b) the degree of diversification at the farm level (LUD), quantified by the Shannon index. We Financial assistance; Heckman model; Households; Land-use diversification; Shannon indexEcuador; cropping practice; empirical analysis; farming system; finance; income; land use change; modeling; smallholder

Copula statistical models for analyzing stochastic dependencies of systemic drought risk and potential adaptation strategies2019 Development and implementation of advanced statistical models for analyzing stochastic dependencies of systemic weather risk can help farmers, agricultural policy-makers and financial agents to address potential risk adaptation strategies and mitigation of threats to the agricultural industry. This study develops copula-based statistical models to provide a better understanding of systemic weather risks with agricultural and weather event data from Australia. In particular, we adopt a C-vine approach to model the joint insurance losses caused by drought events occurring simultaneously across different locations, and consecutively in different growing seasons. This modelling approach is enriched by a clustering analysis process through the multidimensional Kruskal–Shephard scaling method. Daily rainfall data (1889–2012) recorded in sixteen meteorological stations across Australia’s wheat belt spanning different climatic conditions are employed. On a regional scale, droughts occurring in the west are more scattC-vine copulas; Clustering; Diversification; Index-based insurance; Joint insurance losses; Weather systemic riskAustralia; Triticum aestivum; Agriculture; Insurance; Stochastic models; Stochastic systems; Adaptation strategies; Agricultural industries; Clustering; Diversification; Diversification strategies; Meteorological station; Stochastic dependencies; Systemic risks; adaptive management; agriculture; climate conditions; cluster analysis; drought; numerical model; statistical analysis; stochasticity; weather; Drought

Comparison of Evapotranspiration Simulation Performance by APEX Model in Dryland and Irrigated Cropping Systems2019 Accurate estimation of evapotranspiration (ET) is essential to improve water use efficiency of crop production systems managed under different water regimes. The Agricultural Policy/Environmental eXtender (APEX) model was used to simulate ET using four potential ET (ETp) methods. The objectives were to determine sensitive ET parameters in dryland and irrigated cropping systems and compare ET simulation in the two systems using multiple performance criteria. Measured ET and crop yield data from lysimeter fields located in the United States Department of Agriculture-Agricultural Research Service Bushland, Texas were used for evaluation. The number of sensitive parameters was higher for dryland (11–14) than irrigated cropping systems (6–8). Only four input parameters: soil evaporation plant cover factor, root growth soil strength, maximum rain intercept, and rain intercept coefficient were sensitive in both cropping systems. Overall, it is possible to find a set of robust parameter values to simulate ET accuratecalibration; ET methods; parametrization; sensitivity analysis; validationBushland; Ogallala Aquifer; Texas; United States; Aquifers; Calibration; Crops; Cultivation; Evapotranspiration; Rain; Sensitivity analysis; Water supply; Agricultural policies; Agricultural Research Services; Crop production systems; ET methods; Parametrizations; Simulation performance; United states department of agricultures; validation; agricultural modeling; calibration; crop production; crop yield; cropping practice; evapotranspiration; irrigation system; lysimeter; model validation; parameterization; sensitivity analysis; water use efficiency; Parameter estimation

Eco-system services in Agrarian Value Chains: Value detection of bio-diversity as public good provision, problems, and institutional issues2019 Valuation of nature (biodiversity: BD) and in particular ecosystem services (ESS) are important prerequisites for the design of cultural landscapes as well as in agricultural policy and the generation of BD as public interest. Designs should be built on valuation and valuation is usually seen as market assignment of prices. Yet, there is a problem with market failure. BD and ESS can be characterized as public goods, both being non-rival and non-exclusive, thus demanding public provision. Largely due to public pressure, nature provision and planning has received increased attention. Especially as a means to create values i.e. in conservation projects and specifically to add value and income to farmers' value chains. Governments seek to promote BD and landscape provision by farmers, but money is scarce. Planners frequently do not know what the public wants and contingent valuation results are often regarded as insufficient because of missing vehicles of payment. There is scope for a more workable coordination pNature as public good in value chains; Participatory approach; Political economy modelingagrarian change; agricultural policy; analytical framework; biodiversity; contingent valuation; economic analysis; ecosystem service; institutional framework; participatory approach; political economy; public goods; valuation; willingness to pay

Brexit and eu common agricultural policy: The possible consequences for lithuania2019 This paper examines the possible Brexit scenarios and their impacts on the Common Agricultural Policy (CAP) of the European Union (EU) with particular focus on Lithuania. The paper outlines the scientific discourse on the imminent modifications of the CAP after the Brexit along with changes in the EU budget. The paper was prepared during the beginning of Brexit negotiations, with withdrawal terms not being publicly disclosed. Thus, the most likely assumptions have been accepted in order to model the scenarios. The possible effects of Brexit on the agriculture of the small EU Member States are discussed taking the case of Lithuania as an example. The empirical analysis showed that, in the case of three different Brexit-induced CAP modifications, Lithuanian agricultural sector may lose 1% to 20% of financial support under the CAP direct payment mechanism. The corresponding loss under these scenarios is quantified for agricultural sectors of all the EU Member States. © 2017, Centre of Sociological Research. All Brexit; Common agricultural policy; Lithuania; Scenario modelling

Scaling-up conservation agriculture production system with drip irrigation by integrating MCE technique and the APEX model2019 The conservation agriculture production system (CAPS) approach with drip irrigation has proven to have the potential to improve water management and food production in Ethiopia. A method of scaling-up crop yield under CAPS with drip irrigation is developed by integrating a biophysical model: APEX (agricultural policy environmental eXtender), and a Geographic Information System (GIS)-based multi-criteria evaluation (MCE) technique. Topography, land use, proximity to road networks, and population density were considered in identifying potentially irrigable land. Weather and soil texture data were used to delineate unique climate zones with similar soil properties for crop yield simulation using well-calibrated crop model parameters. Crops water demand for the cropping periods was used to determine groundwater potential for irrigation. The calibrated APEX crop model was then used to predict crop yield across the different climatic and soil zones. The MCE technique identified about 18.7 Mha of land (16.7% of the Drip irrigation; Ethiopia; Groundwater potential; Scaling-up conservation agriculture; Sustainable intensificationAmhara; Ethiopia; Oromia; Allium cepa; Allium sativum; Brassica oleracea var. capitata; Lycopersicon esculentum; Climate models; Crops; Economics; Fruits; Groundwater; Land use; Motor transportation; Population statistics; Productivity; Soils; Textures; Topography; Vegetables; Water management; Conservation agricultures; Drip irrigation; Ethiopia; Groundwater potentials; Sustainable intensification; agricultural intensification; biophysics; conservation tillage; crop yield; drip irrigation; dry season; groundwater resource; population density; soil water potential; vegetable; water management; Irrigation

Social capital and adoption of alternative conservation agricultural practices in South-Western Nigeria2019 The major concern of most African countries, including Nigeria, in recent times is how to increase food production because of food insecurity issues, which by extension, is a major contributing factor to the prevalence of poverty. Therefore, adoption of conservation agricultural practices is regarded as a pathway to drive the achievement of food and nutrition security, as well as the needed optimal performance in the agri-food sector. Reportedly, scaling up of the limited adoption of these practices could be facilitated through kinship ties, peer influence, and social networks that govern mutual interactions among individuals; therefore, this motivated the study. Using cross-sectional data obtained from 350 sample units selected from South-Western Nigeria through a multistage sampling technique, this study applied descriptive statistical tools and cross-tabulation techniques to profile the sampled subjects while count outcome models were used to investigate the factors driving counts of conservative agricultuAdoption; Conservation agriculture; Count outcome models; Marginal treatment effects; Nigeria; Pca; Social capitalNigeria; agricultural modeling; agricultural policy; agricultural technology; alternative agriculture; food production; food security; marginalization; principal component analysis; smallholder; social capital; technology adoption

EU-Wide Impacts of the 2013 CAP Direct Payments Reform: A Farm-Level Analysis2020 This paper analyzes the microeconomic effects of the 2013 reform of the EU's Common Agricultural Policy (CAP). This is done using the EU-wide individual farm model (IFM-CAP). Simulation results show that although the reform succeeded to partially harmonize direct payments (DP) among farms and Member States, relatively strong differences in the distribution still remain in place. Around 62% of the farms increase their income, whereas the remaining 38% lose from the reform. The reform benefits small farms, while large farms lose out. As measured by the Gini coefficient, the 2013-CAP reform only partially reduces the disparity in the distribution of DP and farm income among farms. The Gini decomposition shows that subsidies (in particular decoupled payments) contribute to a decrease in the inequality of total farm income. The future CAP reform needs to have a stronger overhaul of the DP system in order to achieve a substantial reduction in inequality in the distribution of payments among farms and regions in EU.CAP reform; Common Agricultural Policy; EU; farm model; IFM-CAP; positive mathematical programming model

Agrarian enterprises mathematical ontological model development2020 Food sustainability is a one of the most-important problems of humans for today and tomorrow. Information and Communication Technologies integrating in Agriculture can solve some problems in this direction. This way based on such newest technologies as IoT, Cloud Computing, AI and others. But this technologies not guarantying any positive result without according business logic models and Agro knowledge gathering and sharing. An aim of this paper to justify a choice of tools and methods for design a data and knowledge models for agricultural enterprise control and management systems implementation. This solution must to solve main targets formulated by the Common Agricultural Policy of EU. An attention focused on ontology technology of knowledge presenting and collecting. In the work is proposed a simple example of farm enterprise ontology, which can be used like a base for developing of corresponding control system. Also proposed a way for advance abilities and usability of this ontology model. © Springer NaCAP; Graph; Management system; Ontology; OWL; RDFAgriculture; Computation theory; Ontology; Agricultural enterprise; Common agricultural policy; Data and knowledge models; Enterprise ontology; Graph; Information and Communication Technologies; Management systems; Ontological modeling; Information management

Identification of current research intensity and influence factors of agricultural nitrogen loss from cropping systems2020 A large number of studies related to agricultural nitrogen (N) losses have been conducted in recent decades worldwide. However, determining if specific N loss pathways are under-researched or over-researched for different country-crop combinations still remains uncertain. The objective of this study was to provide an estimate of crop-specific research deficits or excesses for global cropland ammonia volatilization, nitrous oxide emission, and N leaching from 2001 to 2015 from simulations with the DeNitrification-DeComposition (DNDC) model and zero-inflated Poisson model integrated with bibliometric metrics (i.e., numbers of publications and researchers). In addition, some major influencing factors affecting cropland N loss patterns were also evaluated. Our analysis showed that corn, wheat, rice, and legumes have received substantially more research focus than other crops due to their greater N losses. Greater amounts of research were always evident in China, the United States, and Australia for cereals; in ChBibliometric analysis; Cropping system; DNDC model; Global nitrogen lossAgricultural robots; Ammonia; Crops; Economics; Nitrogen; Nitrogen oxides; Sustainable development; Agricultural policies; Agricultural research; Agricultural sustainability; Ammonia volatilization; Denitrification decompositions (DNDC); Nitrous oxide emissions; Research and development; Tropical countries; Agricultural runoff

Under what management and policy scenarios can alley cropping be a competitive alternative in the United States Southeast?2020 Despite statements that it can mitigate financial risk through farm diversification, alley cropping in the United States Southeast has not been comprehensively modeled to estimate potential financial returns and risks. We used a Monte Carlo method to model stochastic financial returns to monocropping agriculture, loblolly pine plantation, and loblolly pine alley cropping in North Carolina, USA, plotting the results from 25,000 iterations to understand financial risk. Under certain scenarios and assumptions, alley cropping did have financial returns comparable to, or potentially higher than, monocropping agriculture, but did not lower overall risk, as measured by the spread of the distribution of financial returns. Pine plantations, on the other hand, did have lower risk than both alley cropping and monocropping. Alley cropping with wider 24.4-m alleys performed better than narrow 12.2-m alleys. Allowing the producer to choose a timber rotation length that optimizes financial returns generated the best financiAgroforestry; Forestry; Monte Carlo; Policy; Risk; Stochastic modellingNorth Carolina; United States; Pinus taeda; Rosa carolina carolina; agricultural diversification; agricultural land; agricultural management; agricultural policy; alley cropping; carbon sequestration; commodity; competition (economics); coniferous tree; economic analysis; government; scenario analysis

How does information dependence affect public attitudes towards genetically modified technology in China?2020 This study presents a careful understanding of the impact of information dependence on public attitudes (PAs) towards genetically modified (GM) technology in China by employing a structural equation modelling approach. Results in this study provide further empirical evidence to support the point of view that PAs towards GM technology vary with their information dependence. Information evaluation is the reasoning mechanism between information dependence and the perception of risks and benefits, ultimately determining PAs towards GM technology. Empirical results can serve as the basis for risk communication, suggesting that the public sector, scientific institutions, scientists, and officials must be more active in sharing scientific knowledge about GM technology with the public by developing more open channels for the dissemination of authoritative information, and public education is also needed. On the other hand, the medias' discourse system on GM technology should return to the scientific field for inspiriGM technology; information dependence; public behaviour; risk perceptionChina; agricultural policy; agricultural technology; genetically modified organism; public attitude; public sector; risk perception; technology policy

Estimation of Maize (Zea mays L.) Yield Per Harvest Area: Appropriate methods2020 Standardization of crop yield estimation methods at various levels of farming helps to obtain accurate agricultural statistics as well as assessing the suitability of agricultural practices under various production conditions. The current paper reviews various maize yield estimation methods, taking into account available yield parameters, and it also analyses the yield gap between maize potential and attainable yield. The easiest and more reliable methods of yield estimation are based on yield parameters collected from the field. However, farmer estimation methods are cheaper and faster compared to any other method of yield estimation from farmers’ fields. This paper also elaborates on the importance of the use of more complex methods for yield estimation, such as remote sensing and crop modelling. These complex methods are more accurate and can predict yield before field harvest with less deviation from the exact harvest yield. However, they are very expensive and not efficient for small plots of land (less Corn production; Farmer; Harvest yield; Models; Potential yield

Irrigation performance under alternative field designs in a spate irrigation system with large field dimensions2020 The sustainability of spate-irrigated agriculture in a semi-arid climate depends on efficient use of irrigation water. Thus, efficient capture and storage of soil moisture in the field are crucial for sustained productivity. The main objective of this study is to examine the performance of improved field design strategies to manage variable irrigation water supply and application time in the Gash agricultural scheme (GAS) in eastern Sudan where open-end border irrigation is practiced to irrigate large fields with variable sizes that range from 250 to 1250 ha. Irrigation performance was examined using the WinSRFR model for a large-sized field (8400 m × 500 m), continuously irrigated for 25 days but also under alternative designs and irrigation times. The performance was evaluated using efficiency, adequacy and uniformity criteria. The results demonstrate that the current irrigation practices are quite inefficient but could be substantially improved by adopting alternative design and operational strategies. A vField design; Gash agricultural scheme; Surface irrigation; WinSRFRSudan; Efficiency; Floods; Soil moisture; Water supply; Distribution uniformity; Field design; Gash agricultural scheme; Irrigation performance; Irrigation water supply; Operational strategies; Surface irrigation; WinSRFR; agricultural policy; alternative agriculture; flood; irrigation system; soil moisture; sustainability; water supply; Irrigation

‘Fruchtfolge’: A crop rotation decision support system for optimizing cropping choices with big data and spatially explicit modeling2021 Deciding on which crop to plant on a field and how to fertilize it has become increasingly complex as volatile markets, location factors as well as policy restrictions need to be considered simultaneously. To assist farmers in this process, we develop the web-based, open source decision support system ‘Fruchtfolge’ (German for ‘crop rotation’). It provides decision makers with a crop and coarse manure fertilization management recommendation for each field based on the solution of a single farm optimization model. The optimization model accounts for field specific location factors, labor endowments, field-to-farm distances and policy restrictions such as measures linked to the EU Nitrates Directives and the Greening of the EU Common Agricultural Policy. ‘Fruchtfolge’ is user-friendly by automatically including big data related to farm, location and management characteristics and providing instant feedback on alternative management choices. This way, creating a first optimal cropping plan generally requires lesBig data; Decision Support System; Farm level simulation model; Fertilization Ordinance; Nitrates DirectiveGermany; Agricultural robots; Big data; Crops; Decision making; Fertilizers; Location; Nitrates; Open systems; Optimization; Profitability; Alternative management; Common agricultural policy; Complex environments; Management characteristics; Optimal adaptation; Optimization modeling; Policy restrictions; Spatially explicit modeling; adaptive management; agricultural policy; Common Agricultural Policy; crop rotation; cropping practice; decision making; decision support system; European Union; fertilizer application; manure; numerical model; optimization; spatial analysis; Decision support systems

Small-scale biochar production on Swedish farms: A model for estimating potential, variability, and environmental performance2021 Several small-scale pyrolysis plants have been installed on Swedish farms and uptake is increasing in the Nordic countries. Pyrolysis plants convert biomass to biochar for agricultural applications and syngas for heating applications. These projects are driven by ambitions of achieving carbon dioxide removal, reducing environmental impacts, and improving farm finances and resilience. Before policy support for on-farm pyrolysis projects is implemented, a comprehensive environmental evaluation of these systems is needed. Here, a model was developed to jointly: (i) simulate operation of on-farm energy systems equipped with pyrolysis units; (ii) estimate biochar production potential and its variability under different energy demand situations and designs; and (iii) calculate life cycle environmental impacts. The model was applied to a case study farm in Sweden. The farm's heating system achieved net carbon dioxide removal through biochar carbon sequestration, but increased its impact in several other environmentaBiochar; Energy system modelling; Farm; Life cycle assessment; Potential; PyrolysisAgricultural robots; Agriculture; Carbon dioxide; Climate change; Environmental management; Life cycle; Pyrolysis; Carbon dioxide removal; Carbon sequestration; Constrained systems; Environmental evaluation; Environmental footprints; Environmental performance; Heating applications; Life-cycle environmental impact; Environmental impact

Comparison of Evapotranspiration and Biomass Simulation in Winter Wheat under Conventional and Conservation Tillage Systems using APEX Model2021 The Agricultural Policy/Environmental eXtender (APEX) is one of the hydrologic and water quality models being used in the USDA-ARS Long-Term Agroecosystem Research (LTAR) to evaluate current and develop sustainable agricultural production systems throughout the United States. Tillage practices used affect agricultural production, soil erosion, and evapotranspiration (ET), which is a major component of the hydrologic cycle. However, there is limited literature on the impact of tillage practices on parameterization and performance of APEX to simulate ET. The goals of this study were to 1) determine model parameters that affect ET simulation in APEX model for winter wheat (Triticum aestivum L.) fields managed under conservation and conventional tillage systems, and 2) evaluate the ability of APEX to simulate ET and daily biomass for each of these tillage systems in central Oklahoma. Tillage system had an impact on the number and type of APEX parameters sensitive for simulation of ET. Therefore, it is essential tAPEX parameters; ET; Modeling; Sensitivity analysis; TillageUnited States; Triticum aestivum; biomass; comparative study; computer simulation; evapotranspiration; numerical model; sensitivity analysis; tillage; wheat



Developing a policy framework for adoption and management of drones for agriculture in Africa2021 This paper proposes a drone policy framework for developing drone regulations for Africa, expediting the individual countries’ developing drone regulations. This research was conducted following concerns raised by individuals and businesses whose imported drones were seized by customs or had to go through a cumbersome process for approval to use drones for lack of regulations. To derive the policy framework, we matched the provisions of 15 existing drone regulations from Africa to the International Civil Aviation Organization (ICAO) Manual on Remotely Piloted Aircraft Systems (RPAS) using a decomposition modelling technique. The proposed framework is presented as a formal business process model and is evaluated in a multi-case study approach in two different case studies. The results indicate that two key aspects/elements are crucial in the development of a drone framework and thus are included in our framework: (i) stakeholders’ inclusion in the policy development and (ii) regulators liaising with security abusiness processing modelling notation; Drones; International Civil Aviation Organization; policy frameworkAfrica; agricultural policy; agricultural technology; business development; conceptual framework; regulatory framework

Probabilistic Approach to Soil Fertility Conservation by Mathematical Modeling of Technological Processes and Optimization of Resource Use2021 The well-being of the state directly depends on food security. Many factors and indicators affect the stability of food security in the country. It consists of the availability and sufficiency in quantity and quality of food to each resident of the country. Therefore, the main goals of the economic and agricultural policy pursued in Russia are to provide the best and balanced solutions for producing more agricultural products that meet all domestic and foreign quality requirements. In the article, the authors consider the operation mode of a rice irrigation system from a probabilistic point of view. A model of the process of setting the price of planned activities for step-by-step price changes has been compiled. Each period of new planned activities is called a phase. It is assumed that events form a Poisson flow of constant intensity. At the n-th phase, a satisfactory state of the system occurs. The optimization problem of optimal assignment of the events price at each phase is solved and a numerical iteratAgricultural products; Agricultural robots; Earth sciences; Food supply; Iterative methods; Soil conservation; Agricultural policies; Numerical iterative algorithm; Optimal assignment; Optimization problems; Probabilistic approaches; Quality requirements; Rice irrigation; Technological process; Natural resources management

Realization of agricultural machinery equipment management information system based on network2021 In order to study the role of information technology in the promotion of agricultural development and information in today's social and economic development of the most important strategic impact, on the basis of modern management, this paper investigates and studies the existing agricultural machinery management information system through the application of grey theory, information system engineering, information system utility, and other theories. The results show that a new agricultural machinery equipment management information system is developed through PHP and Mysql databases, and the system data is summarized and analyzed to obtain agricultural machinery management information. Through the experiment, the authors found that ordinary users can inquire about agricultural policies and science and technology through the internet and can also inquire about the scientific and technological schemes of various agricultural development processes. Copyright © 2021, IGI Global. Copying or distributing in print oInformation technology application; Mathematical model; Modern agriculture; Network platform constructionAgricultural machinery; Agricultural robots; Agriculture; Economic and social effects; Information use; Management information systems; Agricultural development; Agricultural policies; Machinery equipments; Machinery management; Modern management; Science and Technology; Social and economic development; Technological scheme; agricultural development; agricultural policy; agricultural technology; information technology; machinery; numerical model; Information management

Explaining farming systems spatial patterns: A farm-level choice model based on socioeconomic and biophysical drivers2021 CONTEXT: Efforts to bring together landscape analysis and farming systems have failed to explain the drivers behind their spatial distribution. Since agricultural landscapes are an outcome of farmers' decisions, understanding the role of socioeconomic and biophysical drivers of such decisions is essential for policy-making targeting landscape-level provision of public goods and ecosystem services from agriculture. OBJECTIVE: Aiming to better understand the role of these drivers, we focused on a region dominated by agricultural use, with extensive variability in biophysical and socioeconomic conditions. A typology of farming systems was derived from spatially explicit farm-level data provided by the Portuguese agency responsible for Common Agricultural Policy payments, for 2017. Farms were thoroughly characterized through relevant biophysical and socioeconomic variables considered as potential drivers of farming systems. METHODS: A random forest approach was used to develop a farming system choice-model, depenChoice modelling; Farming systems; Forest; Random; Spatial analysis; Territorial contextagricultural land; biophysics; Common Agricultural Policy; ecosystem service; farming system; numerical model; policy making; socioeconomic status; spatial distribution; typology

Policies for rapid mitigation of the crisis’ effects on agricultural supply chains: A multi-criteria decision support system with monte carlo simulation2021 This paper proposes an integrated approach towards rapid decision-making in the agricultural sector aimed at improvement of its resilience. Methodologically, we seek to devise a framework that is able to take the uncertainty regarding policy preferences into account. Empirically, we focus on the effects of COVID-19 on agriculture. First, we propose a multi-criteria decision-making framework following the Pugh matrix approach for group decision-making. The Monte Carlo simulation is used to check the effects of the perturbations in the criteria weights. Then, we identify the factors behind agricultural resilience and organize them into the three groups (food security, agricultural viability, decent jobs). The expert survey is carried out to elicit the ratings in regard to the expected effects of the policy measures with respect to dimensions of agricultural resilience. The case of Lithuania is considered in the empirical analysis. The existing and newly proposed agricultural policy measures are taken into accouCOVID-19; Crisis; Lithuania; Monte Carlo simulation; Multi-criteria decision making; ResilienceLithuania; agricultural policy; decision support system; integrated approach; large eddy simulation; Monte Carlo analysis; policy approach; simulation; supply chain management

Increasing the adoption intensity of sustainable agricultural practices in Europe: Farm and practice level insights2022 Understanding what influences the adoption of multiple sustainable farming practices, a concept we call adoption intensity, is critical to the sustainable development of our food system. Drawing on a survey of European farmers, and using structural equation modelling, we found dispositional influences important for adoption intensity at the farm-level but not as important for adoption intensity across all aspects of farm management. Productivity objectives were negatively associated with adoption intensity, but value chain support was positively associated, indicating the important role of the supply chain at the farm level. Participation in agri-environment schemes was not associated with farm-level adoption intensity but did have a positive association with adoption intensity in three farm management categories. These results have important implications for sustainable agricultural policy development and highlight the need to consider different incentives based on the scale of the change to be achieved. © 2Agriculture; Behaviour; Europe; Policy; SEM; SustainableEurope; adoption behavior; agricultural policy; agriculture; alternative agriculture; farm; adoption; agricultural worker; agriculture; article; drawing; Europe; human; human experiment; incentive; productivity; structural equation modeling

Exploring Operational Procedures to Assess Ecosystem Services at Farm Level, including the Role of Soil Health2022 Reaching the land-related UN Sustainable Development Goals (SDGs) and similar goals articulated by the EU Green Deal (GD) by 2030 presents a major challenge and requires a pragmatic approach focused on joint learning by land users (mostly farmers), researchers and other stakeholders in “Living Labs” and system experiments at experimental farms of research organizations. Defining specific indicators and thresholds for ecosystem services in line with landrelated SDGs is crucial to establish “Lighthouses” that can act as inspiring examples if they meet the various thresholds. This exploratory paper discusses indicators and thresholds for an arable farm operating on marine, calcareous light clay soils in the Netherlands. Studies of a system experiment are used to discuss and test operational methodology to be widely applied when characterizing many “Living Labs” in future, as planned by the European Union. The important role of soils in contributing to ecosystem services is discussed in terms of soil health. Recogreen deal; interdisciplinarity; modeling; SDG; sustainable development

Cabruca agroforestry systems reduce vulnerability of cacao plantations to climate change in southern Bahia2022 In southern Bahia, Brazil’s traditional cacao region, cacao is mostly grown under the shade of thinned Atlantic Forest (known as cabruca). These agroforestry systems are gradually being replaced by unshaded cacao monocultures that might be more vulnerable to changes in climate; however, the impacts of climate change have not been evaluated yet. We assessed the impact of climate change on the climatic suitability of cacao plantations in southern Bahia and evaluated to what extent the cabrucas reduce the vulnerability of cacao as compared to unshaded plantations. We measured the maximum temperature in a gradient of canopy cover during the warmest month of the year and projected ecological niche models (MaxEnt) on climate projections for 2050 simulating the microclimate of three production systems: cabrucas, intermediate shading, and unshaded plantations. We found that canopy cover drastically reduces daily maximum temperature, so that understory temperature in cabrucas can be up to 6.0 °C lower than in unshadedClimate change adaptation; Climate-smart agriculture; Ecological niche model; Shaded plantations; Temperature stress; Theobroma cacaoAtlantic Forest; Brazil; adaptive management; agroforestry; climate change; conservation management; ecological modeling; microclimate; niche; temperature tolerance; vulnerability

Farm-planning under risk: An application of decision analysis and portfolio theory for the assessment of crop diversification strategies in horticultural systems2022 CONTEXT: Even though diversification of horticultural production systems allows farmers to cope with risks and uncertainties, strategies for raising profitability usually aim to improve the productivity of monocultures rather than pursuing diversification. Horticultural production systems are often highly diversified in terms of land use and planted crops. OBJECTIVE: Assessing the economic prospects of these complex systems requires quantification of productivity and related risks for individual crops as well as an assessment of the benefits from diversification. Here we demonstrate the implementation of a systematic assessment for irrigated production systems in the Sinú Valley of the Colombian Caribbean. METHODS: We used participatory modeling approaches, focus group discussions and interviews to collect relevant qualitative and quantitative information from farmers. Quantitative information associated with input variables was elicited as probability distributions. Farmers were trained in estimation techniqDecision analysis; Diversification benefits; Participatory modeling; Portfolio effect; Probabilistic simulation; Whole-farm planningagricultural policy; decision analysis; horticulture; participatory approach; probability; risk assessment; simulation; strategic approach

Traditional crops and climate change adaptation: insights from the Andean agricultural sector2023 The growth of traditional crops could be a primary resource for adapting to climate change and strengthening agrosystems’ resilience. However, these crops tend to be replaced by non-traditional crops with higher productivity, higher market values, and higher short-term income. In this context, smallholders face trade-offs between maximizing short-term income and ensuring resilience to face likely future climate adversities. The economic assessment of such trade-offs has been commonly neglected in the literature. Most studies are conducted using agronomic or anthropological frameworks to recognize the value of traditional agriculture to increase adaptive capacity and reduce vulnerability. This study fills this gap by assessing economic and agronomic trade-offs between traditional and non-traditional crops triggered by climate-induced changes in water availability. We also simulate the effectiveness of a water policy. Our results suggest that farmers growing traditional crops may get lower profits, but their poClimate change adaptation; hydro-economic modeling; trade-offs; traditional agriculture; traditional cropsagroindustry; climate change; income distribution; local adaptation; policy implementation; trade-off; traditional agriculture

STATE SUPPORT FOR AGRICULTURE IN UKRAINE IN THE POST-WAR PERIOD2023 Purpose. The purpose of the study is to assess the level and trends of state support for agriculture in Ukraine, to determine its post-war measures and programmes and to improve the method of allocating funds among state support programmes at the stage of drafting budget declarations and requests by central and regional executive bodies that implement the agricultural policy. Methodology / approach. Analysis and synthesis were used to determine the level of state support for agriculture and its impact on its development. Assessment of the effectiveness of financing individual agricultural support programs was made using regulatory, calculation and constructive methods. Mathematical modelling methods were used to optimise the distribution of budget funds in various areas of state support for rural commodity producers aimed at forming fixed capital. Techniques of the abstract and logical toolkit allowed formulating intermediate and final conclusions. Results. The study focuses on the directions of support for tagrarian policy; agriculture; financing; recovery; state regulation

Spatial models of rice fields change and sustainable agriculture in Solok District, West Sumatra Province2023 Indonesia is an agricultural country and one of the world's rice-producing countries. However, the increase in population has pushed for the conversion of agricultural land to non-agricultural purposes. Solok is a district with the largest paddy field area in West Sumatra. Yet, the increase in population has resulted in a decrease in paddy fields every year. This study aimed to determine the model for changing the area of paddy fields for the 2000-2020 period and determine the direction of sustainable agricultural policies. In defining the paddy field change model, this research uses the input data from the interpretation of 2000 Landsat 5 imagery, 2010 Landsat 7 imagery, and 2020 Landsat Oli 8 imagery. The data were analyzed using a geographic information system (GIS). This research employed the Powersim Software with a system dynamics approach in projecting rice production and demand. This research used Interpretative Structural Modeling (ISM) analysis to determine the direction of sustainable food policy. agriculture; food carrying capacity; ISM; land conversion; policy

Side effects of European eco schemes and agri-environment-climate measures on endangered species conservation: Clues from a case study in mountain vineyard landscapes2023 In Europe, the Common Agricultural Policy (CAP) encouraged the specialisation of agriculture and forestry systems by supporting schemes that promoted productivity, despite the socio-ecological changes’ detrimental effects on ecosystem services and biodiversity. In the case of mountain viticulture of southern Europe, the adoption of intensive management techniques triggered noticeable changes in farming systems, namely the removal of traditional stonewalls and semi-natural vegetation, partially compensated by eco schemes and agri-environment-climate measures. By combining fieldwork information with spatio-temporal modelling techniques, a novel hybrid framework is explained and implemented to predict the population trends of a critically endangered bird species in Portugal, the Black Wheatear (Oenanthe leucura), to the individual and/or combined effects of the removal of traditional stonewall terraced vineyards and the implementation of cover crops. The results obtained demonstrate the relevance of stonewall teAgent-based models; Agroecosystems management; Ecological modeling; Oenanthe leucura; Socio-ecological systems; Stochastic dynamic methodologyPortugal; Autonomous agents; Biodiversity; Computational methods; Crops; Ecosystems; Farms; Forestry; Landforms; Mammals; Stochastic models; Stochastic systems; Agent-based model; Agroecosystem managements; Cover crops; Ecological modeling; Endangered species conservations; Oenanthe leucura; Side effect; Socio-ecological systems; Stochastic dynamic methodology; Stochastic dynamics; adaptation; biodiversity; breeding season; fieldwork; mountain; vineyard; viticulture; Conservation

Is irrigation water an overlooked source of nitrogen in agriculture?2023 The increase of agricultural nitrogen (N) inputs since the 1960s is a key driver in surface- and groundwater nitrate pollution. The water abstracted from these sources can input substantial amounts of reactive nitrogen (NIrrig) if used for crop irrigation. This input is often not included in N related agricultural policies and studies, which are likely underestimating the magnitude of N pollution hotspots and overestimating the N use efficiency. In this study, we provided prima facie evidence that NIrrig is a neglected source of N in irrigated systems. The NIrrig was computed for 278 municipalities in mainland Portugal along the period 1995–2019 based on the gross irrigation requirements and nitrate concentration in ground- and surface water sources. The former was derived using two complementary approaches, using the AquaCrop and GlobWat models, while the latter were computed following spatially explicit approaches. NIrrig showed annual large fluctuations (6–11 Gg N yr-1), of which 91% was from groundwater sGroundwater; Irrigation water source; Nitrate; Nutrient management; Water managementPortugal; Agricultural pollution; Fertilizers; Groundwater; Groundwater pollution; Irrigation; Nutrients; River pollution; Surface waters; Water management; Agricultural policies; Groundwater nitrate pollutions; Irrigation water source; Irrigation waters; Nutrient management; Reactive nitrogen; Surface nitrates; Synthetic fertilizers; Water source; Waters managements; agricultural management; groundwater; nitrate; pollutant source; surface water; water management; Nitrates

Assessing the incentives and financial compensation of agroforestry considering the uncertainty of price and yield2023 Factors such as invasive species, agricultural expansion, and climate change have resulted in global biodiversity loss. When engaging in agricultural expansion, private landowners often choose to plant crops with higher returns than forests provide. However, planting crops leads to the land with low plant coverage, negatively affecting the ecology and reduce biodiversity. Therefore, agroforestry has been one of the recent agricultural policy measures to induce the ecological benefits of farmlands. This study aims to access the payments for ecosystem services (PESs) and economic compensation for agroforestry considering three land use options (i.e., planting rice, corn, and the Taiwan Acacia) under the uncertainty of price and yield with and without support policies. Firstly, the estimated frequency distribution was generated by using the Monte Carlo simulation; then annual income, net present value, annuity, and the PESs at various levels of risk aversion (i.e., strong, moderate, and none) were calculated; anAgroecosystem; Agroforestry; Economic compensation; Risk aversion; UncertaintyBiodiversity; Climate change; Economic analysis; Ecosystems; Expansion; Forestry; Intelligent systems; Investments; Land use; Monte Carlo methods; Risk assessment; Risk perception; Uncertainty analysis; Agricultural expansion; Agro-ecosystems; Agroforestry; Economic compensation; Financial compensation; Incentive compensation; Payments for ecosystem services; Plantings; Risk aversion; Uncertainty; agricultural ecosystem; agroforestry; compensation system; crop yield; environmental assessment; financial system; incentive; price dynamics; uncertainty analysis; Crops

Opportunities for variable rate application of nitrogen under spatial water variations in rainfed wheat systems—an economic analysis2023 In fields of undulating topography, where rainfed crops experience different degrees of water stress caused by spatial water variations, yields vary spatially within the same field, thus offering opportunities for variable rate application (VRA) of nitrogen fertilizer. This study assessed the spatial variations of yield gaps caused by lateral flows from high to low points, for rainfed wheat grown in Córdoba, Spain, over six consecutive seasons (2016–2021). The economic implications associated with multiple scenarios of VRA adoption were explored through a case study and recommendations were proposed. Both farm size (i.e., annual sown area) and topographic structure impacted the dynamics of investment returns. Under current policy-price conditions, VRA adoption would have an economic advantage in farms similar to that of the case study with an annual sown area greater than 567 ha year−1. Nevertheless, current trends in energy prices, transportation costs and impacts on both cereal prices and fertilizers costs Cereal systems; Cost–benefit; Economics; Nutrient management; Precision agriculture; Spatial modelling; VRA; Yield potential; Yield-gap analysisAndalucia; Cordoba [Andalucia]; Spain; cost-benefit analysis; crop yield; economic analysis; nitrogen; nutrient use; precision agriculture; wheat

Evaluation of the willingness and behavior of family farm water resource financing based on the Internet of Things SEM model2023 At present, China’s rural water resources are in short supply and the water pollution situation is severe. Family farms are an important part of China’s agricultural modernization, and their development level is an important indicator to measure the degree of modernization of a country and a region. The application of agricultural Internet of Things technology in the field of agriculture is helpful for solving the problem of water shortage in family farms in water shortage areas. Based on questionnaire data, this paper used structural equation modeling (SEM) to study the relationship between family farm water financing willingness and behavior. The results showed that the standardization coefficients of Assumption 1, Assumption 2 and Assumption 3 were 0.332, 0.267 and 0.311, respectively. It can be seen that the water resource financing willingness of family farms was greatly affected by their water-saving technology ability, water management ability and government policy support. However, the standardizationfamily farm; financing willingness and behavior; Internet of Things; SEM model; water resource financingChina; Agricultural technology; Farms; Finance; Modernization; Public policy; Standardization; Water conservation; Water management; Water pollution; water; Family farm; Financing willingness and behavior; Policy support; Rural water resources; Structural equation modeling model; Structural equation models; Water resource financing; Water shortages; Waters managements; Waters resources; development level; family farm; financial system; government; Internet; modernization; numerical model; scanning electron microscopy; standardization; water management; water planning; water resource; Article; behavior theory; economic development; environmental monitoring; financial management; health care policy; human; internet of things; mathematical model; product quality; structural equation modeling; water management; water supply; Willingness To Pay; Internet of things

Policy implications of multiple concurrent soil erosion processes in European farmland2023 Soil erosion is a serious threat to soil functions leading to land productivity decline and multiple off-site effects. Here we show, using a multi-model approach, the spatial risk of soil erosion by water, wind, tillage and harvesting and where the co-occurrence of these different processes is observed. Moreover, we analysed where these locations of multiple erosion co-occurrence are likely to intersect with the projected increase of dry/wet climate conditions. Of the ~110 million hectares (M ha) of arable land in the European Union, our estimates show that 43 M ha are vulnerable to a single driver of erosion, 15.6 M ha to two drivers and 0.81 M ha to three or more drivers. About 3.2 M ha of arable land are vulnerable to the possible interaction of increased flood, drought, water and wind erosion. We contend that this set of predictions serves as a basis for developing an efficient stratified monitoring network and informing targeted mitigation strategies under the Common Agricultural Policy 2023–2027. The roAgriculture; Biodiversity; Land use; Public policy; Soil conservation; Soils; Arable land; Co-occurrence; Erosion process; Land productivities; Multi-modelling; Off sites; Policy implications; Site effects; Soil erosion; Soil function; Erosion

Economic and environmental determinants of farm succession. The empirical evidence from Wielkopolska region (Poland)2023 The problem of farm succession is one of the most important in Poland's agriculture sector and requires further in-depth research. With the increasing pressure of agriculture on the natural environment, it is particularly important to take this factor into account in the analysis. Therefore, the aim of this paper was to discover the influence of environmental and economic performance on decisions concerning succession in Poland's farms. We used the results of surveys carried out in 78 farms from the Wielkopolska region (Poland). Structural equation modelling (SEM) was then applied for analysis. We showed that the improvement of economic results positively influences the succession processes of farms, which is understandable from the point of view of the interests of potential successors. At the same time, we discovered that the probability of finding a farm's successor is negatively linked with the ‘environmental performance’ variable, which was contrary to our original assumption. We may conclude that farms Economic performance; Environmental performance; Structural equation modelling; Succession; Sustainability; Wielkopolska regionPoland [Central Europe]; Poland [Central Europe]; Wielkopolska; agri-environmental policy; decision making; efficiency measurement; environmental economics; environmental issue; European Union; farming system; performance assessment; policy implementation; sustainability

Plant diversity enhanced nematode-based soil quality indices and changed soil nematode community structure in intensively-managed agricultural grasslands2023 Plant productivity, decomposition and nutrient cycling are controlled by plant-soil-biota interactions. However, it remains poorly understood how plant species diversity impacts belowground communities that modulate these processes in intensively-managed grassland systems. In managed grassland communities comprising species selected for agronomic performance, we investigated how plant species diversity affected the soil nematode community and associated ecological indices with a focus on assessing aboveground-belowground interactions. A total of 27 nematode taxa were identified from 61 experimental field plots in which plant species diversity was systematically manipulated from a pool of six plant species within three functional groups (FGs; grasses, legumes, herbs). In general, there were strong effects of plant species identity on the nematode community; interspecific interaction effects did not consistently occur, but where they did were best related to plant community evenness. The equi-proportional six-sCichorium intybus; DI modelling; Multi-species swards; Nematode community structure; Plantago lanceolata; Sensitive taxa

Assessing long-term impacts of cover crops on soil organic carbon in the central US Midwestern agroecosystems2023 Cover crops have been reported as one of the most effective practices to increase soil organic carbon (SOC) for agroecosystems. Impacts of cover crops on SOC change vary depending on soil properties, climate, and management practices, but it remains unclear how these control factors affect SOC benefits from cover crops, as well as which management practices can maximize SOC benefits. To address these questions, we used an advanced process-based agroecosystem model, ecosys, to assess the impacts of winter cover cropping on SOC accumulation under different environmental and management conditions. We aimed to answer the following questions: (1) To what extent do cover crops benefit SOC accumulation, and how do SOC benefits from cover crops vary with different factors (i.e., initial soil properties, cover crop types, climate during the cover crop growth period, and cover crop planting and terminating time)? (2) How can we enhance SOC benefits from cover crops under different cover crop management options? Specificover crop; ecosys; management practices; process-based models; soil organic carbon (SOC); US MidwestAgriculture; Carbon; Crops, Agricultural; Soil; Zea mays; Midwest; United States; carbon; agricultural ecosystem; agricultural production; assessment method; cover crop; crop production; ecosystem management; soil organic matter; agriculture; crop; maize; soil

Machine Learning Analysis of Raman Spectra To Quantify the Organic Constituents in Complex Organic-Mineral Mixtures2023 Important decisions in local agricultural policy and practice often hinge on the soil’s chemical composition. Raman spectroscopy offers a rapid noninvasive means to quantify the constituents of complex organic systems. But the application of Raman spectroscopy to soils presents a multifaceted challenge due to organic/mineral compositional complexity and spectral interference arising from overwhelming fluorescence. The present work compares methodologies with the capacity to help overcome common obstacles that arise in the analysis of soils. We created conditions representative of these challenges by combining varying proportions of six amino acids commonly found in soils with fluorescent bentonite clay and coarse mineral components. Referring to an extensive data set of Raman spectra, we compare the performance of the convolutional neural network (CNN) and partial least-squares regression (PLSR) multivariate models for amino acid composition. Strategies employing volume-averaged spectral sampling and data preAmino acids; Complex networks; Fluorescence; Least squares approximations; Machine learning; Principal component analysis; Raman scattering; Signal to noise ratio; Agricultural policies; Agricultural practices; Chemical compositions; Complex organics; Convolutional neural network; Machine-learning; Organic constituents; Organic systems; Partial least square regression; Performance; Raman spectroscopy

Understanding farmers’ intentions to participate in traceability systems: evidence from SEM-ANN-NCA2023 Introduction: As a crucial technological tool for ensuring the quality and safety of agricultural products, the traceability system is of great importance in the agricultural sector. However, farmers’ participation in the system, especially among small-scale farmers, remains relatively low. Methods: This study investigates the factors that influence farmers’ intentions to participate in traceability systems by integrating moral norms and policy support into the technology acceptance model (TAM) and using a three-stage approach of structural equation modeling (SEM), artificial neural network (ANN), and necessary condition analysis (NCA). Results: The findings indicated that farmers’ intentions were primarily influenced by perceived usefulness. Perceived usefulness and perceived ease of use were strongly affected by moral norms and policy support. To promote farmers’ intentions, it is necessary to achieve at least 75, 66.7, 45.5, and 50% of perceived usefulness, perceived ease of use, moral norms, and policy suartificial neural network; necessary condition analysis; structural equation modeling; technology acceptance model; traceability system

Citizen support for agri-environmental measures motivated by environmental consciousness2023 Citizens are indispensable stakeholders in rural social-ecological systems and public policies that affect them. For example, the EU's Common Agricultural Policy (CAP) promotes agri-environmental measures (AEMs) to reduce agricultural externalities and enhance supply of ecosystem services to benefit society, compensating farmers for incurred costs and income foregone with public money. However, studies on citizen support for AEMs are rather rare. This study assesses citizen preferences for specific AEMs with a discrete choice experiment in a rural area in Flanders, which stands as an example for densely populated, intensive agricultural landscapes. Hybrid choice modelling based on the multidimensional environmental consciousness framework revealed support and significant willingness to pay for all AEMs, although with substantial heterogeneity. Mechanical weeding and increasing nesting opportunities for bees and birds were particularly favored. The affective dimension of environmental consciousness, i.e., enviAgri-environmental measures; Discrete choice experiment; Environmental consciousness; Hybrid choice model; Public preferencesagricultural land; Common Agricultural Policy; ecosystem service; European Union; stakeholder

Farm technical and environmental efficiency and subsidy redistribution in Ireland: A simulation approach of possible performance and equity effects2023 We investigate the relationship between EU Common Agricultural Policy environmental payments, and dairy and beef farm level competitiveness and environmental performance. We use an Irish panel of farm level financial data for the years 2000–2017 and apply stochastic frontier analysis. Our estimates identify a positive relationship between technical efficiency and the Green, Low-Carbon, Agri-Environment Scheme for dairy farms, in contrast with the negative relation identified for previous payments of this kind such as the Rural Environment Protection Scheme for both beef and dairy. We then simulate increases in the first type of environmental payments financed through reductions in decoupled payments. We use alternative scenarios for payment redistribution such as flat allocation, allocation to farms with low stocking rates or proportional reallocation of payments. We find that under the second scenario, marginal environmental gains can potentially be achieved for dairy farms. For beef farms, the proportional agricultural subsidies; income inequality; methane emissions; simulation; stochastic frontier analysis; technical efficiencyIreland; Common Agricultural Policy; dairy farming; emission; European Union; farming system; methane; panel data; performance assessment; resource allocation; stochasticity; subsidy system; technical efficiency; wage gap

Getting pastoral systems productivity right2024 Beef production in pasture-based systems is increasingly contested due to related biophysical and environmental challenges. Addressing these requires rigorous science-based evidence to inform private decisions and public policies. Increasing yields and simultaneously reducing the negative environmental impacts of agricultural and livestock production are central to sustainable intensification approaches. Yet, stocking rate, the commonly used metric for animal productivity in pastures, or more broadly, of sustainable intensification in pastoral production systems, warrants scrutiny to signpost successful transformative change of food systems and to avoid provision of misleading policy advice. Here we discuss why future studies would benefit of considering the two constituent elements of productivity in pastoral systems – animal performance (kg of animal product/head) and stocking rates (heads/ha) –, rather than stocking rates alone. © 2024Agricultural policies; Bio-economic modeling; Decision-making; Sustainable intensification; Yield gapanimal product; decision making; environmental impact; human; livestock; nonhuman; note; pasture; pharmaceutics; productivity; adult; article

Potential impacts of the Common Agricultural Policy's Income Stabilisation Tool on farmers' incomes and crop diversity: A French case study2024 This paper analyses the potential impacts of a hypothetical implementation of the Income Stabilisation Tool (IST) in France for the field crops sector. The IST is a risk management tool available within the 2014–2020 Common Agricultural Policy (CAP) to support farmers facing a severe drop in their incomes. This analysis was conducted using a farm-level model relying on expected utility theory and based on positive mathematical programming with risk. The model was applied to a sample of 1375 field crop farms in France derived from Farm Accountancy Data Network (FADN) data. Simulation results show that the uptake rate of the tool is relatively low, less than 37% in all scenarios. It is strongly dependent on CAP public support and on how much premium farmers have to pay. Highest uptake rates are observed in farms specialising in Other Field Crops, such as potatoes, pulses and sugar beet, and farms located in regions highly exposed to climatic risks. Previous experience with insurance favours the acceptance of thagricultural risk management; common agricultural policy; crop diversity; farm-level model; France; income stabilisation tool; mutual fund

An Assessment of Food Value Chains to Identify Gaps and Make Recommendations for Further Development: A Slovenian Case Study2024 The content of this paper presents the research results of a three-year research project in which a multi-criteria evaluation model (according to the DEX methodology) was developed for the evaluation of three different food sectors (represented by a cattle breeding chain, a pig farming chain, and a milk production chain) with added value in Slovenia. Indicators for the assessment of the economically, socially, and environmentally sustainable development of food chains were taken into account. The data for the analysis, such as prices and costs of food, wage levels by sector, food miles and others, were obtained from various public services between 2020 and 2023. The final qualitative assessment of the food sectors was uniform (“average”), while the longest analysis of the results using the plus-minus-1 analysis method showed the reasons for such an assessment in individual sectors (such as the ratio between the price of agricultural products and the price of agricultural inputs is poor, the ratio between averDEX methodology; food sectors; plus-minus-1 analysis; Slovenia; value added

Irrigation water policy analysis using a business simulation game2016 Despite numerous studies on farmers' responses to changing irrigation water policies, uncertainties remain about the potential of water pricing schemes and water quotas to reduce irrigation. Thus far, policy impact analysis is predominantly based upon rational choice models that assume behavioral assumptions, such as a perfectly rational profit-maximizing decision maker. Also, econometric techniques are applied which could lack internal validity due to uncontrolled field data. Furthermore, such techniques are not capable of identifying ill-designed policies prior to their implementation. With this in mind, we apply a business simulation game for ex ante policy impact analysis of irrigation water policies at the farm level. Our approach has the potential to reveal the policy-induced behavioral change of the participants in a controlled environment. To do so, we investigate how real farmers from Germany, in an economic experiment, respond to a water pricing scheme and a water quota intending to reduce irrigatiobusiness simulation game; GAMLSS; irrigation; policy impact analysis; water pricing scheme; water quotaGermany; Agriculture; Costs; Crops; Decision making; Economic analysis; Irrigation; Profitability; Water; Behavioral assumption; Behavioral changes; Business simulation games; Controlled environment; Economic experiments; GAMLSS; Policy impact analysis; Water pricing; decision making; econometrics; farmers attitude; game theory; income; irrigation system; participatory approach; pricing policy; regression analysis; simulation; water budget; water demand; water planning; Water management

Sharing a river: Potential performance of a water bank for reallocating irrigation water2018 This paper presents an ex-ante policy analysis of the implementation of a publicly run active water bank operating at the basin level designed to temporarily reallocate water resources between farmers considering different scenarios of reduced water availability (cyclical scarcity due to droughts). For this purpose, the Guadalquivir River Basin, located in southern Spain, is used as a case study. Fifteen representative farm types were considered to simulate water trading through public tender for purchasing and selling temporary water rights. The model is built at the basin level to estimate the aggregate demand and supply curves to establish expected exchange prices, volumes of water traded, enhancement in economic efficiency and improvement in rural development as measured by employment generation. The simulation results show that the proposed water bank encourages water transfers from 19% of the total water used in the case of a moderate drought to almost 40% in the case of an extreme drought, significantlGuadalquivir river basin; Irrigated agriculture; Modeling; Spain; Water banksAndalucia; Guadalquivir River; Spain; Spain; Commerce; Costs; Irrigation; Regional planning; Rivers; Sales; Water management; Water supply; Watersheds; Ex antes; Guadalquivir river basin; Irrigated agriculture; Irrigation waters; Modeling; Performance; Policy analysis; River basins; Spain; Water banks; demand analysis; drought; employment; hydrological modeling; irrigation system; policy analysis; policy implementation; resource allocation; river bank; river basin; river water; rural development; water availability; water resource; water supply; Drought

Impacts of farmers' management styles on income and labour under alternative extensive land use scenarios2017 High Nature Value farming systems cover a large proportion of the agricultural land in marginal and mountain areas of Europe. These large areas face environmental, economic and social challenges and formulating policies that support all these aspects is difficult. Although farmers play an important role in maintaining the ecological diversity of these areas, their differing management styles are often not recognised when land use policies are formulated. This paper examines these issues using an optimisation model based on an extensive livestock farm in Western Scotland, where four farmers' management styles are combined with a series of six alternative future land use scenarios, to provide a more realistic and robust insight of policy impacts on land use and habitat, labour and farm income. The management styles derived from a typology that was based on a composite of both available resources and attitudinal components. The six alternative scenarios encompassed competitive land use diversification options (wFarmers' styles; High Nature Value farming; Optimization model; PolicyScotland; United Kingdom; Animalia; Bos; Cervidae; Ovis aries; afforestation; agricultural land; agricultural modeling; biodiversity; cattle; deer; farmers attitude; income; labor; land type; land use; livestock farming; management practice; optimization; policy analysis; sheep

Analysis of influencing factors of water footprint based on the STIRPAT model: Evidence from the beijing agricultural sector2016 Beijing suffers from a severe water shortage. To find the key factors that impact the agricultural water footprint (WF) within Beijing to relieve the pressure on water resources, this study quantifies the agricultural WF within Beijing from 1980 to 2012 and examines the factors of population, urbanization level, GDP per capita, Engel coefficient, and total rural power using an extended stochastic impact by regression on population, affluence and technology (STIRPAT) model. Ridge regression is employed to fit the extended STIRPAT model. The empirical results reveal that the Engel coefficient, which is defined as the total amount of food expenses accounted for the proportion of total personal consumption expenditures, has the largest positive impact on the increase in the agricultural WF, followed by urbanization. In contrast, total rural power, population, and GDP per capita can decrease the agricultural WF. Finally, policy recommendations from technological development, agriculture plantation structure adjustAgricultural sector; Beijing; Influencing factors; STIRPAT model; Water footprintBeijing [China]; China; Agriculture; Regression analysis; Stochastic models; Stochastic systems; Water resources; Agricultural sector; Beijing; Influencing factors; Stirpat models; Water footprint; environmental factor; Gross Domestic Product; hydrological modeling; plantation; policy analysis; rural population; technological development; urbanization; water footprint; water resource; Rural areas

Reliability-informed life-cycle warranty cost analysis: A case study on a transmission in agricultural equipment2020 In agricultural and industrial equipment, both new and remanufactured systems are often available for warranty coverage. In such cases, it may be challenging for equipment manufacturers to properly trade-off between the system reliability and the cost associated with a replacement option (e.g., replace with a new or remanufactured system). To address this problem, we present a reliability-informed life-cycle warranty cost (LCWC) analysis framework that enables equipment manufacturers to evaluate different warranty policies. These warranty policies differ in whether a new or remanufactured system is used for replacement in the case of product failure. The novelty of this LCWC analysis framework lies in its ability to incorporate real-world field reliability data into warranty policy assessment using probabilistic warranty cost models that consider multiple life cycles. First, the reliability functions for the new and remanufactured systems are built as the time-to-failure distributions that provide the best-fiAgricultural equipment; Life-cycle warranty cost; Multiple life cycles; Reliability; TransmissionAgricultural robots; Agriculture; Design; Economic and social effects; Life cycle; Manufacture; Monte Carlo methods; Probability distributions; Reliability analysis; Safety engineering; Transmissions; Agricultural equipment; Analysis frameworks; Equipment manufacturers; Failure distributions; Industrial equipment; Reliability functions; System reliability; Warranty coverage; Cost benefit analysis

How do individual farmers' objectives influence the evaluation of rangeland management strategies under a variable climate?2014 Summary: Management decisions by farmers are influenced by complex interrelations of ecological, economic and social factors. Of equal importance are the individual farmers' objectives. However, their relevance has been rarely considered in analyses of management decisions in farming systems. This study systematically analyses the role of farmers' objectives in their decision-making under various climatic conditions, with dryland grazing systems as a case study. We develop a generic ecological-economic simulation model to compare the performance of a range of fixed grazing strategies under two objectives: (i) maximizing expected utility under risk aversion and (ii) achieving stochastic viability ('safety first'). We investigate combined effects of several management components in rotational grazing systems and assess the robustness of the results under different climate scenarios. The two objectives considered have structurally different outcomes. The evaluation under the objective to maximize (risk averse) eAgro-ecology; Climate change; Ecological-economic modelling; Livestock; Risk management; Rotational grazing; Semi-arid rangelandsagricultural worker; agroecology; climate change; climate conditions; climate variation; decision making; decision support system; economic analysis; farming system; grassland; grazing management; numerical model; pasture; policy making; rangeland; risk assessment; risk factor; semiarid region; species diversity; stochasticity; sustainability; trade-off

How agro-environmental and climate measures are affecting farming system performances in Guadeloupe?: Lessons for the design of effective climate change policies2022 Relatively a few studies assess the impact of climate change (CC) policies on effective farmers’ agronomic practices and associated agro-technical performance. This study aimed at characterizing how CC policies can help farmers to combine CC with other environmental issues to support the design of more effective policies at the farm level. It was conducted in Guadeloupe, where farming systems are highly vulnerable to CC. We analyzed the Agro-Environmental and Climate Measures (AECM) proposed by the European Union. We made surveys with 39 farmers and used an existing whole-farm simulation tool to assess practices promoted by the current AECM. The tool was also used to assess the new AECM under discussion by stakeholders. Structural characteristics allowed identifying various types of farms. These characteristics may affect farmers’ capacity to implement the current AECM given that they are labour-intensive. New AECM focused on the decrease in pesticides and do not properly address CC since most of them lead toinsular areas; Pesticide; policy evaluationGuadeloupe; Leeward Islands [Lesser Antilles]; adaptive management; agri-environmental policy; agricultural performance; climate change; environmental issue; European Union; farming system; implementation process; pesticide; stakeholder

Climate change and groundwater overdraft impacts on agricultural drought in India: Vulnerability assessment, food security measures and policy recommendation2022 The problem of drought in India is a major issue in terms of various adverse impacts on livelihood of society. Drought Early Warning System (DEWS), a real-time drought-monitoring tool, has reported that over a fifth of India's geographical area (21.06 %) is suffering drought-like situations. This is 62 % larger than the drought-affected area during the same period last year, which was 7.86 %. Drought affects 21.06 %, with conditions ranging from unusually dry to extremely dry. While 1.63 % and 1.73 % of the area are experiencing ‘extreme’ or ‘exceptional’ dry conditions, 2.17 % is experiencing ‘severe’ dry conditions. Under ‘moderate’ dry circumstances, up to 8.15 % is possible. In this perspective groundwater vulnerability assessment in the overall country is needed for implementing the sustainable and long-term strategies for escaping from this type of hazardous situation. The main objective of this study is to estimate the drought vulnerability in changing climate which eventually influences the food securAnalytical neural network; Drought-monitoring technology; Maximum entropy; Sustainable planning; Vulnerability assessmentClimate Change; Droughts; Food Security; Groundwater; India; Policy; Security Measures; India; Agriculture; Climate change; Entropy; Environmental protection; Food supply; Groundwater; Network security; Neural networks; Planning; Sustainable development; ground water; 'Dry' [; Analytical neural network; Drought monitoring; Drought-monitoring technology; Food security; Maximum-entropy; Monitoring technologies; Neural-networks; Sustainable planning; Vulnerability assessments; agricultural land; artificial neural network; assessment method; climate change; drought; food security; groundwater; maximum entropy analysis; monitoring; policy analysis; sustainability; vulnerability; accuracy; agricultural land; Article; artificial neural network; biotechnology; climate change vulnerability; data base; drought; entropy; environmental impact; environmental monitoring; environmental parameters; environmental planning; environmental policy; environmental sustainability; extreme hot weather; food security; geography; groun

Remote sensing for monitoring surface water quality status and ecosystem state in relation to the nutrient cycle: A 40-year perspective2015 Delineating accurate nutrient fluxes and distributions in multimedia environments requires the integration of vast amounts of information. Such nutrient flows may be related to atmospheric deposition, agricultural runoff, and urbanization effect on surface and groundwater systems. Two types of significant undertakings for nutrient management have been in place for sustainable development. While many environmental engineering technologies for nutrient removal have been developed to secure tap water sources and improve the drinking water quality, various watershed management strategies for eutrophication control are moving to highlight the acute need for monitoring the dynamics and complexities that arise from nutrient impacts on water quality status and ecosystem state, both spatially and temporally. These monitoring methods and data are associated with local point measurements, air-borne remote sensing, and space-borne satellite images of spatiotemporal nutrient distributions leading to the generation of accunutrient management; remote sensing; sustainable management; water quality managementalgae; Cyanobacteria; Agricultural runoff; Biological materials; Carbon; Cost effectiveness; Decision making; Ecology; Ecosystems; Environmental management; Environmental technology; Eutrophication; Groundwater; Meteorological problems; Nutrients; Organic carbon; Potable water; Quality control; Quality management; River pollution; Runoff; Soil conservation; Space optics; Surface waters; Suspended sediments; Sustainable development; Toxic materials; Water; Water conservation; Water management; Water pollution control; Water quality; dissolved organic matter; drinking water; microcystin; surface water; Chlorophyll-a concentration; Colored dissolved organic matter; Nutrient management; Nutrient management plans; Remote sensing technology; State-of-the-art technology; Sustainable management; Total suspended sediments; decision making; drinking water; environmental management; environmental monitoring; eutrophication; groundwater; nutrient cycling; physicochemical property; policy analysis; remote sensing; satelli

An optimization model and policy analysis of water allocation for a river basin2018 The problem of inter-sectoral water allocation is investigated for the utilizable water in the Cauvery river basin in the state of Karnataka, India. This paper aims to maximize the total benefit of available and utilizable water while trying to ensure a certain basic water right for every individual. It also aims to meet irrigation requirements as put forward by government (central or state) in drought contingency plan. In this context, a novel nonlinear optimization model is developed which utilizes hydro-agro-economic data collected from multiple sources. This optimization model allocates the available water among different competing sectors which includes municipality, industries and agriculture. Furthermore, the sensitivity analysis evaluates the economic impact of different parameters of competing demands such as water availability, population and basic water right (quantity). The results of this study reveal that the basic water right for essential needs can be ensured with integrated management of avaiBasic water right; Cauvery river basin; Contingency plan; Inter-sectoral water allocation; Optimization modelCauvery Basin; India; Agricultural robots; International law; Nonlinear programming; Rivers; Surface water resources; Watersheds; Contingency plans; Integrated management; Irrigation requirements; Nonlinear optimization model; Optimization modeling; State of karnataka; Water allocations; Water availability; hydrological modeling; irrigation; optimization; policy analysis; river basin; water planning; water supply; Sensitivity analysis

Remote Sensing-Assisted Basin-Scale Water Resources Management Considering Climate Change and Human Activities Impacts2021 Human interventions and climate change have caused significant alterations in the hydrologic response of several highly managed basins in Iran. One of these alterations is a considerable reduction in streamflow quantity, resulting in severe water supply insecurity. This paper presents an integrated modeling approach combining remote sensing, water balance analysis, reservoir operations, and water allocation policy evaluations. The approach helps in understanding of the relative contribution of anthropogenic factors in places where a major challenge is the lack of measured data for the historical time series of water withdrawals for agricultural development and water lost from the system through actual evapotranspiration (AET). Calibrated moderate-resolution imaging spectroradiometer (MODIS) remote sensing data of monthly AET (MOD16), modified Thornthwaite-Mather (M-TWM) water balance model, annual MODIS Land Cover Type (MCD12Q1) products (MCQD12Q1), mass curve analyses, and periodic analysis of water balance Anthropogenic intervention; Climate change; Evapotranspiration; MOD16 (level 4 moderate-resolution imaging spectroradiometer land data product); Naturalization; Remote sensing; Streamflow analysis; Thornthwaite-Mather; Water balanceIran; Agriculture; Climate change; Information management; Radiometers; Remote sensing; Reservoir management; Reservoirs (water); Snow; Snow melting systems; Soil moisture; Spectrometers; Stream flow; Time series; Time series analysis; Water management; Water supply; Anthropogenic intervention; Anthropogenics; Data products; Level 4; MOD16 (level 4 moderate-resolution imaging spectroradiometer land data product); Moderate-resolution imaging spectroradiometers; Remote-sensing; Streamflow analyse; Thornthwaite-mathe; Water balance; climate change; evapotranspiration; human activity; MODIS; neutralization; remote sensing; streamflow; water budget; water management; water resource; water supply; Evapotranspiration

Increasing the cost-effectiveness of EU agri-environment policy measures through evaluation of farm and field-level environmental and economic performance2015 A lot of attention in the debate on the 2014-2020 programming period of the EU CAP and rural development policy revolves around the policy's contribution to enhancing resource use efficiency, decreasing environmental impact, restoring ecosystems and how to ensure more efficient and effective agri-environmental measures (AEMs). Nevertheless, studies that simultaneously address multiple measures with multiple environmental objectives and targets are underrepresented in the scientific literature. The objectives of the present article are (i) to present an integrated tool-kit for AEM design resulting from the combination of farm modelling with the Sustainable Value Approach (SVA), and (ii) to evaluate the potential of the tool-kit to support AEM design through an application to estimate cost-effective organic agriculture payments for the dairy sector in Mugello, northern Tuscany. Sustainability assessment of organic and conventional farming systems (OFS and CFS, respectively) under the 2007-2013 EU CAP support scAgri-environmental measures; Farm and field modelling; Linear programming; Organic agriculture; Policy assessment and design; Sustainable value approachFirenze [Tuscany]; Italy; Mugello Valley; Tuscany; agri-environmental policy; agricultural modeling; benchmarking; cost analysis; design method; efficiency measurement; European Union; farming system; policy development; resource use; rural development; sustainability

Simulating Crop-Water Production Functions Using Crop Growth Models to Support Water Policy Assessments2018 Crop-water production functions are important tools for quantifying effects of water scarcity and climate change on agricultural production, and are also widely used within hydro-economic models to support design of inter-sectoral water management policies. Here, we introduce a new methodology for simulating crop-water production functions using process-based crop growth models, which captures explicitly the interacting effects of farmers' intraseasonal irrigation decision-making, stochastic weather conditions, and physical and socio-economic water supply constraints on seasonal crop yield response to water. Through a case study application for groundwater irrigated corn production in the Texas High Plains, we demonstrate that constraints to irrigation scheduling caused by aquifer depletion, combined with farmers' limited foresight of future weather conditions, have significant impacts on estimated seasonal crop-water production functions. Our results highlight that the failure to account for these factors fuClimate variability; Crop-water production function; Deficit irrigation; Hydro-economic; Irrigation; ValuationZea mays; agricultural production; climate change; climate variation; crop yield; decision making; growth response; irrigation system; maize; stochasticity; valuation; water storage; water use

Implementation of a watershed modelling framework to support adaptive management in the Canadian side of the Lake Erie basin2021 The present study aims to provide guidelines with respect to the implementation of a watershed modelling framework that can support adaptive management in the Canadian side of the Lake Erie basin. Our primary objective is to highlight the establishment of a multimodel ensemble as an appealing strategy that can address a wide range of conceptual and operational uncertainties typically underlying any modelling exercise. We identify three ensemble strategies that have different implications for the granularity of the analysis, empirical knowledge and data input demands to constrain the individual models, and required timeframe to operationalize them. The first option partly resembles the watershed modelling work in the Maumee River watershed, where the characterization of the watershed attributes and functioning that modulate nutrient loading will be based on multiple independent SWAT applications with different process characterizations. Before implementing SWAT, we propose the use of SPARROW —a data-driven modAdaptive management implementation; Best management practices; Edge-of-field data; Lake Erie; Multimodel ensemble; Uncertainty analysisGreat Lakes [North America]; Lake Erie; Maumee Basin; United States; adaptive management; catchment; hydrological modeling; implementation process; nonpoint source pollution; soil and water assessment tool; strategic approach; watershed

Maize lethal necrosis disease: Evaluating agronomic and genetic control strategies for Ethiopia and Kenya2018 Maize lethal necrosis disease (MLN) was first diagnosed in eastern Africa in the 2010's and is a big threat to their maize-based agri-food systems with estimated losses amounting to US$261 million in Ethiopia and US$198 million in Kenya. This paper reviews the agronomic and policy options to contain MLN and comparatively analyzes the feasibility of using maize-bean rotations and MLN-tolerant germplasm as key alternative strategies for managing MLN. Results from crop simulation and economic surplus models are used to make assessments on what strategy offers the most realistic MLN control approach given the circumstances of smallholder production in Kenya and Ethiopia. The paper finds that although maize-legume rotations are sound agronomic recommendations and are crucial for long term maize production system viability, their widespread application over large geographic areas for MLN control is economically challenging given that maize is a preferred staple. We conclude that scaling MLN-tolerant germplasm proveCrop rotation; Ethiopia; Kenya; Maize lethal necrosis; Net present valueEthiopia; Kenya; Zea mays; agricultural economics; agronomy; comparative study; crop production; crop rotation; disease; disease control; feasibility study; germplasm; legume; maize; policy analysis; smallholder

Including Farmer Irrigation Behavior in a Sociohydrological Modeling Framework With Application in North India2018 Understanding water user behavior and its potential outcomes is important for the development of suitable water resource management options. Computational models are commonly used to assist water resource management decision making; however, while natural processes are increasingly well modeled, the inclusion of human behavior has lagged behind. Improved representation of irrigation water user behavior within models can provide more accurate and relevant information for irrigation management in the agricultural sector. This paper outlines a model that conceptualizes and proceduralizes observed farmer irrigation practices, highlighting impacts and interactions between the environment and behavior. It is developed using a bottom-up approach, informed through field experience and farmer interaction in the state of Uttar Pradesh, northern India. Observed processes and dynamics were translated into parsimonious algorithms, which represent field conditions and provide a tool for policy analysis and water managementbehavior; India; irrigation; modeling; sociohydrology; water securityIndia; Uttar Pradesh; Climate change; Decision making; Human resource management; Irrigation; Models; Resource allocation; Water management; Agricultural practices; Behavior; India; Irrigation management; Irrigation practices; Sociohydrology; Water security; Waterresource management; algorithm; bottom-up approach; decision making; farmers attitude; human behavior; hydrological modeling; irrigation; policy analysis; water availability; water management; water resource; Behavioral research

Quantitative simulation of the water-energy-food (WEF) security nexus in a local planning context in indonesia2021 The process of planning and evaluation for local development, especially in the critical sectors of water, energy and food (WEF) should be conducted using a holistic, integrated approach in an attempt to bring the improvement in water, energy and food security in a region. System dynamics models are one of the tools for simulation and assessment of the system-wide impacts caused by local interventions. This research develops a stock-flow diagram (SFD) of WEF security in a local context to be used in analysing the impacts of implementing three planned policy interventions in Karawang Regency, Indonesia. STELLA Professional software is employed to build the SFD and conduct simulation of the WEF security nexus, and is based on a previously developed qualitative causal loop model of the same system (the Karawang WEF security (K-WEFS) model). In the quantitative SFD, four scenarios are developed and assessed in this study; (i) population growth changes; (ii) agricultural land conversion rate changes; (iii) changesEvaluation and planning; Indonesia; Karawang; Nexus modelling; Policy analysis; System dynamics; Water-Energy-Food (WEF) security

An inexact two-stage water management model for planning agricultural irrigation under uncertainty2010 In this study, an inexact two-stage water management (ITWM) model is developed for planning agricultural irrigation in the Zhangweinan River Basin, China. The ITWM model is derived from the incorporation of interval-parameter programming (IPP) within a two-stage stochastic programming (TSP) framework. It can reflect not only uncertainties expressed as probability distributions but also interval numbers. Moreover, it can provide an effective linkage between conflicting economic benefits and the associated penalties attributed to the violation of the predefined policies. Four decision scenarios associated with different water-resources management policies are examined. Targeted incomes, recourse costs, and net system benefits under different scenarios are analyzed, which indicates that different policies for agricultural irrigation targets correspond to different water shortages and surplus, and thus lead to varied system benefit and system-failure risk. The results are valuable for supporting the adjustment orAgricultural water; Inexact; Management; Policy analysis; Stochastic programming; UncertaintyChina; Zhangweinan River; Irrigation; Planning; Probability distributions; Stochastic models; Stochastic programming; Stochastic systems; Water management; Water supply; Agricultural irrigation; Agricultural water; Allocation plans; Economic benefits; Failure risk; Inexact; Interval number; Irrigation patterns; Net systems; Policy analysis; Resources management; River basins; Two stage; Two-stage stochastic programming; Uncertainty; Water management model; Water shortages; agricultural practice; cost-benefit analysis; decision making; hydrological modeling; irrigation; parameterization; stochasticity; uncertainty analysis; water management; water resource; water storage; Uncertainty analysis

Using GIS-based ecological-economic modeling to evaluate policies affecting agricultural watersheds2005 This paper has three purposes. The first is to conceptualize agricultural watersheds as complex adaptive human ecosystems that co-produce agricultural goods and ecosystem services. The second is to demonstrate a generalizable framework for the spatial modeling of ecosystem service production in watersheds based on this conceptualization. The third is to examine the policy implications of the analysis conducted using this spatial decision support system (SDSS). Analyses using the SDSS show that restrictions on soil loss to the "tolerance level" (T) cause average farm income to decline by only 4%, a reduction that is nearly eliminated if the Conservation Reserve Program (CRP) is available to farmers as an income-generating alternative. The spatially variable response of farmers to soil loss restrictions and the CRP creates a complex pattern of winners and losers and a markedly different land use pattern and crop mix than occurs without these programs. The land use pattern associated with T restrictions and the Agricultural conservation policy; Conservation Reserve Program; Evolutionary algorithms; Spatial decision support systems; Watershed managementalgorithm; ecological economics; GIS; modeling; policy analysis; watershed

Temporal and spatial modelling of tropical deforestation: A survival analysis linking satellite and household survey data2002 We estimate a spatially explicit model of the forest clearance process among smallholder farmers in an agricultural frontier of southern Mexico. Our analysis takes as its point of departure a simple utility-maximising model that suggests many possible determinants of deforestation in an economic environment characterised by missing or thin markets. Hypotheses from the model are tested on a data set that combines a time series of satellite imagery with data collected from a survey of farm households whose agricultural plots were geo-referenced using a global positioning system (GPS). We implement a survival analysis to identify the effect of household level explanatory variables on the probability of deforestation. This approach allows us to introduce a measure of the time until clearance as a covariate, thereby affording a control for the effect of potentially important explanatory variables that vary through time but are not directly observable. In addition to identifying several variables relevant for policAgricultural households; Deforestation; Survival analysisMexico; deforestation; GPS; satellite data; smallholder; spatiotemporal analysis; tropical forest

Pesticide taxation and multi-objective policy-making: Farm modelling to evaluate profit/environment trade-offs2001 Many countries in Western Europe have introduced voluntary programmes to encourage farmers to adopt environmentally more benign practices such as integrated pest management, but more policy action appears to be needed to meet the environmental quality levels now demanded. Input taxes could assist in meeting policy objectives. The issue considered here is the identification of the most appropriate specification of a tax instrument to reduce the environmental problems of agricultural pesticide usage. This paper takes a farm systems approach to evaluation. A case-study illustration is given for a specialist arable farm in the UK, combining an economic model of land use and production with a set of environmental indicators for pesticides. Linking these two components allows the identification of the potential trade-offs between achieving reductions in the environmental burden to a number of ecological dimensions and farm income. Different pesticide tax specifications vary in both the magnitude and the direction oEconomic instruments; Environmental indicators; Pesticides; Policy evaluationUnited Kingdom; economic instrument; modeling; pesticide; policy making; pollution tax

Applying a GIS-based model to collect information on agricultural land-use change in Beijing2007 Agricultural land use in suburban Beijing has changed dramatically in the last decade. This paper utilised unique, county-level spatial inventory dataseTs of land use in 1993 and 2004 to better quantify spatial configuration changes of main agricultural land-use types in the suburban counties of Beijing. A revised centroid model was applied to explicitly capture, analyse and visualise centroidal coordinates of land-use types in six typical suburban counties (samples) by geographic information system (GIS). Obvious displacements of corresponding centroids of agricultural land-use types in the samples demonstrates that configurations of agricultural land use have been destroyed in different parts of suburban Beijing. Furthermore, some typical patterns are explored according to the direction of displacement, which is driven mainly by urbanisation, topography, economic development and land-use policies. Land-use policies are shown to play more direct roles in spatial configuration changes of agricultural land useAgricultural land use; Centroid model; GIS; Spatial configuration; Suburban BeijingAsia; Beijing [China]; China; Eurasia; Far East; agricultural land; data set; displacement; economic development; GIS; inventory; land use change; modeling; policy analysis; urban area; urbanization



The Nutrient Flow Model for Dutch agriculture: A tool for environmental policy evaluation1996 The Nutrient Flow Model (NFM) is a micro-simulation model. It describes economic activities and corresponding nutrient flows at farm level for present and future situations in which environmental policy measures are taken. The farm results are aggregated to regional and national levels. The model can be used as an insrument for monitoring and policy evaluation. Technical aspects are incorporated into the model by means of crop growth models and nutrient balances for animals. Economic aspects are partly incorporated and partly added exogenously. The information need for the NFM is rather extensive. Main data sources are the Dutch Agricultural Census and the Dutch Farm Account Data Network. The model tries to combine the detailed approach with respect to production activities and nutrient flows that is often found in models at farm level with the more global approach that is followed in economic models on sector level. The variation in emissions between farms is dealt with explicitly. This paper presents the geEnvironmental policy evaluation; Micro simulation; Nutrient flowsNetherlands; Animalia; Agricultural pollution; Economics; Environmental protection; Fertilizers; ammonia; nitrate; Economic activities; Environmental policy; Environmental policy evaluation; Flow modelling; Microsimulation; Microsimulation modeling; Nutrient flows; Policy evaluation; Policy measures; Regional levels; agricultural emission; environmental policy; methodological evaluation; nutrient flow model; policy evaluation; agriculture; article; economic aspect; environmental monitoring; flow; government; human; leaching; manure; model; Netherlands; nonhuman; nutrient; policy; pollution transport; Nutrients

Crop modelling in horticulture: State of the art1998 For the last two decades, crop modelling has become a major research tool in horticulture as in other areas of plant production. A reason for such a success is the versatility of this technique. Scientists look for conceptual frameworks, and horticulture has offered original case studies on, e.g. photosynthesis or plant architecture. Engineers want procedures to solve practical problems, and horticulture is a field where yield prediction, policy evaluation or process optimisation can be very important. Horticulture is characterised by a high diversity of cultivation systems and fruit, vegetable and ornamental species. Till now, few of them have been modelled and efforts have focused on a limited number of processes of crop growth and development. The water balance of plants, the uptake of minerals, the interaction with pests, diseases and genetics, the interplant variability, and the formation of product quality have been poorly addressed. To face the challenge of diversity, modellers will certainly have to aAgricultural engineering; Crop model; Fruit; Horticulture; Ornamentals; Vegetablecrop; horticulture; modelling

Modeling differentiated quality standards in the agri-food sector: The case of meat trade in the enlarged EU2007 Quality standards play an increasingly important role in international agri-food trade, and their functioning as nontariff barriers to trade is widely discussed. We argue that food quality standards imposed by importing countries are more than just border measures and can have profound effects on the market structure of the exporting industry, thereby significantly influencing the supply response. We develop a stylized oligopoly model that accounts for compliance costs (fixed and variable) and investigate alternative policy options to explore different mechanisms an importing county may use to enhance the quality of its imports. The model explicitly recognizes the coexistence of complying and noncomplying firms, which is a situation often found in low-income countries where a small modern export-oriented segment invests in meeting foreign quality standards. We use the adjustment of the Polish meat sector to the tight EU food quality standards as an empirical example. The simulations show that a subsidy schemeFood quality standards; Market structure; Meat sector; Oligopoly; Poland; TradeCentral Europe; Eurasia; Europe; Poland; European Union; export; food quality; market system; modeling; oligopoly; policy analysis; trade

A robust modeling approach for regional water management under multiple uncertainties2011 In regional water management systems, various uncertainties may be derived from random feature of resource conditions and natural processes, errors in estimated modeling parameters, as well as imprecision or fuzziness human-induced. This leads to difficulties in formulating and solving the resulting regional water management problems. In this study, a robust multistage interval-stochastic programming (RISP) method is developed for dealing with vague and random information in regional water management systems. The decision variables are useful for justifying and/or adjusting the decision schemes for agricultural activities through the incorporation of their implicit knowledge on regional water management. Different policies for agricultural water supply have been analyzed. The results can help to identify desired water-allocation schemes for agricultural sustainable development that the prerequisite water demand for supporting crops' survival can be guaranteed when the water resource is scarce. © 2011 ElsevierPolicy analysis; Robust modeling; Stochastic programming; Uncertainty; Water managementDecision making; Human resource management; Random errors; Stochastic programming; Stochastic systems; Uncertainty analysis; Water management; Water supply; Agricultural activities; Agricultural water; Decision variables; Implicit knowledge; Management problems; Modeling parameters; Natural process; Policy analysis; Regional water management system; Resource conditions; Robust modeling; Uncertainty; Water demand; agricultural practice; decision making; error analysis; estimation method; human activity; numerical model; regional development; stochasticity; sustainable development; uncertainty analysis; water management; water resource; water supply; Information management

Research on optimal operation policy for water resource system during drough2009 According to basic connotation of the indexes for expressing reservoir water-supply risk during drought: reliability, resilience and vulnerability of reservoir water supply, and mathematical programming principles, the multi-objective mixed integer programming model was set up, which was able to consider the priority of urban water-supply and agricultural water-supply, and operation rule of reservoir-group system for successive drought periods. The model-solving procedures and latticework-search method was proposed based on characteristics of the model structure. The concept of technique is clear to understand and convenient to write computer program, therefore, the large-scale and complicated mixed programming model become easy to solve. The application example verifies rationality of the model technique and it has the practical value for multi-reservoir water-supply system operation policy analysis during drought. ©2009 IEEE.Drought period; Operation policy; Optimization analysis; Reservoir-group system; Water resourcesBioinformatics; Computer programming; Drought; Fluorine containing polymers; Integer programming; Optimization; Public utilities; Reservoirs (water); Water analysis; Water supply; Water supply systems; Agricultural water; Application examples; Computer program; Drought periods; Mixed integer programming model; Mixed programming; Multi objective; Operation policy; Operation rules; Optimal operation policy; Reservoir water; Search method; Solving procedure; Supply risk; Urban waters; Water resource systems; Water resources

Agriculture and sustainable development: Policies analysis of the Taihu Economic Circle in China2012 The purpose of this study was to establish a method to truly realise sustainable agricultural development. In this study, sustainable agricultural development is defined as the following conditions: 1 coordination between environmental protection and regional economic development 2 meeting the demands of production and life 3 improving IEEI 4 safe and efficient recycle or reuse of natural resources 5 potential value added to development. The biomass gasification is a process which converts renewable resources into a synthetic fuel with less air pollution, water pollution and GHG emission. Environmental financial policy includes WPERT to improve environmental efficiency by optimal resource allocation and fair trade. We structure an IBMS that presents the environment system, WPERTS and socioeconomic activities situational changes over a ten-year period to analyse the effectiveness and efficiency of the policies to enhance agricultural production and improve the environment by simulation. Finally, we propose an Agriculture; Biomass gasification; China; Greenhouse gas, GHG; Integrated basin management; Regional policies; Simulation analysis; Social economic activities; Sustainable development; Sustainable indicator; Water pollutants; Water pollution emission rights trading; WPERT

Policy interventions to promote the adoption of water saving sprinkler systems: The case of lettuce on the Gnangara Mound2007 The potential for improving irrigation scheduling decisions and adoption of more efficient irrigation systems is explored using a bioeconomic simulation model of lettuce production on the Gnangara Mound near Perth, Western Australia. Sandy soils with poor water and nutrient holding capacity are associated with declining marginal productivity of water at high water use, which would create an incentive to reduce water use and to adopt closer sprinkler spacing if farmers had correct information about the declining marginal productivity of water. Incorrect perceptions regarding water-yield relationships lead to over use of water by up to 50 per cent and reduce profits by 475 per crop hectare (12 per cent) in the short run, and remove the incentive to adopt more efficient systems in the long run. Higher water prices create an incentive to reduce irrigation scheduling time in the short term and to adopt more uniform sprinkler systems, and tend to reduce the discrepancies associated with poor information about the mBioeconomic models; Horticulture; Irrigation; Technology adoptionAustralasia; Australia; Gnangara Mound; Perth [Western Australia]; Western Australia; Lactuca; crop production; horticulture; irrigation system; leafy vegetable; policy analysis; sandy soil; technology adoption; water planning; water use

A FARM GROWTH MODEL FOR POLICY ANALYSIS IN AN EXTENSIVE PASTORAL PRODUCTION SYSTEM1987 The development of a simulation model of an extensive pastoral farming system to assist analysts in their assessment of government policy measures is described. The model was designed to simulate, over a number of years, the physical and financial operation of a sheep and beef production system typically found in the North Island hill country of New Zealand. By manipulating model parameters and data related to prices, costs, taxation and credit, a range of policies can be represented and their effects simulated. The model is used to undertake an ex post analysis of the farm-level impact of the supplementary minimum price scheme in New Zealand and to project farm performance following the abolition of the scheme. Consideration is given to the use of the model to represent sheep and beef production systems elsewhere. 1987 The Australian Agricultural Economics SocietyNew Zealand, North Island, Hill Country; extensive pastoral production system; farm growth model; policy analysis; sheep and beef production; supplementary minimum price scheme

An ecological-economic model for agri-environmental policy analysis1999 Operational models of economic activity, particularly at the farm scale, have become commonly used, and widely accepted methods and applications exist. Operational models of ecological systems probably have less of a history but processes of species interaction and succession are well documented. Relationships between economic farm-scale variables and resultant ecological diversity, however, are less well documented as are modelling frameworks which combine both economic and ecological operational systems. This paper explains how a utility maximising economic modelling framework may be linked to an ecological modelling system with the objective of allowing 'ex ante' assessment of the ecological impact of certain key agricultural management parameters. Two models, initially designed for independent analyses, are introduced. Data pertaining to a survey of farm sites are used to demonstrate the types of relationships which emerge between agricultural management parameters and grassland vegetation. A specific casEcological-economic modelling; Grassland management; Policy decision support; Species diversityagri-environmental policy; economic analysis; environmental economics; modeling; policy analysis

A system dynamics approach for water resources policy analysis in arid land: A model for Manas River Basin2013 The Manas River Basin in Xinjiang Uygur autonomous region, similar to other arid regions, is facing water constraints which challenge decision-makers as to how to rationally allocate the available water resources to meet the demands from industries and natural ecosystems. Policies which integrate the supply and demand are needed to address the water stress issues. An object-oriented system dynamics model was developed to capture the interrelationships between water availability and increasing water demands from the growth of industries, agricultural production and the population through modeling the decision-making process of the water exploration explicitly, in which water stress is used as a major indicator. The model is composed of four sectors: 1) natural surface and groundwater resources; 2) water demand; 3) the water exploitation process, including the decision to build reservoirs, canals and pumps; 4) water stress to which political and social systems respond through increasing the supply, limiting thearid river basin; sustainable development; system dynamics modeling; water resources management; water stress

Economic impact of climate change on animal nutrition and livestock farming in the European Union; [Impact économique du changement climatique sur l'alimentation animale et l'élevage dans l'Union Européenne]2013 A crop farming model (STICS) and an agro-economic model (AROPAj) were coupled in order to assess the economic aspects and changes in farming practices induced by climate change on a European scale, based on different scenarios simulating long term climate changes. Forecasts were made for changes in land use and animal nutrition. Forage crops are expected to expand and take over grassland. In the long term, these new farming practices could increase direct greenhouse gas emissions due to a wider use of nitrogen fertilizers, a trend which could be reversed by taxing emissions. In this context of significantly reduced grassland, it may prove more difficult for livestock systems to subsist as opposed to crop farming systems. © 2013 Association Francaise pour la Production Fourragere. All rights reserved.Agricultural policy; Agricultural production; Agriculture; Cereal production; Climatic change; Climatic factor; Economical analysis; Farming system; Forage area; Forage production; Forecast; Greenhouse - Effect gas; Simulation; UEEnglish

Developing an agricultural entrepreneur inclination model for sustainable agriculture by integrating expert mining and ISM–MICMAC2021 Agribusiness is undergoing a global transition from ordinary cultivation to an agro-industrial sector. Agripreneurship is a new way of transforming agriculture into an enterprise in current business practices. This paper is written in the context of India, where many efforts have been made to encourage sustainable economic growth and development over the past decades. However, no significant progress has been seen in the agri-industry. The Indian agricultural sector is also afflicted with several other challenges related to the globalized economy, natural resource degradation, widespread rural poverty, and increasing competitiveness. In this study, we have endeavored to create an agripreneur inclination model in the context of the Indian rural sector. The objective of this study is to identify programs and policies that effectively support the development of agripreneurs. We also attempt to identify the characteristics of individuals who are more likely to become agripreneurs. The methodology we have used is Agricultural policy; Agriculture industry; Agriculture sustainability; Agripreneur; Interpretive structural modeling (ISM)India; agricultural development; agricultural modeling; agroindustry; alternative agriculture; cultivation; economic growth; entrepreneur; expert system; government; growth and development; natural resourceEnglish

Changes brought about by the new cap in the distribution of crops and livestock in Spain; [Cambios en la distribución de cultivos y producciones ganaderas en España inducidos por la nueva PAC1]2008 This paper analyses the impact on the Spanish agricultural sector of the CAP decoupling measures of direct payments for different crop areas and livestock. The study is based in the 2002 data from the Spanish Farm Accountancy Data Network (FADN) and the simulated results are obtained with the mathematical programming model PROMAPA. The predicted changes in prices between the years 2002 and 2013 were those provided by the European Simulation Model (ESIM). The results obtained permit the comparison of the variation in the crop distribution and of the different types of livestock between the base year 2002 and the simulated year 2013 in the event of the implementation of a partial decoupling policy -as adopted in Spain in 2006- or a full decoupling policy which is under consideration at the moment. This paper also compares the variations which appear in the two types of decoupling with those that would be obtained in the even of a continuation of the Agenda 2000 measures.Common Agricultural Policy; Crop and livestock distribution; Representative farm models; Spanish agricultural sectorEurasia; Europe; Southern Europe; Spain; agricultural land; agricultural policy; comparative study; environmental policy; livestock; numerical model; spatial distributionEnglish

Modeling distortionary aspects of the U.S. wheat program and policy reform1994 Evaluation of U.S. agricultural policy reform is complicated by the interaction of price support programs and production constraints. Researchers have typically presumed that price support policies within the U.S. wheat program increase the producer incentive at the margin, however, little work has been done to determine whether such a presumption is warranted by the data. The results of this research indicate that price support, conditioned on production constraint, has not increased U.S. production. Furthermore, the combined effect of price support and production control within a voluntary system is shown to increase U.S. supply response with respect to market price. Given these results, opposition to certain aspects of U.S. agricultural policy, in regions such as the EC and the Cairns Group, for example, may be misguided. © 1994.

Knowledge-based system for generating administrative grant alternatives applying the IDEAL methodology1997 In this paper, we analyze how regulations are arranged and implemented in a knowledge-based system (KBS) to provide for ease of use, modification and addition of new regulations. The IDEAL methodology was used to achieve this objective. Different common agricultural policy (CAP) grants to which farmers in Spain are entitled were considered to validate the model. The system is a query system and the end users are specialists from the Agricultural Extension Services (AES). The system has been implemented using the tool Kappa-PC, V. 2.3. The prototype was developed jointly with the Universidad Politécnica de Madrid's Departments of Artificial Intelligence, Rural Projects and Planning and Mathematics Applied to Agronomy and the Castile and Leon Government's Provincial Agriculture Office in Segovia. © 1997 Elsevier Science B.V.Agricultural decision support system; Agroforestry modeling; IDEAL methodology; Knowledge-based systemComputer software; Decision support systems; Forestry; Knowledge based systems; Laws and legislation; Mathematical models; Query languages; Agroforestry models; Software package IDEAL; Agriculture

Averaged forward sales program and export optimization: The case of cocoa in Ivory Coast 1978-1996; [Programme de ventes anticipees a la moyenne et optimisation des recettes d'exportation: Le cas du cacao en Cote-d'Ivoire 1978-1996]1998 This paper tries to estimate the comparative advantage in terms of export benefits of a forward sales program for a soft commodity which would be managed in a centralised way and of a system which would rely on an entirely liberal export regime. Therefore, we suggest a simulation concerning Ivory Coast cocoa during the period 1978-1996. The results show the superiority of the forward sales program which allows on the average an 8% benefits excess on the whole period. This result is particularly important at a time when the Ivory Coast is coming under very strong pressure from the Bretton Woods institutions to liberalise its cocoa export marketing system.Cote d'Ivoire; agricultural policy; agricultural trade; export; liberalization; marketing; trade policy

Emerging policies on externalities from agriculture: An analysis for the European union1999 In the first part of this paper, we note empirical evidence that suggests that the public benefits of agri-environmental policies currently outweigh their costs. However, the background of agricultural support policy is changing under CAP reform, and our simulation results show that although the 'new' CAP intends to use similar delivery mechanisms to AEP for subsidy payments, the need for AEP could become greater. Without positive incentives for the production of environmental goods, such as the Environmentally Sensitive Areas scheme, Agenda 2000 may push farmers toward intensification of their current systems within the bounds of CAP possibility and create additional environmental damage. Indeed, given such results as are presented here, there is possibly a need for a move toward mandatory AEP, in the form of more rigorous environmental crosscompliance, rather than relying on voluntary uptake. It is clear that the risk-free attributes of AEP are diminishing in importance in the shadow of Agenda 2000 and farmEuropean Union; agri-environmental policy; Common Agricultural Policy; policy strategy; pollution policy

Impact of Slovakia accession to the European Union on agrofood industry and food prices; [Vplyv vstupu Slovenskej republiky do Európskej únie na agropotravinársky sektor a na ceny potravín]2002 The paper is presenting preliminary outcomes of two particular segments of policy analysis work, which has been performed since a couple of years in the RIAFE (Research Institute of Agricultural and Food Economics) on the assessment of sectoral impacts of the oncoming EU accession of Slovakia: One is the price impact of accession related to farm-gate prices of the main agricultural commodities and to the food consumer prices, the second one refers to the possibly changes in the farm sector's income after the implementation of Common Agricultural Policy (CAP). The authors have used a modelling approach. The modelling procedure is described in chapter 1 of the body. This projection allows concluding that the implementation of CAP with reduced direct payments, if the intermediate consumption and fixed capital consumption maintain the projected level, does not necessarily lead to a higher sectoral income. The income value attained under the CAP with reduced direct payments scenario is an outcome of the simulationSlovakia; agricultural market; agricultural price; Common Agricultural Policy; economic integration; European Union

The multifunctional landscape - methods and models; [Multifunktionalität der Landschaft - Methoden und Modelle]2002 Landscapes are dynamic systems, and land-use is subject to continuous change. In Germany "landscape multifunctionality" has become a keyword for the new agricultural policy. Analysis of the manifold functions of landscapes and land-use systems are the basis for all sustainability-oriented planning and for making knowledge-based decisions. To this end, in the Joint Research Project (SFB) 299 "Land Use Options for Peripheral Regions" eological, hydrological and economics-oriented models are combined for describing and analyzing the impact of land-use changes on various landscape functions such as jobs, value added, water budget or species diversity, at a heretofore not achieved degree of spatial resolution. The results show that various governmental measures in agricultural and environmental politics may be in clear contradition to the intended goals and may not agree with the preferences of the population.ANIMO; Evaluation; Field size; Land use; Landscape benefit; Modelling; ProLand; SWAT; Trade offGermany; agricultural policy; land use change; land use planning; public attitude

The adoption effect of Common Agricultural Policy of the European union at development of the Czech economy; [Vliv přijetí společné zemědělské politiky evropské unie na rozvoj české ekonomiky]2004 The objective of this paper is to demonstrate some economywide effects of the adoption of Common Agricultural Policy. The general equilibrium approach is applied. The model is designed as a static computable general equilibrium one. The model structure reflects basic neoclassical assumption, i.e. producers maximize their profit and consumers maximize utility while the government wishes to balance its budget. The scenarios follow the debate about the extent of CAP available for candidate countries. Selected macro and sectoral economic indicators are used to assess the magnitude of scenarios impacts on the national economy. Model simulations indicate that positive aspects of accession prevail over negative ones in the most respects.Agrarian sector; Common Agricultural Policy; EU enlargement; General equilibrium model

Impact of the mid-term review decisions on the dairy sector; [Auswirkungen der MTR-beschlüsse im milchbereich]2004 At the end of June 2003, a fundamental reform of the common agricultural policy (CAP) was adopted. The milk market reform provides for cuts in support prices as well as for milk premiums that will have to be included into the decoupled payment volume not later than 2007. Germany also strives to implement a shift of the premium system towards uniform payment entitlements based on areas (hybrid model). This article aims to analyze the possible impact of this reform on dairy farms, using a farm group model representative of the German agricultural sector. The scenario analyses refer to the target year 2010. Alongside different price trends for milk, two options of shaping decoupling via the single farm payment or the hybrid model are being examined compared with a continuation of the previous agricultural policy. The following results arise from the simulation runs. Given unfavourable milk price trends, the milk quota will no longer be exhausted in some regions. A shift of milk production in favour of larger hol

The new CAP reform and direct subsidies to the French farms specialized in field crops: Single payment, regionalization and modulation; [La nouvelle PAC et les soutiens directs aux exploitations françaises de grandes cultures: Paiement unique, régionalisation et modulation]2004 Within the framework of the Common agricultural policy (CAP) reform of June 2003, this article deals with the direct supports granted to the French farms specialised in field crops. Some simulations are applied on the individual data of the Farm Accountancy Data Network (FADN). Farms are distributed according various technical systems. Several aspects are highlighted: the direct payments play a very important role in the farm income; the amount of the future single payment being given on the basis of the individual reference acquired in 2000-2002, great dimension units should preserve high amounts of direct supports; applying the principle of regionalization, without transitional period, but with an integral mutualisation (i.e. the single payment per hectare is, in the same area, common to all farmers), would induce a fall of the income of the farms specialized in field crops. This fall would be more important in the units located in diversified areas (beef, sheep or extensive dairy production).CAP reform; Decoupling; Directs subsidies; FADN; Farms; Field cropsOvis aries

Some remarks on the agricultural production model in the european union2007 In the context of the European Union's enlargement, the maintenance/increase of the farming performance becomes a matter of utmost importance. The reduction of the food product weight in the consumption basket - An important index when measuring the economic development of a country -, directly influenced by farming sector competitiveness, and the agricultural issue are reference points to the Single Market. Comparison with the American or global farming performances keeps being a constant concern in the next decade. Thus, modelling the influence of the agricultural production factors represents a basic premise of analytical study. In this way, one can state some limited remarks for the improvement of the European model of farming.Agriculture; Common agricultural policy; Competitiveness; Roegenian modellingCompetition; Manufacture; Philosophical aspects; Agricultural productions; Analytical studies; Common agricultural policy; Competitiveness; Economic development; European union; Product weight; Reference points; Agriculture

European agriculture: Member countries are still highly heterogeneous; [L'agriculture Européenne: Persistance d'unetrès grande hétérogénéité entre états membres]2007 European agriculture remains highly diverse in terms of farm number, size, and economic performance, as well as of the place and role of farmers. We are facing a both « one and multiple » Europe. Fourteen years of the Common Agricultural Policy have not helped to design a European farming model, as if, within the European systems, member countries had found ways to achieve their own farming projects.Eurasia; Europe; agricultural economics; Common Agricultural Policy; farming system; modeling

A competitividade do regadio em Portugal no contexto da Nova Política Agrícola Comum: o caso de uma exploração agrícola no Alentejo2007 The 2003 Common Agricultural Policy (CAP) reform constitutes a reinforcement of the main objectives of the previous reforms of 1992 and of 2000, namely the promotion of the agricultural competitiveness, the multiple functions of the rural and agricultural areas and the sustainable resource exploitation. The direct production aids in the most Common Market Organizations are replaced by an only payment for each farm, subject to echo-conditionality and limits on the agricultural systems changes. This article evaluates the impacts of 2003 CAP reform on the Portugal irrigation competitiveness in the Alentejo region farms. The effects of the only payment in the agricultural returns, the main changes in the crop patterns and in the agricultural incomes were studied. They are also appraised direct social economic and environmental impacts of the adjustments produced with the 2003 CAP reform. The followed methodology is a discreet stochastic programming model. This model maximizes the expected income and minimizes theAlentejo (region of Portugal); CAP reform; Mathematical programming

Effects of the application of the new CAP and the Water Framework Directive in irrigated agriculture; [Efectos de la aplicación de la nueva PAC y la Directiva Marco de Aguas en el regadío. El caso de la comarca de Arévalo-Madrigal (Ávila)]2008 The case of Arévalo-Madrigal (Ávila) county This paper analyses the consequences of the joint implementation of the last Common Agriculture Policy reform and the Water Framework Directive (water pricing policy) in the irrigated agriculture sector. For this purpose, the irrigated area in Arévalo-Madrigal County (Ávila, Spain) has been considered as case study. The methodology used for this research has been the positive mathematical programming, employed in order to simulate the farmers' productive behaviour when facing different policy scenarios. Models built have allowed the estimation of different economic, social and environmental indicators that quantify policy impacts. Results show the sensibility of irrigated agriculture regarding both policies, circumstance that suggests that the coordination between these policies is required in order to optimize their joint implementation.Agricultural policy; Irrigated agriculture; Positive Mathematical Programming; Water policy

Evaluation by simulation of the social acceptability of agricultural policies for water quality2009 The Concert'Eau is a three years project launched in October 2006 to demonstrate the opportunity to involve agricultural actors of a territory to propose and apply new practices more in line with the need for preservation of water resources and natural environments. We present in this paper the sociological dimension of this multidisciplinary work, which focused on the evaluation of the social acceptability of these practices. This evaluation is based on the formalization of a well-experienced social theory, the Sociology of the Organized Action. © Springer-Verlag Berlin Heidelberg 2009.Agricultural policies; Concrete system of actions; Meta-model; Modelling; Simulation; Social acceptability; Sociology of the organised action; Water qualityAgricultural robots; Agriculture; Environmental technology; Models; Petroleum reservoir evaluation; Sociology; Water quality; Water resources; Agricultural policies; Concrete system; Meta model; Simulation; Social acceptability; Quality control

Common Agricultural Policy and spatial data infrastructures2009 The European Common Agricultural Policy (CAP) is already for many years relying on geo-spatial applications in administering, managing and controlling farmers declarations. The CAP is under constant change and over the years it has become more spatial explicit with more emphasis on cross compliance to environmental regulations and the inclusion of landscape features in the subsidy system. The implementation of the CAP regulations is left to the member states. National choices have lead to different implementations of the same regulation. The INSPIRE directive provides a regulatory framework for harmonising the reference datasets of these national implementations and this leads to a reference model for land parcel information systems. Also Europe's own satellite navigation system Galileo is an opportunity for the agricultural domain to harmonise methods and datasets for rapid field visits and On The Spot Control. The authors present the opportunities these European geo-spatial initiatives have to offer to the Galileo; GNNS; IACS processes; INSPIRE directiveEnvironmental regulations; Laws and legislation; Regional planning; Common agricultural policy; GALILEO; GNNS; INSPIRE directive; Reference modeling; Regulatory frameworks; Satellite navigation systems; Spatial data infrastructure; Agriculture

Sustainability of agricultural holdings - Classification and strength-weakness analysis of evaluation systems; [Nachhaltigkeit landwirtschaftlicher Betriebe - Einordnung und Stärken-Schwächenanalyse von Bewertungssystemen]2009 Undoubtedly, food and nutrition security, more efficient use of resources, the cultivation of renewable raw materials for producing bio-energy, the effects of climate change, the optimisation of water management and the preservation of biodiversity are core challenges which agriculture, agribusiness and agricultural policy must nowadays confront. In this context, the call for increases in production and intensification of agricultural production within limited resource budgets is growing louder. Such a course may only be taken in conformity with sustainability considerations. Against this backdrop, systems for evaluating sustainability at the agricultural operations level have been developed in German-speaking countries, among others. The KTBL regards this as an opportunity and has committed itself to making comparative analyses of such systems with the aid of an interdisciplinary task group. This article is concerned with the classification and demarcation of the said systems vis-à-vis existing tools designeAnimalia

Effect of agricultural policy on regional income inequality among farm households2009 Policymakers are under constant pressure to alleviate financial stress, mainly associated with farm business income, on farm households through government farm program payments. The 1996 FAIR Act signaled the end of these payments and Congress decided that agricultural policy should be more market oriented. Using the Gini coefficient concept and a large farm-level dataset, this study investigates the impact of government payments on income inequality among farm households in nine farming resource regions of the U.S. Results indicate that distribution of income among farm households in the Fruitful Rim region was above the level of dispersion for all U.S. farm households; however, income inequality in the Heartland region was below the level of dispersion for all U.S. farm households. Finally, income from government farm programs helped reduce total income inequality in the Heartland and Northern Great Plains regions, while income from off-farm wages and/or salaries played an important role in reducing total iAdjusted Gini coefficient; Farm resource regions; Government farm program payments; Income inequality; Off-farm income

Effects of the cotton reform in Spain; [Effets de la réforme cotonnière en Espagne]2009 This paper analyzes the effects of the New Cotton Reform (NCR) in Spain for 2007-2008, two years after its application but before its amendment in June 2008. The particularity of this analysis is that it highlights the processes underlying the production decline. It is based on the exploitation of official statistics collected by the Andalusia Region and information obtained during the interviews of cotton sector stakeholders. These interviews were conducted so as to have cotton growers elaborate on the eventual implications of the NCR on their cultivation practices. This approach avoids having to build complex mathematical models to capture the impact of the NCR on production modes and outcomes. While cotton production was rather stable during the 1996-2005 period, the application of the NCR has contributed to a decrease in cotton acreage by more than 30%. The production diminution was higher, around 60%, one year immediately after the application of the reform because of the collapse of seedcotton yield assAgricultural policies; CAP; Cotton; SpainGossypium hirsutum

Impact of European policy changes on the decisions of cotton producers in Greece; [Impact des évolutions de la politique européenne sur les décisions des producteurs de coton en Grèce]2009 In this paper, two methodological approaches are followed in order to examine Greek cotton producers' response to the New Cotton Reform (NCR). First, a mathematical programming model based on a countrywide sample of farms is used to assess the impacts of the Common Agricultural Policy (CAP) on the supply of the cotton sector in Greece. Next, a bivariate probit model is formed in order to examine producers' willingness to continue growing cotton after the implementation of the NCR. Results show a decrease in the cultivated area of cotton along with the introduction of a new production system called "semi-abandonment cotton". When decoupled payments are not considered, farm income turns negative in some cases, thus leading towards abandonment of activities. The results of the probit analysis indicate that socio-demographic characteristics play an important role in determining producers' decision whether to continue growing cotton or not. Production cost is also a crucial factor that policy makers should take inCAP; Cotton; Greece; Mathematical models; Optimization methods; ProductionGossypium hirsutum

Alternative approaches to the construction of a composite indicator of agricultural sustainability: An application to irrigated agriculture in the Duero basin in Spain2009 This paper describes a comparative analysis of alternative methods of constructing composite indicators to measure the sustainability of the agricultural sector. The three methods employed were Principal Component Analysis, the Analytic Hierarchy Process and a Multi-Criteria technique. The comparison focused on the irrigated agriculture of the Duero basin in Spain as a case study, using a dataset of indicators previously calculated for various farm types and policy scenarios. The results enabled us to establish a hierarchy of preferred policy scenarios on the basis of the level of sustainability achieved, and show that the most recent CAP reform is the most sustainable agricultural policy scenario. By analyzing the heterogeneity of different farms types in each scenario, we can also determine the main features of the most sustainable farms in each case. The analysis demonstrates that full-time farmers with small to medium-sized farms and sowing profitable crops are the most sustainable farm types in all the pAgricultural policy; Composite indicators; Irrigated agriculture; Scenarios; SustainabilityAgriculture; Conservation of Natural Resources; Geography; Spain; Water Supply; Duero Basin; Eurasia; Europe; Iberian Peninsula; Southern Europe; agricultural policy; alternative agriculture; Common Agricultural Policy; comparative study; data set; principal component analysis; sowing; sustainability; agricultural management; article; comparative study; decision making; economic aspect; environmental factor; irrigation (agriculture); mathematical model; policy; principal component analysis; simulation; social aspect; Spain

Livestock subsidies and rangeland degradation in central Crete2009 Marginal and unstable environmental conditions force stockbreeders in drylands to develop adaptive strategies to ensure stability of production. In intensive market-oriented pastoral systems, the partial substitution of rangeland forage production by external feed increases the influence of commodity prices in stockbreeders' decisions, which become increasingly decoupled from environmental constraints. In Mediterranean countries of the European Union (EU), Common Agricultural Policy (CAP) subsidies also influence agricultural practices, potentially increasing environmental impacts. By modeling subsidy allocation to sheep and goat breeders in Crete, we showed that livestock subsidies for Less Favoured Areas (LFA) stimulated flock growth up to a point. By linking interviews of farmers to remote-sensing data in four village communities in central Crete, we tested statistically alternative hypotheses explaining the links between CAP subsidies, livestock-husbandry practices, and land degradation at the farm level.Common agricultural policy; Crete; Desertification; Sheep and goats; Subsidies; Vegetation-cover trendCrete; Greece; Capra hircus; Ovis aries; agricultural practice; animal husbandry; commodity price; Common Agricultural Policy; desertification; dryland farming; environmental conditions; European Union; goat; land degradation; livestock farming; rangeland; sheep; subsidy system; vegetation cover

Analysis of rapideye imagery for annual landcover mapping as an AID to european union (EU) common agricultural policy2010 The Common Agricultural Policy (CAP) of the European Union (EU) was established to maintain balance between farming industries and the environment as well as to provide economic sustainability in rural areas. EU Regulations for agricultural and rural development, adopted by countries upon their admission to the EU, allow payments to farmers for each eligible hectare of agricultural land (CAP reform), under different payment schemes. Remote sensing data is currently used as an efficient tool in determining areas potentially eligible for payments, through land cover identification and mapping. Launched in August 2008, RapidEye consists of five constellation multispectral sensors with a ground sampling distance (GSD) of 6.5m and a daily overpass. The satellite has a predicted lifespan of 7 years and with the target application of the sensor being agriculture; contains a high potential for the application of agricultural monitoring, necessary to some new Member States, such as Bulgaria and Romania. Analysis of RaAgriculture; Change detection; Classification; Farming; GIS; Land cover; Modelling; MonitoringClassification (of information); Conformal mapping; Geographic information systems; Mapping; Models; Monitoring; Regional planning; Remote sensing; Rural areas; Self organizing maps; Sustainable development; Agricultural monitoring; Change detection; Common agricultural policy; Farming; Ground sampling distances; Land cover; Land cover identifications; Object-oriented analysis; Agriculture

Soil carbon change and its responses to agricultural practices in Australian agro-ecosystems: A review and synthesis2010 Soil is the largest reservoir of carbon (C) in the terrestrial biosphere and a slight variation in this pool could lead to substantial changes in the atmospheric CO2 concentration, thus impact significantly on the global climate. Cultivation of natural ecosystems has led to marked decline in soil C storage, such that conservation agricultural practices (CAPs) are widely recommended as options to increase soil C storage, thereby mitigating climate change. In this review, we summarise soil C change as a result of cultivation worldwide and in Australia. We then combine the available data to examine the effects of adopting CAPs on soil C dynamics in Australian agro-ecosystems. Finally, we discuss the future research priorities related to soil C dynamics. The available data show that in Australian agro-ecosystems, cultivation has led to C loss for more than 40 years, with a total C loss of approximately 51% in the surface 0.1 m of soil. Adoption of CAPs generally increased soil C. Introducing perennial plants intoAgro-ecosystem; Carbon sequestration; Climate change; Conservation agricultural practices; ModellingAustralia; Cultivation; Ecosystems; Global warming; Soils; Agricultural practices; Agricultural soils; Agro ecosystems; Atmospheric CO; Australia; Carbon sequestration; Crop roots; Environmental factors; Experimental data; Future climate; Global climates; Management practices; Natural ecosystem; Perennial plants; Research priorities; Soil carbon; Soil layer; Soil profiles; System modelling; Terrestrial biosphere; agricultural ecosystem; agricultural modeling; agricultural practice; carbon cycle; climate change; Common Agricultural Policy; concentration (composition); crop production; cultivation; management practice; precipitation intensity; soil carbon; soil profile; Soil conservation

Methodological aspects for the evaluation of the quality of agro-ecosystems and landscapes that give rise2011 Agriculture is a sector where current efforts for conservation of biodiversity at international and national levels are focussed, according to the requirements of the sustainable policies. Agricultural intensification and concomitant land abandonment in the less favoured areas have impacted strongly on the environment, and consequently, have had worrying effects on biodiversity. In Europe, the Habitats Directive (92/43/EEC) is a valuable tool for the preservation of biodiversity, while the reformed Common Agricultural Policy provides important instruments towards the direct management of biodiversity. In the future, the reformed Common Agricultural Policy is going to be based on a first "greener" pillar that is more evenly shared, with a second pillar that will focus on competitiveness and innovation, on climate change, and on the environment. Thus the assessment of the quality of agro-ecosystems through the use of the bioindicators that indicate their status becomes a fundamental need for the monitoring of fConero regional natural park; Dynamic processes; Management of rural landscape; Phytosociology; Revised universal soil loss equation; Simpson's diversity index; Synvegetation naturalness indexAncona; Conero Natural Park; Italy; Marche; agricultural ecosystem; agricultural intensification; agricultural land; agricultural policy; biodiversity; bioindicator; climate change; conservation management; diversity index; innovation; management practice; national park; naturalness; phytosociology; rural landscape; software; soil quality; sustainability; Universal Soil Loss Equation; urban development

Urban growth patterns and social exclusion in the Reunion Island: A historical legacy; [Formes de la croissance urbaine et exclusion sociale à la Réunion: un héritage historique]2011 This paper explores urban growth mechanisms in the Reunion Island based on a modelisation approach that uses the notion of geographical scope. MUTE (Urban Growth Model) is a geographical model that calculates the propensity for urban growth of a given territory. The assessment stage highlights two urban growth patterns: formal and informal. The informal pattern, or postagricultural pattern, allows a different and non-academic interpretation of rapid, urban growth mechanisms. Far from being the consequence of a dysfunctional land policy, it appears more likely to be a historical legacy of a still-effective, post-colonial, agricultural policy based on social exclusion.Farming; GIS; Model; Peri-urban space; Reunion Island; Social exclusion; Urban growthMascarene Islands; Reunion; farming system; GIS; growth modeling; public space; social exclusion; urban growth

Application of simulation models in agricultural research and planning, a review; [Aplicación de modelos de simulación en el estudio y planificación de la agricultura, una revisión]2011 Since the beginnings of agriculture, about ten thousand years ago, mankind has benefited from the use of its products by satisfying needs for food and by trade. The agricultural production systems have become more organized and productive, as a result of a greater knowledge on agriculture. However, specialization in agronomyhas led in some cases to the implementation of technical innovations that put out key elements of the production systems, such as social and cultural aspects, climate, and physical, chemical and biological soil properties, that result in failure in the practice. The use of different types of models in agriculture has become an alternative for planning and research, since they can be used to predict the behavior of a plant or animal under different management practices, the soil characteristics, the interaction among different crops, and the behavior of production systems in which livestock and crops interact. Currently the effect of agricultural policies, the rationality of producers, the Agricultural production systems; Components; ModelingAnimalia

Towards automated compliance checking based on a formal representation of agricultural production standards2011 Production standards in the form of legal regulations or quality assurance labels are playing an increasingly important role in farming. Each farm must therefore gather information on all standards which apply, which may vary from field-to-field, and ensure that they are respected during operations. This information may be provided on paper or as electronic documents, by the standards publishers or by advisors. Together with the need to document compliance, the need to collect and process the requirements is becoming increasingly burdensome for farmers.In this paper, two questions are addressed: whether an automation of the compliance checking is possible, in order to assist the farmer by proactively warning against 'forbidden' operations, and how the definition of the production standard may be formally represented in order to clearly and unambiguously inform the farmer as to what is required. This formal representation also forms one of the prerequisites for any automated assessment.As an initial step, a geDecision support; Knowledge management; Metadata; Ontology language; RulesEurope; Agriculture; Automation; Decision support systems; Industrial management; Knowledge management; Metadata; Ontology; Quality assurance; Standards; Word processing; Agricultural productions; Check points; Common standards; Compliance checking; Decision supports; Electronic document; European agriculture; Formal representations; General model; Legal regulation; Ontology language; Production standards; Rules; agricultural modeling; agricultural policy; agricultural production; assessment method; automation; compliance; data set; decision support system; farmers attitude; farming system; knowledge based system; meta-analysis; quality control; regulatory approach; standard (regulation); Regulatory compliance

The reform of the Common Organization of the sugar market in the EU and its impact on the sugar beet sector in Castilla y León; [La reforma de la Organización Común de Mercado del azúcar en la Unión Europea y su impacto sobre el sector remolachero en Castilla y León]2011 The reform of the Common Organization of the Market (CMO) in sugar in the EU is responsible for a 50% loss in production quota for the Spanish sugar sector, with the closure of numerous factories and consequent loss of jobs. The aim of this article is two-fold: 1) to describe the process and basic features of the CMO reform in the EU and Spain, and 2) to present a method for the analysis of the impact of measures implemented in the Spanish sugar beet sector as a consequence of the CMO reform. The method is based on a positive mathematical programming model in which, in addition to sugar beet, other crops which compete with sugar beet for land, such as cereals and oilseeds are taken into account. As well as the agricultural policy measures applicable to sugar beet, the model takes into consideration all the measures of the Common Agricultural Policy (CAP) relative to crops competing with it. The measures derived from the Reform of the Common Organization of the sugar market vary from one autonomous region to aCastilla y León; Common Agricultural Policy; Positive mathematical programming; Reform of the Common Organization of the sugar market 2006Castilla y Leon; Spain; Beta vulgaris subsp. vulgaris; agricultural market; agricultural production; Common Agricultural Policy; European Union; organizational change; policy implementation; policy reform; profitability; sugar; sugar beet

The building of representative hog farmg production and analysis of its economic viability during the period 2009-2018; [Construcción de unidades representativas de producción porcina y análisis de su viabilidad económica en el periodo 2009-2018]2012 This study highlights the importance of prospective studies in designing a differentiated agricultural policy for Mexico and the identification of the potential effects of policies by sector. Therefore, the aim of the study was to analyze the economic feasibility of representative hog farms (URP) in the states of Jalisco, Sonora and Guanajuato. The panel technique was used to model 15 URP, with the participation of 137 producers, with similar farms in technology, scale, production system, geographic location and destination market of the product. By consensus, the relevant technical and financial information to build the Base Year 2008 was identified. With this information and using the 2009-2018 Baseline Scenario and historical risk levels reported by producers, economic viability scenarios during the period 2009-2018 were devised. The variables included were the probability of obtaining negative final cash reserves and facing real net capital losses; they were evaluated with the econometric program MexSim©.Government transfers; Monte carlo; Panels; Prospective analysis; SimulationSuidae

Climate change scenarios to facilitate stakeholder engagement in agricultural adaptation2012 To prepare agricultural systems for climate change, scientists need to be able to effectively engage with land managers and policy makers to explore potential solutions. An ongoing challenge in engagement is to distil the complexity of climate-change-management-change interactions in agro-ecological systems to identify responses that are most important for adaptation planning. This paper presents an approach for selecting climate change scenarios to provide a focal point for engaging with stakeholders to evaluate adaptation options and communicate assessment outcomes. We illustrate how scenarios selected with the approach can be used by evaluating climate change impacts and an adaptation option for livestock industries in the north-east Australian rangelands. Climate change impacts on forage production, animal liveweight gain and soil loss are found to track projected climate changes in four pasture communities; increasing by up to 50% and declining by up to 110% in response to doubled atmospheric carbon-dioxAdaptation; Agriculture; Assessment; Climate scenario; Impacts; UncertaintyAustralia; Animalia; agricultural management; agricultural policy; agricultural practice; assessment method; carbon dioxide; climate change; climate modeling; facilitation; forage; grazing pressure; land management; livestock; pasture; physiological response; policy making; rainfall; rangeland; soil erosion; stakeholder; uncertainty analysis

Modelling the Linkages between Cross-Compliance and Agri-Environmental Schemes Under Asymmetric Information2012 Agri-environmental schemes (AESs) and cross-compliance (CC) are the two main components of the common agricultural policy (CAP) that address environmental issues. Under regulation 1698/2005, agri-environmental scheme design has been established in such a way as to use CC as the baseline against which prescriptions and payments are identified. In this framework, agri-environmental payments to farmers are justified only for the component of public goods produced (if any) above the CC prescription level. This constraint has become a major determinant of the design of agri-environmental schemes in all EU Member States in which both instruments are implemented. This paper investigates farmer participation, compliance choices and the socially optimal level of monitoring when CC and agri-environmental schemes are jointly considered, and when information about compliance is asymmetrically distributed between farmers and the public regulator. The results show that the two policy instruments interact with each other, wAgri-environmental schemes; Common agricultural policy; Cross-compliance; Farmer behaviour modelling; Moral hazardEmilia; agri-environmental policy; agricultural policy; European Union; farmers knowledge; incentive; public goods

Potential for improved crop yield prediction through assimilation of satellite-derived soil moisture data2012 Official US Department of Agriculture (USDA) yield estimates are summarized in the monthly World Agricultural Supply and Demand Estimates (WASDE) report released by the World Agricultural Outlook Board (WAOB). WAOB analyses contributing to yield estimates are done using the Global Agricultural Decision Support Environment (GLADSE), which is a comprehensive collection of data and tools that allows for the thorough interpretation of crop model forecasts. Soil moisture is both an essential component of these crop models and a critical data source input into GLADSE. This paper describes an Ensemble Kalman Filter based integration methodology that aims to improve the USDA Environmental Policy Integrated Climate model and GLADSE soil moisture information through the assimilation of a satellite-based surface soil moisture product derived from the Advanced Microwave Scanning Radiometer-Earth Observing System. This research, supported by NASA's Applied Sciences Program, is a part of ongoing USDA efforts to develop datCrop growth modelling; Data assimilation; Ensemble Kalman Filter; Soil moisture; YieldCrops; Data processing; Decision support systems; Economics; Estimation; Forecasting; Hydrology; Kalman filters; NASA; Remote sensing; Soil moisture; Agricultural decision support; Crop growth; Data assimilation; Data assimilation systems; Ensemble Kalman Filter; Environmental policy integrated climate models; Us department of agricultures; Yield; agricultural policy; agricultural technology; climate modeling; crop yield; data assimilation; decision support system; estimation method; forecasting method; Kalman filter; soil moisture; Soil surveys

Production strategies after the end of milk quotas: An analysis based on bio-economic modeling; [Fin des quotas laitiers, contractualisation et stratégies productives Enseignements d'une modélisation bioéconomique]2012 Milk quotas, introduced in France in 1984, will be ended by 2015. This paper, based on a "bio-economic" model, discusses the main productive and economic implications of this important change of the Common Agricultural Policy (CAP). We assumed that, with the abolishment of milk quotas, a contracting system of "double volume with different prices" will be implemented between producers and dairy processors. The model maximizes the farm income while taking into account a set of constraints: zootechnical, agronomical, environmental, structural and regulatory. This model, which integrates the risk of price volatility, is applied to four types of farms reflecting a part of the farms' diversity located in the west of France. According to the results of this modeling approach, it appears that many dairy farms located in this region have, thanks to changes in their production strategies (intensification, specialization), a large potential to increase milk production, with the same structure. The amount of extra milk w

A competitividade do regadio de alqueva em portugal: O caso do bloco de rega do Monte Novo2012 The main purpose of this paper is evaluating the competitiveness of the Alqueva irrigation project in the Alentejo region, South of Portugal. This study was based on three representative farms which were selected from one farm sample of the Monte Novo irrigation scheme. For each farm, it was developed a multi-period mathematical programming model which represents its specific skills. Results show that Common Agricultural Policy and Water Framework Directive have adverse impact on competitiveness. However, the adoption of new technological innovations and more environmental sustainable systems of agricultural production might help to mitigate those adverse impacts and promote the competitiveness of this irrigation project.Common agricultural policy; Investment; Irrigation; Multi-period programming

The harmonised data model for assessing Land Parcel Identification Systems compliance with requirements of direct aid and agri-environmental schemes of the CAP2013 The EU Common Agricultural Policy (CAP) subsidies to farmers are administered through dedicated information systems, a part of which is the GIS-based Land Parcel Identification System (LPIS). The requirement to map and record land eligible for payments has led to a situation where the agricultural administrations have acquired a large amount of geographic data. As the geospatial community of data producers, custodians and users has grown during the last decades, so has the need to assess the quality and consistency of the LPIS towards the EU regulations on the CAP as well as for cross compliance with environmental legislation. In view of this, a LPIS Conceptual Model (LCM) is presented in this paper in order to address harmonisation and data quality needs. The ISO 19100 series standards on geoinformatics were used for LCM development, including an UML modelling approach and the handling of the quality of geographical information. This paper describes the core elements of the LCM and their integration with datCommon Agricultural Policy (CAP); Conceptual models; Data quality; Land Parcel Identification System (LPIS); Model conformance testingAgriculture; Information management; Common agricultural policy; Conceptual model; Conformance testing; Data quality; Geographic data; Land parcel identification system; Land parcel identification systems; Large amounts; Model conformance testing; agri-environmental policy; Common Agricultural Policy; compliance; data quality; data set; database; European Union; GIS; identification method; map; mapping; article; environmental planning; geographic information system; geography; land parcel identification system conceptual model; model; standard; Environmental regulations

Reversion from organic to conventional agriculture: A review2013 Over the past 10 years, the organic sector has expanded continuously in Europe due to policy support and a growing market demand for organic products. In line with this development, many farmers converted to organic farming each year. Nevertheless, the total number of organic farms has not increased constantly in Europe. In several countries, the absolute number of organic farms actually decreased in some years of the past decade. Some of the deregistered farmers gave up completely; others reverted to conventional agriculture. Against this background, this article aims (i) to give an overview of the extent of reversion to conventional agriculture in Europe based on statistics, (ii) to conceptualize the decision to revert in the form of a theoretical model, (iii) to compare farmers' reasons to revert to conventional farming based on existing studies, and (iv) to identify further research needs. The importance of reversions to conventional agriculture is difficult to determine with the existing data, especiallyconversion; dropping out; organic agriculture; reversionEurope; agricultural practice; certification; demand analysis; modeling; organic farming; research

The common agricultural policy and the determinants of changes in EU farm size2013 Structural change provides the possibility of increasing the competitiveness and efficiency of the entire agricultural sector through a better allocation of productive factors. Amongst the productive factors, land is the one that most often limits farm development. This paper seeks to identify determinants of intended changes in farm size (represented by farmed area and measured as a reduction, expansion or no change) identified as stated intentions expressed through survey information, under two different Common Agricultural Policy (CAP) scenarios: (1) the Baseline, characterised by the Health Check policy as of 2009; and (2) a No-CAP scenario, assuming the elimination of all CAP payments and regulatory measures. Results highlight that CAP abolishment strongly reduces the intention to increase the amount of farmed area; the determinants of change in farmed area also change sharply amongst the two scenarios. Geographic variables, and farm characteristics such as farm organisation and the number of on-farm empCAP effects; Farm size changes; Multinomial logit; Stated intentionsagricultural policy; agricultural worker; European Union; farm size; farming system; modeling; structural change



Decision in agro-ecosystems; [Décision dans les agro-écosystèmes]2013 In recent years, the sustainable management of agricultural and ecological systems has become a major challenge. Sustainable management has to solve crucial environmental problems linked, in part, to rapid changes in context: climatic changes, agricultural policy objectives changes, etc. Solving this challenge involves the joint development of researches in modelling, simulation and virtual experimentation. In this article, we present some recent work devoted to the modelling and simulation of complex systems involved in agro-ecosystem management. Then, we present new formalisms for management strategies design, based on the Weighted Constraint Satisfaction Problems or the Markov Decision Processes frameworks. We also how how simulation and conception of strategies can be integrated. Finally, we illustrate the use of the presented approaches on several case studies in Agroecosystems management, jointly tackled with research teams in Agronomy.Agroecosystems; Design of strategies; Discrete event simulation; Planning

Did crop insurance programmes change the systematic yield risk?2013 Modeling crop yield, revenue, or loss cost ratio distributions of a farm, tehsil, district, region, or state involves estimation and identification of systematic and random components of crop yields. Agriculture policies including crop insurance programs are not supposed to alter acreage allocations, production or distributions. However, given the core objective of the crop insurance programs, it is anticipated to reduce production variability of the producers during times of low yield due to natural disasters. With the turn of the century and specifically since the dawn of Independence in 1947, crop insurance is increasingly viewed as an important risk management tool and the first government-supported crop insurance program was introduced in 1972. Due to the covariate risk faced by agriculture around the world and not only in India, it is hard for any crop insurance program to comply with the principles or conditions of insurance.India; agricultural economics; agricultural policy; crop production; crop yield; insurance system

Reconciling field size distributions of the US NASS (National Agricultural Statistics Service) cropland data2014 Cropping system models and decision support tools are increasingly structured to provide the capability for simulation and analysis at multiple spatial scales. A major challenge is having access to large volumes of geo-referenced data. The Cropland Data Layer (CDL) products from the U.S. National Agricultural Statistics Service (NASS) provide digitized maps on the types and distributions of major agricultural crops and non-agricultural lands. However, the CDLs have too many single pixels or small pixel clusters that are classified as crop fields due to spectral artifacts, and unrealistically large polygons classified as fields due to CDL's limited ability to distinguish field boundaries. This paper presents a methodology to reconcile NASS CDLs with observed field size distribution data. The reconciliation algorithm consists of several automated steps, including field delineation by road networks, streams, and road extension; pixel merging; fishnet subdivision; and distribution optimization. The distribution oCropland Data Layer; Distribution optimization; Field size distribution; Fishnet subdivision; Geographic Information System; Pixel mergingColorado County; Dawson County [Texas]; Texas; United States; Gossypium hirsutum; Zea mays; Agriculture; Cotton; Crops; Decision support systems; Geographic information systems; Land use; Motor transportation; Pixels; Roads and streets; Site selection; Size distribution; Transportation; Data layer; Distribution optimization; Field size; Fishnet subdivision; National agricultural statistics services; Non-agricultural lands; Reconciliation algorithms; Simulation and analysis; agricultural land; agricultural policy; algorithm; cereal; cropping practice; decision support system; digital map; field method; field survey; GIS; land cover; optimization; pixel; site selection; size distribution; Merging

A socioecological assessment of the relationships between grassland management practices and landscape-level ecosystem services in Pyrenees National Park, France; [Diagnostic socioécologique de la gestion des prairies en référence aux services écosystémiques attendus des paysages dans le Parc National des Pyrénées (France)]2015 Extensive livestock systems in mountainous regions have allowed the preservation of numerous ecosystem services that are crucial for sustainable development. In this study, we assessed multilevel relationships between farmland management practices and agricultural landscape composition and configuration. The goal was to determine the conditions under which ecosystem services could continue to be preserved in the future. Our research was carried out on farms in the French Pyrenees, where 96% of the agricultural landscape consists of semi-natural grasslands. For the 37 farms studied (which covered a total of 760 ha), three contrasting management strategies were observed. The most common strategy seeks the long-term preservation of the different types of services (production, regulation, and cultural) provided by semi-natural ecosystems, from the field level to the landscape level. The other two strategies aim to, respectively, restore and improve the production services provided by farm grasslands. We discuss tAgricultural politicy; Cattle; Ecosystem services; Evolution trajectory; Extensive farming; Farm; Farming system; Field pattern; Highland; Land management; Landscape; Modelling; Pasture management; Permanent pasture; Pyrénées; Rural development; Services provided by grasslands; Sheep; Sustainable agriculture; Typology

Temporal-spatial loss of diffuse pesticide and potential risks for water quality in China2016 Increasing amount of pesticide has been used in Chinese agricultural system with effects on environmental quality and human health. The comprehensive inventory of pesticide use in six main crop categories over the period from 1990 to 2011 in China was conducted. The national average pesticide use intensity was estimated 1.74kg·ha-1 for grain crops in paddy land, 1.31kg·ha-1 for grain crops in dry land, 1.38kg·ha-1 for economic crops, 3.82kg·ha-1 for vegetables, 1.54kg·ha-1 for tea plantations, and 3.49kg·ha-1 for orchards. The pesticide use was estimated to be approximately 5.24×104t for grain crops in paddy land, 1.05×105t for grain crops in dry land, 3.08×104t for economic crops, 7.51×104t for vegetables, 3.26×103t for tea plantations, and 4.13×104t for orchards. Based on the pesticide use and loss coefficients for each category, the distribution of pesticide loss in China was calculated. Total pesticide loss in China was estimated about 4.39×103t in 2011. The pesticide loss from six main crop categories waAgricultural development; Diffuse pollution; Pesticide; Temporal-spatial pattern; Uncertainty; Water riskAgriculture; Beijing; China; Environmental Monitoring; Pesticides; Risk Assessment; Water Pollutants, Chemical; Water Pollution, Chemical; Water Quality; Water Supply; Beijing [China]; China; Hebei; Henan; Shandong; Shanghai; Agriculture; Crops; Environmental protection; Farms; Grain (agricultural product); Intelligent systems; Monte Carlo methods; Orchards; Pollution; Risk assessment; Vegetables; Water pollution; Water quality; acetochlor; butachlor; carbendazim; chlorpyrifos; fungicide; herbicide; insecticide; pesticide; unclassified drug; water; pesticide; water pollutant; Agricultural development; Agricultural system; Diffuse pollution; Environmental policy; Environmental quality; Pesticide pollution; Spatial patterns; Uncertainty; agricultural development; agricultural emission; agricultural policy; crop production; diffusion; environmental policy; environmental risk; pesticide; spatiotemporal analysis; water pollution; water quality; agricultural land; Article; China; controlled study; crop; environment

Designing crop–livestock integration at different levels: Toward new agroecological models?2017 Integrated crop–livestock systems have been shown to improve nutrient cycling, particularly by re-coupling nitrogen and carbon cycles. Yet the number of mixed crop–livestock farms has been falling steadily in Europe. Integration between crops and livestock at the local level, through exchanges between already specialised farms, is rarely implemented. Given the lack of knowledge on new ways to maintain or to reintegrate crops and livestock from the farm up to the local level, concrete guidelines are needed. In this paper, we developed a transversal analysis of three complementary case studies regarding development of crop–livestock integration at the farm and beyond farm level. To this aim, we reviewed three French case studies in which participatory approaches were used to design scenarios of crop–livestock integration. When crop–livestock integration disappears from the farm level due to labour organisation, exchanges between specialised crop farmers and livestock farmers is a way to redevelop such integratiAgroecology; Farm; Local level; Multicriteria assessment; Participative research; ScenariosEurope; agricultural modeling; agricultural policy; agroecology; decision support system; farm; farmers knowledge; guideline; local participation; mixed farming; multicriteria analysis; nutrient cycling; organizational framework; participatory approach; scenario analysis; trade-off

Impact of irrigation water pricing in the Bajo Guadalquivir; [Impacto de la tarifación del agua de riego en el Bajo Guadalquivir]2017 This paper focuses on the analysis of the effect of water pricing on water demand in intensive irrigation systems, as well as both economic and social impacts that would have applied after the reform of the recently approved Common Agricultural Policy. The irrigation area considered as a case study has been the water user association of Sector BXII of Bajo Guadalquivir. The unit of analysis was the farm, distinguishing there different type of characteristic farms of the study area. Three simulation models have been built for each of these farm types, based on three different mathematical programming methods. With these methods, it was possible to simulate the farmers’ decision making in a more robust manner. These simulations have allowed to quantify the expected impact of this instrument on water consumption, farm income, government revenue, employment generation and social welfare associated with agricultural water use. The results obtained from the different methods have been very similar. The analysis of Economic instrument; Irrigation; Mathematical programming; Socio-economic impact; Water demand

Factors influencing farmer willingness to fallow winter wheat and ecological compensation standards in a groundwater funnel area in Hengshui, Hebei Province, China2017 Land use/land cover change will have a certain impact on the regional ecological environment. This study uses the questionnaire survey method, an opportunity cost method and a logistic model to evaluate the suitability of an ecological compensation standard for a winterwheat- fallow cropping system in a groundwater funnel area in Hebei. The main factors affecting farmers' willingness to fallow fields provide a theoretical basis for scientifically and rationally developing a rotation policy in the groundwater funnel area. The results indicate the following: (1) nearly 87% of the surveyed farmers would accept a winter-wheat-fallow policy, whereas 13% would not; (2) farmer educational level, the total number of participants in the agricultural labor force, dependency rate, farmers' attitudes toward a winter wheat-fallow policy in the groundwater funnel area and the farmer level of trust in government policy have significant positive effects farmer intention to fallow, whereas the number of days of participation China; Compensation standard; Farmers' willingness; Land fallow; Land use; Logistic model; Winter wheat-fallowChina; China; Hebei; Hengshui; Triticum aestivum; agricultural labor; agricultural land; agricultural modeling; agricultural policy; compensation system; fallow; government; groundwater; land cover; land use; questionnaire survey; wheat

Natural ecosystem mimicry in traditional dryland agroecosystems: Insights from an empirical and holistic approach2017 While the aim of Ecological Intensification is to enable the design of more sustainable and productive agricultural systems, it is not suited to dryland agroecosystems that are driven by non-equilibrium dynamics and intrinsic variability. Instead, a model based on mobility and variability management has been proposed for these agroecosystems. However, this model remains under-applied in southern Morocco where there have been few studies on the functioning of traditional agroecosystems. This paper focuses on an agroecosystem in the Moroccan Saharan fringe zone that combines agriculture and pastoralism in an acacia parkland. A grounded theory approach was used over a three-year investigation period (i) to highlight how agro-pastoral activities interface with environmental variability, and (ii) to analyze the formal and informal institutions that support these activities. Results show that farmers interface with rainfall variability through (i) an opportunistic agricultural calendar, (ii) a variation of cultivatAgroforestry parkland; Ecosystem mimicry; Pastoralism; Property rights; Resource management; Swamp farmingAfrica, Northern; Agriculture; Animals; Conservation of Natural Resources; Droughts; Ecology; Ecosystem; Livestock; Morocco; Natural Resources; Rural Population; Morocco; Acacia; Crops; Cultivation; Farms; Rain; Sustainable development; Agro-ecosystems; Agroforestry; Agroforestry parkland; Dry land; Ecosystem mimicry; Natural ecosystem; Pastoralism; Property right; Resource management; Swamp farming; agricultural ecosystem; agricultural intensification; agricultural land; agricultural modeling; agricultural practice; agroforestry; dryland farming; ecological approach; empirical analysis; forage; heterogeneity; holistic approach; mixed farming; pastoralism; property rights; resource management; swamp; agricultural worker; agroecosystem; agroforestry; Article; biological mimicry; catchment; crop production; drought; ecosystem; environmental policy; farming system; land use; landscape; Morocco; natural resource; resource management; social capital; swamp; Africa; agriculture; animal; ecology; ecosystem; environm

Closing nutrient loops through decentralized anaerobic digestion of organic residues in agricultural regions: A multi-dimensional sustainability assessment2018 Decentralized anaerobic digestion (AD) of manure and organic residues is a possible strategy to improve carbon and nutrient cycling within agricultural regions, meanwhile generating renewable energy. To date, there has been limited adoption of decentralized AD technology in industrialized countries owing to low profitability for plant operators. There remains a need to demonstrate the wider sustainability of small-scale, decentralized AD in order to justify policy support for such a strategy. This study applies a multi-dimensional assessment of the environmental, economic and social sustainability of two scenarios of decentralized, farm-scale AD of pig slurry and organic residues in Southern Sweden. The environmental dimension was assessed by means of an expanded boundary life cycle assessment, in which trade-offs between fertilizer replacement, soil organic carbon accumulation, digestate/manure storage and application, transport and soil emissions were evaluated. The economic dimension was assessed through mAnaerobic digestion; Bio-based fertilizers; Circular economy; Nutrient management; Resource recovery; Sustainable farmingSuidae; Anaerobic digestion; Economic and social effects; Life cycle; Mammals; Nutrients; Organic carbon; Quality assurance; Soils; Sustainable development; organic carbon; organic fertilizer; soil organic carbon; unclassified drug; Bio-based; Bio-based fertilizer; Circular economy; Decentralised; Multi dimensional; Nutrient management; Organic residues; Resource recovery; Sustainability assessment; Sustainable Farming; agricultural technology; anaerobic digestion; farming system; fertilizer application; life cycle analysis; manure; nutrient cycling; organic carbon; organic compound; perception; policy strategy; soil carbon; stakeholder; sustainability; technology adoption; agricultural slurry; agricultural waste; anaerobic digestion; Article; biofuel production; carbon footprint; environmental economics; environmental sustainability; food waste; human; life cycle assessment; manure; organic waste; quality control; recycling; sustainable agriculture; Sweden; Fertilizers

Alley cropping agroforestry systems: Using Monte-Carlo simulation for a risk analysis in comparison with arable farming systems; [Agroforstsysteme im alley-cropping-anbauverfahren: Eine risikoanalyse im vergleich zum klassischen ackerbau anhand der Monte-Carlo-simulation]2018 Alley cropping agroforestry systems are mixed farming systems in which forest stripes are cultivated simultaneously with annual crops or pasture systems. Agroforestry systems have several advantages like lower levels of soil erosion, the reduction of nutrient leaching, increasing biodiversity and an improvement of the landscape. Despite the various advantages, the number of agroforestry system in Germany is negligible and alley cropping is only applied at specific experimental sites. Reasons for this retention might be economic disadvantages in comparison with traditional annual cropping systems. In order to compare the profitability and risk profiles of agroforestry and traditional annual cropping systems, we applied Monte- Carlo simulation. The analysis is based on data from two different experimental farms in Germany. In comparison with an annual arable farming system, the experimental agroforestry system in Dornburg shows a higher expected value of the performance cost difference in combination with a lowAgroforestry; Alley cropping; Monte-Carlo simulation; Risk analysis; Short rotation coppice

A Spatially Explicit Choice Model to Assess the Impact of Conservation Policy on High Nature Value Farming Systems2018 High Nature Value (HNV) farmland is declining in the EU, with negative consequences for biodiversity conservation. Agri-environment schemes implemented under the Common Agricultural Policy have addressed this problem, with recent proposals advocating direct support to HNV farming systems. However, research is lacking on the economics of HNV farming, which makes it difficult to set the level and type of support that ensure its sustainability. In this paper, we focused on a Special Protection Area for steppe bird conservation, analysing how economic incentives, biophysical and structural features govern the choice of farming system. We found that persistence of the traditional farming system important for steppe birds was associated with economic incentives, resistance to change, and good quality soils, whereas a shift to specialised livestock production systems was favoured by higher rainfall and less fragmented farms. A supply curve built using the choice model predicted that the proportion of traditional farAgri-Environment Schemes; Common Agricultural Policy; Discrete Choice Modelling; Farming Systems; High Nature Value Farmland; Scenario AssessmentAves; agri-environmental policy; agricultural land; assessment method; biodiversity; Common Agricultural Policy; conservation management; conservation planning; discrete choice analysis; environmental economics; European Union; farming system; investment incentive; livestock farming; scenario analysis; spatial analysis; sustainability

Agent based model of land system: Theory, application and modelling framework; [土地系统多主体模型的理论与应用]2019 Land change science has become an interdisciplinary research direction for understanding human-natural coupling systems. As a process-oriented modelling approach, Agent based model (ABM) plays an important role in revealing the driving forces of land change and understanding the process of land change. This paper starts from three aspects: the theory, application and modeling framework of ABM. First, we summarize the theoretical basis of ABM and introduce some related concepts. Then we expound the application and development of ABM in both urban land systems and agricultural land systems, and further introduce the case study of an model on Grain to Green Program in the Hengduan Mountains region, Southwest China. On the basis of combing the ABM modeling protocol, we propose the land system ABM modeling framework and process from the perspective of agents. In terms of urban land use, ABM research initially focused on the study of urban expansion based on landscape, then expanded to issues like urban residentialAgent based model; Land change model; Land change science; Land system; Land use; Modeling frameworkChina; Hengduan Mountains; Agriculture; Application programs; Autonomous agents; Computational methods; Decision making; Land use; Simulation platform; Agent-based model; Land change modeling; Land changes; Land Systems; Model framework; agricultural land; interdisciplinary approach; land use change; nature-society relations; numerical model; theoretical study; traditional knowledge; urban area; urban sprawl; Behavioral research

System dynamic research on interactive development of rural e-commerce and revitalization; [农村电商与乡村振兴互动发展的系统动力学研究]2019 The implementation of rural revitalization strategy has provided sufficient policy guarantee for rural infrastructure construction, rural economic structure innovation and rural technical personnel training; in turn greatly improving the external environment and internal requirements of rural e-commerce development. Also the development of rural e-commerce has promoted the implementation of rural revitalization strategy in terms of market expansion, industrial upgrading and financing. In order to achieve high-efficiency interaction between the two strategies, we constructed a system dynamics model of interactive development between rural e-commerce and rural revitalization to show causal relationship and dynamic feedback mechanism among the four subsystems of number of rural e-commerce operators, agricultural special product market, rural e-commerce professional talents scale and capital scale. Based on statistical data of rural economic development in China for 2010-2016, we simulated the interaction betweenAgricultural financial subsidy; Rural e-commerce; Rural revitalization; Support policies; System dynamics

Reforming Agricultural Policies Will Help to Improve Environmental Performance; [La réforme des politiques agricoles contribuera à améliorer les performances environnementales]; [Der agrarpolitische Reformprozess wird zu einer Verbesserung der Umweltleistungen beitragen]2020 Agriculture is a major source of environmental pressure worldwide. At the same time, most countries support the farming sector through a variety of policy instruments. This article discusses the impact of agricultural policies on environmental performance. The available evidence as well as modelling studies undertaken at the OECD show that the way in which agricultural support is provided affects its environmental impact. Support coupled to production or input use is particularly harmful for the environment, while other instruments such as largely decoupled payments, which do not depend on current production choices, are among the least environmentally harmful forms of support. Yet the most environmentally harmful instruments remain widely used, although less so in the EU. Policies should therefore be reoriented towards more decoupled forms of support – a reform which would pay a ‘double dividend’ in terms of both improved economic efficiency and environmental performance. This would reduce the environmental Europe; agricultural policy; agricultural reform; environmental impact; environmental management; European Union; modeling; OECD; policy reform

Using the Methodological Procedures for Water Erosion Risk Areas Identification for Sustainable Land Use2020 The countries of the European Union have joined, inter alia, soil protection in the Common Agricultural Policy (hereinafter referred to as CAP). Accelerated soil erosion is a problem resulting from inappropriate land management, which affects both the presence of organic matter and the soil structure. The tool for elimination of negative impacts on soil can be its sustainable use. This requires the use of an accurate system to improve its condition. The first step should be problem identification and localisation. The research is aimed at the identification of water erosion risk areas by using selected methodological procedures. The research area was located at the intensively used hilly land of the Southwestern Slovakia. The digitisation of the manual interpretation of erosion risk areas with the use of aerial photos, erosion modelling, chemical analysis of soil organic matter (SOM) and analysis of soil structure were used. Verification was implemented via the field research with the use of the soil probes. carbon sequestration and movement; digitization of the erosion surface; hilly lowland; visual identification of the erosion; water erosion modellingSlovakia; chemical analysis; detection method; European Union; methodology; risk; risk assessment; soil conservation; soil organic matter; soil structure; water erosion

Improving farmers’ livelihoods through conservation agriculture: options for change promotion in Laikipia, Kenya2020 Across Sub-Saharan Africa, agricultural practices for sustainable intensification need to be up-scaled from project interventions to institutional mainstreaming. However, several constraints, including a general lack of resources and knowledge, limited institutional support and challenging market conditions hamper this process. The objective of this study was to develop region-specific options to promote Conservation Agriculture (CA) in the Laikipia region, Kenya. We applied the Transformative Learning Approach (TLA) to stimulate and nurture a joint learning process around CA, to diagnose hindering and supporting factors for up-scaling of CA and to develop options for change promotion. Through a series of field visits, we collected and analyzed data using elements of the TLA approach: i.e. agro-ecosystem health check, stakeholder mapping, participatory videos and the Qualitative Assessment tool for CA adoption (QAToCA). Our findings reveal that up-scaling of CA is hindered by inefficient agricultural market sadoption; Conservation Agriculture; innovation; sustainable intensification; Transformative learning approachKenya; Laikipia; Sub-Saharan Africa; agricultural intensification; agricultural market; agricultural policy; alternative agriculture; food market; livelihood; mixed farming; simulation; stakeholder; videography

Adoption of Environment-Friendly Agricultural Practices with Background Risk: Experimental Evidence2020 Agriculture is one of the economic sectors most exposed to exogenous risks such as climate hazards and price volatility on agricultural markets. Agricultural policies targeting the adoption of environment-friendly but potentially risk-increasing practices cannot ignore this challenge. Farmers have indeed to decide if they take the foreground risk associated with the adoption of environment-friendly practices, while simultaneously facing exogenous background risk beyond their control. Using a theoretical model and a public good experiment, we analyse the adoption of agri-environmental practices and the effect of agri-environmental subsidies in a context where risks are both foreground and background. While most of the literature on background risk focuses on its impact on individual decisions, we analyse the influence of background risk in a context of strategic uncertainty (contribution to a public good). The results highlight the potential synergies between greening the CAP and supporting risk management. WeAgri-environmental measures; Background risk; Common agricultural policy; Lab experiment; Public good game; Risk aversionAgricultural robots; Public risks; Risk management; Uncertainty analysis; Agricultural markets; Agricultural policies; Agricultural practices; Environment friendly; Environmental practices; Experimental evidence; Potential synergies; Theoretical modeling; agri-environmental policy; agricultural land; agricultural market; decision making; farmers knowledge; incentive; risk assessment; Agriculture

Directions and methods of digital land management2020 The article deals with issues related to the digitalization of land management as a branch of the economy. The main directions and methods of digital land management developed in our country are outlined. Significant reduction of financial expenses and relatively rapid restoration of all land management functions is possible only through its automation, informational support and full digitalization. The modern solution of application tasks is in the employment of new technologies. The work performed in the field of digital land management is aimed at creating and implementing an intelligent system of planning, land management support and optimization of agricultural landscapes, land use and protection in agricultural production at different levels of generalization (field, farm, municipality, subject of the Russian Federation, country, foreign territories), operating on the basis of digital, remote, earth information technologies and computer modeling methods with online access by means of a web interface. SmAgricultural robots; Agriculture; Computer operating systems; Earth sciences; Economics; Intelligent systems; Land use; Agricultural landscapes; Agricultural policies; Agricultural productions; Computer modeling; Digital transformation; Information platform; Informational support; Russian federation; Information management

Research progress on the crop growth model CropGrow; [作物生长模型（CropGrow）研究进展]2020 Agricultural information technology is formed as the result of integrating information technology and agricultural science, and has further facilitated the rapid development of digital agriculture (DA) and smart agriculture (SA). As one of the core technologies of DA and SA, crop growth model can dynamically simulate crop growth and development processes and their relationships with climate condition, soil characteristics and management strategy, so as to overcome the limitation of the spatial-temporal characteristics of traditional research on agricultural production management. It can provide powerful quantitative tools for crop productivity prediction and early warning and impact evaluation under different conditions. Through over 20-years systematic and profound exploration and practicing in wheat and rice crops, and based on the workflow of “physiological mechanism analysis-model algorithm development-dynamic productivity prediction-quantitative effect assessment-simulation platform development”, our resAlgorithm development; Crop growth model; Decision support; Digital farming; Impact assessment; Productivity prediction; System platformTriticum aestivum; agricultural production; agricultural technology; algorithm; crop production; crop yield; decision support system; digital mapping; farming system; growth response; prediction; research

Modeling corporate social responsibility (CSR) enablers for sustainable agriculture by integrating expert mining and ISM-MICMAC2021 Business organizations are changing their traditional ways of doing business as they become more responsible towards sustainability and social responsibility. For business firms, sustainable development can be a source of social reputation, innovation, and competitive advantage. Earlier it was observed that CSR is a way that contributes to sustainable development in the field of agriculture, economic empowerment, rural infrastructure, education, and health, which mainly make the agricultural sector a significant recipient of CSR interventions. However, to deal with the sustainability issues, an organization needs to study all those enablers that lead to sustainable value creation and help achieve a more compatible relationship with society and the environment. Therefore, this study looks into corporate social responsibility (CSR) and other vital enablers identified through an extensive literature review of CSR and sustainability articles to develop a conceptual framework for sustainable agriculture and analyzAgricultural Policy; CSR; Rural Development; SustainabilityAgricultural robots; Agriculture; Competition; Data mining; Planning; Social aspects; Business organizations; Competitive advantage; Conceptual frameworks; Corporate social responsibilities (CSR); Rural infrastructure; Social responsibilities; Sustainability issues; Sustainable agriculture; Sustainable development

Farm income in European agriculture: New perspectives on measurement and implications for policy evaluation2021 Viable farm households contribute to the resilience of agricultural and food systems. Farm income is a policy-relevant proxy for this viability. Here, we address three key aspects of farm income: first, the income issue, focusing on (average) income levels; second, the variability issue, focusing on income risks faced by farmers; and third, the inequality issue, focusing on the heterogeneity and (in-)equalities of farm incomes. This special issue presents new perspectives on measurement, modelling, development and policies related to the income of farm families in Europe, especially in the light of increasing complexity of farms and policies and risk exposure. © 2021 The Author(s) 2021. Published by Oxford University Press on behalf of the Foundation for the European Review of Agricultural Economics.agricultural income; agricultural policy; Farm incomeEurope; agricultural policy; complexity; farming system; heterogeneity; household income; policy implementation

Games as boundary objects: charting trade-offs in sustainable livestock transformation2021 Attempts to structurally transform segments of the agri-food system inevitably involve trade-offs between the priorities of actors with different incentives, perspectives and values. Trade-offs are context-specific, reflecting different socio-economic and political realities. We investigate the potential of structured boundary objects to facilitate exposing and reconciling these trade-offs within the context of multi-stakeholder social learning processes with pastoral and mixed crop-livestock communities in Burkina Faso, Ethiopia and Tanzania. Building on boundary objects as items flexible enough to be understood by all without having one common definition, structured boundary objects visualize actors’ input in a comparable format to facilitate knowledge sharing. Stakeholders in each country used a simulation tool and board game to explore the implications of changing livestock stocking and management practices for the environment and for actors’ future socio-economic priorities. Using structured boundary objboundary objects; collaboration; context-specific trade-offs; knowledge sharing; sustainable livestock transformationBurkina Faso; Ethiopia; Tanzania; agricultural policy; alternative agriculture; farmers knowledge; learning; livelihood; livestock; prioritization; stakeholder; sustainability; trade-off

Socio-ecological dynamics of ordinary rivers in western France; [Dynamiques socio-écologiques des rivières ordinaires de l'ouest de la France]; [Dinámica socio-ecológica de los ríos secundarios del oeste de Francia]2021 The ordinary small rivers of western France flow in a multitude of geographical contexts and have been deeply marked by the planning and agricultural policies of recent decades. In the context of this article, the socio-ecological dynamics of two small tributaries of the Loire were analyzed on the scale of three functional sectors in order to characterize their landscape trajectories between 1950 and 2016 and to identify the factors involved in these dynamics. This geohistorical knowledge seems to us essential to guide the development policies of the territories of these small rivers. © 2021 Revue Mappemonde. All rights reserved.Geohistory; Graphic modeling; Landscape; River; TrajectoryFrance; Loire River; landscape; modeling; policy development; river system; trajectory; tributary

Common Agricultural Policy and Depopulation in the Territories of Inland Spain (Castilla y León); [Política Agraria Común y despoblación en los territorios de la España interior (Castilla y León)]2021 At a time when rural depopulation is part of the political agenda and the concerns of Spanish society, and the future of the Common Agricultural Policy (CAP) is the subject of debate, it is appropriate to assess the relationship between the agricultural model and rural devitalization. The aim of this article is to critically review the CAP by analysing the aid channelled from the European Agricultural Guarantee Fund (EAGF) to agricultural territories suffering from depopulation problems, as is the case of Castilla y León. In order to achieve the objective, the statistical exploitation and cartographic elaboration of the data on beneficiaries of EAGF funds is used. The results show that the CAP has consolidated different categories of beneficiaries who perform agricultural activities in an unequal manner, which has a direct impact on the demographic problems of rural areas. The paper concludes by providing some ideas for a future policy that, in contrast to the exclusively productivist model, favours alternatiAgri-food systems; Common agricultural policy; Direct payments; Rural depopulationCastilla y Leon; Spain; agricultural modeling; Common Agricultural Policy; rural population; territory

Ecosystem Services Valuation for the Sustainable Land Use Management by Nature-Based Solution (NbS) in the Common Agricultural Policy Actions: A Case Study on the Foglia River Basin (Marche Region, Italy)2022 Agricultural land is a very important ecosystem that provides a range of services like food, maintenance of soil structure, and hydrological services with high ecological value to human wellbeing Ecosystem Services (ESs). Understanding the contribution of different agricultural practices to supply ESs would help inform choices about the most beneficial land use management. Nature-based Solutions (NbS) are defined by IUCN (International Union for Conservation of Nature) as actions to protect, sustainably manage and restore natural or modified ecosystems, which address societal challenges (e.g., climate change, food and water security, or natural disasters) effectively and adaptively, while simultaneously providing human wellbeing and biodiversity benefits. Some actions farmers can implement in the new Rural Development Programs (RDP 2021–2022 and 2023–2027) can be considered as NbS and could affect the quantity, quality, and time of some ESs related to water regulation and supply, N adsorption and erosion protConservative agriculture; Ecosystem services; Erosion protection; N balance; Nature-based solutions; Water regulation and supply

Identifying barriers to sustainable apple production: A stakeholder perspective2022 Apple is one of the most important cash crops in China. However, negative economic, environmental and social impacts are associated with its production. This study aims to apply a holistic systems perspective to understand existing problems associated with apple production in China and use this information to improve its sustainability. A structured survey was administered to farmers (n = 245) in Shandong and Shanxi provinces, combined with semi-structured interviews with apple supply chain stakeholders (n = 25). Themes, dimensions and relationships were identified based on an inductive thematic analysis of interview data, and then triangulated against the survey data. Interpretive Structural Modelling and Cross-Impact Matrix Multiplication Applied to Classification methods were applied to investigate interrelationships and effects of the elicited elements within the system. The results indicated that various environmental, economic and social problems are associated with apple production in China, including Apple production; Food system; Interpretive structural modelling; Lock-in; Policy; SustainabilityAgriculture; Crops, Agricultural; Farmers; Farms; Humans; Malus; China; Shandong; Shanxi; Crops; Deterioration; Economic and social effects; Farms; Food supply; Fruits; Health risks; Locks (fasteners); Sustainable development; Apple production; Cash crops; Economic impacts; Existing problems; Food system; Interpretive structural models; Lock-in; Production system; Shandong; Social impact; cash cropping; crop production; food quality; holistic approach; identification method; policy making; stakeholder; supply chain management; sustainability; thematic mapping; aging; agricultural worker; apple; article; China; deterioration; feasibility study; health hazard; human; major clinical study; nonhuman; semi structured interview; social problem; thematic analysis; uncertainty; workforce; agricultural land; agriculture; crop; Malus; Supply chains

Optimal regulation of spatial planning in the context of black soil preservation and food security in Qiqihar; [黑土保护与粮食安全背景下齐齐哈尔市国土空间优化调控路径]2022 In China, the national spatial planning system is built largely upon prefectural plans, a critical part of which in many prefecture-level cities would be agricultural planning. When we develop such plans for the black soil regions in Northeast China, much effort is needed to guarantee both the black soil conservation and food security, given the rarity and importance of the black soil to agricultural use. In this research, we took Qiqihar as a case to establish an evaluation index system of land space function in the black soil areas that integrated grid-scale and administrative regional-scale. We analyzed the spatio-temporal evolution features of the production-living-ecological space (PLES) in the study area and evaluated their coupling coordination. Based on this analysis, we put forward an optimal strategy for spatial planning regulation to meet the requirement of the diversified regional development and social demands in Qiqihar in the context of prioritizing black soil preservation and food security. ThMulti-scale integration; Production- living- ecological function; Scenario simulation; Suitability evaluation; Sustainable evaluationChina; Heilongjiang; Qiqihar; Agriculture; Ecology; Food supply; Function evaluation; Functions; Regional planning; Soil conservation; Soils; Black soil; Ecological functions; Multi-scale integration; Multi-scales; Production- living- ecological function; Scale integration; Scenario simulations; Spatial planning; Suitability evaluation; Sustainable evaluations; agricultural policy; agricultural soil; food security; planning system; prioritization; regional development; scenario analysis; simulation; soil conservation; spatial planning; Land use

A two-dimensional rating and scoring approach to measure economic resilience of farms; [Ein zweidimensionaler Rating- und Scoring-Ansatz zur Messung der ökonomischen Resilienz von landwirtschaftlichen Betrieben]2022 Farm resilience attains central importance in the (key) objectives of the Common Agricultural Policy from 2023. However, operationalizing resilience is a key challenge because, as a latent construct, it is not directly observable or clearly defined. The study aims to propose a new approach for assessing farms’ short- and medium-term economic resilience. For the first time, the requirements of the resilience conceptualization are combined with specifications of the agricultural rating to create a practicable two-dimensional scoring approach. The result is a matrix formation contrasting a static dimension, estimated as a composite index of farm indicators, with a dynamic dimension, calculated as the probability of default using a Monte-Carlo-Simulation. A scoring system of both dimensions calibrates the resilience of farms into five levels. This approach provides helpful guidance for selecting risk management tools or regional comparisons of farms. Furthermore, policy implications can be derived from those scen

Review on the potential of applying the APEX model for non-point source pollution in China; [农业政策环境扩展 模 型 在 我 国 农 业 面 源 污 染 研 究 中 的应用]2022 The serious problem of non-point source (NPS) pollution is increasingly concerned by both the Chinese government and academic scholars. However, NPS pollution is a complex problem, which required systematic understanding of related processes contributing to NPS pollutant losses and major factors affecting these processes. For NPS pollutant loss related researches and application cases, NPS models is an important tool for conducting relative researches and assisting policy makers in determining proper, economic, and effective measurements to reduce NPS pollutant loads. The NPS models have been applied to solve many problems, which included identifying major pollutant type, estimating total load of major pollutants, identifying paths through which pollutants losses and major factors affecting the corresponding paths, and developing strategies for reducing NPS pollutants. In China, large number of researches have been conducted on the development and application of NPS models. These activities are dominated by aAgricultural Policy Environmental Extender (APEX) model; hydrologic cycle; manure simulation; nitrogen and phosphorus loss; non-point source (NPS) pollution; soil erosionChina; academic research; agricultural policy; government; hydrological cycle; literature review; manure; nitrogen; nonpoint source pollution; phosphorus; soil erosion

Integrated framework of rural landscape research: based on the global perspective2022 Context: In recent years, rural landscapes have played an increasingly important role in the fields of tourism, cultural heritage and ecology. Rural landscape research (RLR), which is characterized by diversity and complexity, has attracted more and more attention from researchers. Objectives: This study integrated the main research contents of RLR in the past 30 years by arranging the relevant research results and analyzing the research progress of RLR in order to understand the development trend of RLR, the distribution of research power, research hotspots and frontal research. Methods: 3740 relevant literatures from 1931 to 2020 were filtrated from the WoS Core Collection Database. Those papers were quantitatively data mined and qualitatively summarized by using Bibliometrics software for mapping and analysis. Results: (1) The number of articles related to RLR increased exponentially over time. The average citations per paper increased fastest from 2002 to 2005. According to the characteristics of the numbBibliometrics; Co-word analysis; Rural landscape research; Thematic evolutionEurope; Common Agricultural Policy; cultural heritage; cultural landscape; ecosystem service; global perspective; rural area; rural landscape; sustainable development; trade-off

Agro-biodiversity and Agri-ecosystem Management2022 This edited book collates latest findings in the field of agro-biodiversity and agri-ecosystem management across the globe through selected case studies. The primary aim of the book is to cover agro-biodiversity and agri-ecosystem advancements in the field of agricultural resource management. The book explores a range of technologies that support sustainable use of resources and facilities, such as Natural Resource Management (NRM), Resource Conservation Technologies (RCTs), Integrated Farming System (IFS), Integrated Crop Management (ICM), Integrated Nutrient Management (INM), use of solar energy, promotion of agro-ecological zone specific agricultural production, application of climate resilient technologies, secondary agricultural practices and post-harvest technologies. Agro-biodiversity and agri-ecosystem not only contributes to overall growth of the economy but also reduces poverty by providing employment and food security to the majority of the population in the continent and thus it is the most inclusAgri-ecosystem Management; Agricultural Policy; Agro-biodiversity; Remote Sensing, Climate Change Scenario; Spatial Modeling

Product Segments of the Agri-food Market: Unified Approach or Targeted State Regulation; [Продуктовые сегменты агроПродовольственного рынка: единый Подход или точечное государственное регулирование]2023 The state policy of protectionism in the agri-food sector yielded ambiguous results, such as success in agriculture and achievement of food security thresholds on the one hand, and a sharp increase in food prices on the other. Sugar market has satisfied domestic demand and therefore needs either export expansion or production restriction. The article analyses the development dynamics of the sugar beet industry and sugar consumer market in 2000-2021. The study aims to assess the effectiveness of existing state support measures in the sugar market, considering changes in import substitution. It is hypothesised that in case of saturation of the market with domestic products, the state should support consumers rather than producers. Statistical data analysis and simulation modelling were used as the main research methods. Nominal Protection Coefficient (NPC) was chosen to indicate changes in state support. Domestic market volume under constant demand was assessed. Given that the average per capita sugar consumptiagri-food markets; food security; import substitution; nominal protection coefficient; protectionism; simulation model; state regulation; state support; subsidies; sugar market

Implementing the EU eco-scheme in the Netherlands: A results-based points system approach; [Mise en œuvre de l’éco-régime européen aux Pays-Bas : une approche par système de points fondé sur les résultats]; [Umsetzung der EU-Öko-Regelungen in den Niederlanden : Ein ergebnisorientierter Ansatz mit einem Punktesystem]2023 The latest reform of the EU Common Agricultural Policy (CAP) aimed at making it more results-oriented in order to ensure the sustainability of the sector. From 1 January 2023, in the new policy framework, the European Commission introduced a new tool – eco-schemes. This tool presents several advantages compared to the former ‘greening’ since it includes more ambitious targets than the previous policy framework. Another difference with the previous system is that the eco-schemes focus on results rather than efforts, while creating some room for the EU Member States to design measures which take into account existing local circumstances and needs. For the implementation of the eco-schemes, the Netherlands has developed a menu-points-system. The Dutch system is a good policy improvement compared to the previous ‘greening’ measures. Nevertheless, due to its hybrid form, it does not yet lead to the best possible cost-efficiency measures. To achieve that, a ‘pure’ point-reward (instead of an effort-reward) should hNetherlands; Common Agricultural Policy; European Union; policy implementation; sustainability

Modeling heterogeneity in preferences for organic rice in China: evidence from a choice experiment2023 Agricultural production is considered to be one of the main threats to biodiversity. Market-based wildlife-friendly farming (WFF) systems are thought to have great potential to reshape the link between biodiversity and agriculture. In this paper, we explore the potential for WFF rice production in China using choice experiment surveys of consumers and producers. Our results show that there is a significant difference in preferences between urban consumers and rural rice producers. Rice producers pay more attention to the practical concerns around quality (taste), location (ease of working) and prices, while urban consumers pay attention to whether the rice is healthy and free of contamination (e.g. organic or grown with fish). In addition, producers’ price expectations for WFF rice production are not uniform due to different challenges with respect to technology, resource allocation and trust. Preference heterogeniety also exists among urban consumers, some of whom are skeptical of ‘organic labeling’, while oagricultural policy; biodiversity; choice experiment; environmentally friendly rice; oriental white storkChina; agricultural policy; biodiversity; crop production; experiment; heterogeneity; modeling; organic farming; preference behavior; rice; wader

Review of Emission Inventory in Korea and Direction for Improvement; [국내 대기오염 배출자료의 평가와 발전 방향]2023 In this study, we focused on the Clean Air Policy Support System (CAPSS), which provides current national air pollution emission data, and compared and analyzed domestic and international emission estimation methods and uncertainty assessment methods. We evaluated the level of domestic emissions using modeling and observational data and proposed strategies to improve national air pollution emission data. Comparing the uncertainty of Korea’s CAPSS inventory with other Asian countries’ inventories, it showed a lower level of uncertainty compared to TRACE-P’s China level but similar to Japan’s emission uncertainty level. Recent studies on CAPSS inventory data uncertainty indicated relatively higher uncertainty in agricultural emissions (manure management), organic solvent use (paint facilities), fine dust emissions (fugitive road dust), and on-road mobile sources (passenger cars and trucks). Based on long-term simulation results, we examined overall emission characteristics. For air pollutants like PM10 that werAir pollutant; CAPSS; Emissions inventory; Evaluation; Uncertainty

Extending shared socio-economic pathways for pesticide use in Europe: Pest-Agri-SSPs2023 While pesticides are essential to agriculture and food systems to sustain current production levels, they also lead to significant environmental impacts. The use of pesticides is constantly increasing globally, driven mainly by a further intensification of agriculture, despite stricter regulations and higher pesticide effectiveness. To further the understanding of future pesticide use and make informed farm-to-policy decisions, we developed Pesticide Agricultural Shared Socio-economic Pathways (Pest-AgriSSPs) in six steps. The Pest-Agri-SSPs are developed based on an extensive literature review and expert feedback approach considering significant climate and socio-economic drivers from farm to continental scale in combination with multiple actors impacting them. In literature, pesticide use is associated with farmer behaviour and practices, pest damage, technique and efficiency of pesticide application, agricultural policy and agriculture demand and production. Here, we developed PestAgri-SSPs upon this underAgriculture and food systems; Farm characteristics; Pest damage; Policy; Socioeconomic; TechnologyAgriculture; Environment; Europe; Pesticides; Socioeconomic Factors; Agri; Europe; Hungary; Pest; Turkey; Agricultural technology; Chemical contamination; Climate change; Economics; Environmental impact; Farms; Food supply; antinematodal agent; fungicide; herbicide; insecticide; pesticide; phytohormone; Agricultural policies; Agricultural practices; Agriculture systems; Farm characteristic; Food system; Pest damage; Pesticide use; Socio-economics; Sustainable agricultural; Technology; adaptation; agricultural policy; climate change; ecological impact; holistic approach; literature review; mitigation; pest damage; pesticide; socioeconomic status; technological development; adaptation; agricultural worker; agriculture; Article; biodiversity; climate change; crop rotation; depletion; environmental change; environmental impact; Europe; farm to policy; feedback system; food availability; futurology; human; logic; machine; methodology; mitigation; monoculture; pesticide agricultural shared socio economic pathway; p

Livability perception of farming and herding households on the Qinghai-Tibet Plateau and its influencing factors: An empirical study based on a questionnaire survey in Qinghai Province2023 Livability evaluation and analysis of its influencing factors from the perspective of residents is a prerequisite for improving the livability level and enhancing the well-being of people living in agricultural and pastoral areas. It has important value for the healthy development of human-environment relationship in the these areas. In this study, we constructed a perception indicator system for the livability of agricultural and pastoral residents on the Qinghai-Tibet Plateau, including four primary indicators—infrastructure, environmental sanitation facilities, social services, and policy support—as well as 12 secondary indicators. Based on a questionnaire survey of 877 farming and herding households, we described the perception characteristics of livability and used a structural equation model to quantitatively measure the influencing factors of livability perception from the demand side of the subjects and the supply side externally. The results show that: 1) The satisfaction level of livability among agagricultural and pastoral area; internal and external influencing factors of households; livability perception; Qinghai-Tibet Plateau; structural equation modelingChina; Qinghai-Xizang Plateau; empirical analysis; farming system; numerical model; perception; questionnaire survey; sustainable development

Regional transformations in Bulgaria and challenges for sustainable development2023 Structural changes in rural areas are a subject of widespread discussion. During the transition to a market economy, Bulgarian agriculture underwent serious reforms, and after the accession to the EU, the transformations of the sector became even more significant. Political and socio-economic changes have an impact on agricultural production, organisational structure, and market performance. These processes have played an essential role in the development of rural areas. The aim of the study is based on an analysis of structural changes in Bulgarian agriculture, to outline their impact on the models of transformation of rural areas and make recommendations for sustainable development. Significant changes are observed during the analysed period. The agricultural sector remains polarised and dominated by several significant sub-sectors – cereals and oilseeds. The Common Agricultural Policy (CAP) does not contribute to balanced and sustainable development and deepens disparities. During the new programming perio

Effects of Non-tariff Barrier Removal between Japan and Southeast Asian Countries on Japan’s Exports and Domestic Production in Agriculture and Food Sectors: Simulation Using a Global CGE Model2023 Japan’s agricultural policies focus on enhancing exports and domestic production through removal of non-tariff barriers（NTB）. However, few studies have quantitatively evaluated such effects. This study aims to clarify the effect of removing NTB on trade and domestic production in agriculture and food sectors with Southeast Asian countries using a global CGE model and ad valorem equivalent rates（World Bank, 2019）. Based on the simulation results, we show policy implications for the future export promotion of Japan’s agriculture and food products. The characteristics of the analysis are as follows:（1）we focus on Southeast Asian countries, where many Japanese companies are located with relatively little political friction and much room for the spread of Japanese cuisine exists;（2）targeting non-technical factors of NTB other than food quarantine and sanitary inspection, we compare and analyze the effects of the elimination of tariffs and non-tariff barriers, and（3）we conduct a comparative static analysis to compaAd Valorem Equivalent Rate; Export Substi-tution Effect; Global Computable General Equilibrium Model; Non-tariff Barriers of Non-technical Factors

Combining multi-source data to map vineyards in a specialized district of Basilicata (Southern Italy)2024 In agriculture, the geography of specific crops can successfully support productivity monitoring and farming practices management. Vineyards particularly have a key role in modeling and protecting Mediterranean landscapes, representing a fundamental asset in the economies of inner areas. In this paper, we mapped the 2017 coverage of vineyards of the Vulture-Melfese, a specialized agricultural district of Basilicata (Southern Italy) renowned for hosting the Aglianico grapevine variety. To achieve this objective, we combined information extracted from free-accessible multisource data by leveraging the traditional photo-interpretation technique. Then, we characterized the mapped vineyards based on simple geo-environmental variables (size, elevation, climate). This detailed inventory can help public bodies and land managers to shape more specific local agricultural policies to strengthen the profitability of the agricultural sector, preserve agrobiodiversity and face climate change effects. © 2024 The Author(s). agricultural landscapes; geospatial data; GIS; photo-interpretation; Viticulture

Crop yield prediction in Ethiopia based on machine learning under future climate scenarios; [基于机器学习和未来气候变化模式的埃塞俄比亚粮食产量预测]2024 Crop yield and agricultural development are the foundation of human survival. In Ethiopia, where agriculture is the economic backbone, food supply and security are crucial for national security and people's livelihoods. Crop yield is greatly influenced by climatic conditions, but the coupling relationship between them has not been clearly explained, which poses difficulties for quantitatively analyzing crop yields under climate change. The development of machine learning techniques provides a method for predicting changes in such complex systems. This study predicts the changes in the yield of five major staple crops in Ethiopia from 2021 to 2050 by using machine learning methods combined with climate predictions from Global Climate Models (GCMs) under different future scenarios in the Sixth Coupled Model Intercomparison Project (CMIP6). Data on 9 climate variables from 37 GCMs under four scenarios (i.e., historical, SSP1-2.6, SSP2-4.5 and SSP5-8.5) in CMIP6 were obtained. A Taylor diagram was used to select Climate change; Crop yield; Ethiopia; Global Climate Model; Machine learning

Evaluation the effect of cultivated land protection policies based on the cloud model: A case study of Xingning, China2021 The evaluation of the effects of cultivated land protection policies (CLPP) is an important issue in China's food security and land policy regulation. This article first analyzes the historical evolution of CLPP in China and divides it into five stages. Based on this, this paper proposes a CLPP implementation effect evaluation framework based on the perspective of farmers’ perception. Taking Xingning City, Guangdong Province as the research area, the AHP-entropy method and cloud model are used to evaluate the regional CLPP implementation effect. Results show that the comprehensive effect of CLPP is between “middle” and “good,” and specifically close to the “good” level. After the implementation of CLPP, its ecological management and protection, agricultural production enthusiasm, and farmers’ satisfaction levels are generally at a medium or low level, and only the amount of cultivated land protection is at a medium to high level. Therefore, the formulation of CLPP in the future needs to start from the perspecAHP–entropy method; Cloud model; Cultivated land protection policy; Effect evaluationChina; Guangdong; Agricultural robots; Cloud computing; Food supply; Hierarchical systems; AHP–entropy method; Cloud modeling; Cultivated land protection policy; Cultivated lands; Effect evaluation; Entropy methods; Evaluation index; Implementation effects; Policy implementations; Protection policy; agricultural production; farmers attitude; food security; land management; land use; numerical model; perception; research method; Land use

Quality of life in rural areas: A topic for the rural development policy?2014 Contemporary transformations of rural areas involve changes in land uses, economic perspectives, connectivity, livelihoods, but also in lifestyles, whereupon a traditional view of 'the rural' and, consequently, of 'rural development' no longer holds. Accordingly, EU's 2007-2013 Rural Development policy (RDP) is one framework to incorporate aspects labelled as quality of life (QOL) alongside traditional rural tenets. With a new rendition of the RDP underway, this paper scopes the content and extent of the expired RDP regarding its incorporation of QOL, in order to better identify considerations for future policy making. Using novel methodology called topic modelling, a series of latent semantic structures within the RDP could be unravelled and re-interpreted via a dual categorization system based on RDP's own view on QOL, and on definitions provided by independent research. Corroborated by other audits, the findings indicate a thematic overemphasis on agriculture, with the focus on QOL being largely insignificactor-network theory; policy analysis; Quality of life; rural development; topic modelling

Climate change vulnerability to rice paddy production in Bali, Indonesia2015 This chapter presents the recent vulnerability assessment project on a rice paddy production and climate change in Indonesia and attempts to demonstrate a practical framework and methodology for a vulnerability and adaptation assessment in the agricultural sector. This chapter applies the outcome vulnerability framework, which is defined by the IPCC. The framework is applied into a practical methodology using multidisciplinary approaches such as statistical modeling, GIS and remote sensing, as well as participatory research, focus group discussion, and policy assessment. The chapter produces vulnerability maps illustrating how climate change affects rice paddy production in Indonesia especially Bali island. In Bali island, the suitability for rice paddy production has been decreased 20 % in the last 20 years because of changes in climate, and climate change will continue in the future. On the other hand, the chapter suggests that actual damages will be based on rice paddy location and the adaptive capacity ofAgriculture; Climate change; Indonesia; Multidisciplinary approach; Rice production; Vulnerability assessment

Analysis of technology transfer policies in the coffee production chain in Antioquia; [Análisis de políticas de transferencia de tecnología en la cadena productiva del café en Antioquia]2020 Introduction: the technology transfer policies of the coffee production chain are analyzed through simulations carried out using the following scenarios: I technology push mode, II Market Pull mode, Systemic III mode and IV mode combination modes. Objective: analyze the policies that favor technology transfer processes in the coffee production chain in Antioquia based on an agent-based simulation model. Materials and methods: after the literature review carried out in primary and secondary sources, the chain was characterized and the policies that throughout history have been implemented in favor of it. Results: this classification served as input together with the instrument applied to the 256 representative agents of the chain to define the parameters of the Agent-Based Simulation Model. It should be noted that the Model was given a conceptual validation through two techniques: the historical method of rationalism and the friendly historical approach, and an operational validation. Conclusion: after applyinAgricultural production chain; Coffee; Public politics; Regional agricultural innovation system; Technology transfer

Research progress of simulation models for policies regulating agricultural non- point source pollution; [农业面源污染管理政策调控仿真模型研究进展]2022 Agricultural non-point source pollution is a difficult and prior point in the field of environmental pollution control due to its dispersion, hysteresis, and uncertainty. In recent years, the process model of non-point source pollution migration and transformation is developing rapidly. In contrast, the research on the simulation evaluation model of agricultural non- point source pollution management policy is lagging behind. The existing evaluations and opinions on policy effects are often merely carried out on a regional scale, which is insufficient to simulate the policy effects heterogeneity caused by the spatial heterogeneity of resource endowments and natural processes. Therefore, realizing the progress of agricultural resources and the environment from macro-management stride forward to precise management, and continuously improving the efficiency of resource utilization is an important development trend in the future. Especially for agricultural non-point source pollution that is closely related to anbehavioral regulation; coupled model; policy simulation; surface source pollutionagricultural production; pollution policy; simulation

Investigating biofuels through network analysis2016 Biofuel policies are motivated by a plethora of political concerns related to energy security, environmental damages, and support of the agricultural sector. In response to this, much scientific work has chiefly focussed on analysing the biofuel domain and on giving policy advice and recommendations. Although innovation has been acknowledged as one of the key factors in sustainable and cost-effective biofuel development, there is an urgent need to investigate technological trajectories in the biofuel sector by starting from consistent data and appropriate methodological tools. To do so, this work proposes a procedure to select patent data unequivocally related to the investigated sector, it uses co-occurrence of technological terms to compute patent similarity and highlights content and interdependencies of biofuels technological trajectories by revealing hidden topics from unstructured patent text fields. The analysis suggests that there is a breaking trend towards modern generation biofuels and that innovatBiofuel; Innovation; Network analysis; Patent data; Text mining; Topic modelCost effectiveness; Data mining; Electric network analysis; Energy security; Innovation; Patents and inventions; Agricultural sector; Alternative energy source; Biofuel policies; Environmental damage; Methodological tools; Patent datum; Text mining; Topic Modeling; alternative energy; biofuel; data mining; innovation; network analysis; Biofuels

Network-based assessment of the vulnerability of Italian regions to bovine brucellosis2018 The endemic circulation of bovine brucellosis in cattle herds has a markedly negative impact on economy, due to decreased fertility, increased abortion rates, reduced milk and meat production. It also poses a direct threat to human health. In Italy, despite the long lasting efforts and the considerable economic investment, complete eradication of this disease still eludes the southern regions, as opposed to the northern regions that are disease-free. Here we introduced a novel quantitative network-based approach able to fully exploit the highly resolved databases of cattle trade movements and outbreak reports to yield estimates of the vulnerability of a cattle market to brucellosis. Tested on the affected regions, the introduced vulnerability indicator was shown to be accurate in predicting the number of bovine brucellosis outbreaks (Spearman r= 0.82, p= 0.04), thus confirming the suitability of our tool for epidemic risk assessment. We evaluated the dependence of regional vulnerability to brucellosis on a seAnimal trade; Brucellosis; Epidemic model; Networks; VulnerabilityAnimals; Brucellosis, Bovine; Cattle; Disease Outbreaks; Italy; Models, Theoretical; Risk Factors; Transportation; Veterinary Medicine; agricultural worker; Article; bacterial transmission; biosafety; bovine brucellosis; disease exacerbation; endemic disease; epidemic; infection risk; Italy; nonhuman; pasture; priority journal; risk assessment; risk factor; animal; bovine; bovine brucellosis; theoretical model; traffic and transport; transmission; veterinary medicine

Tradeoffs between income distribution and welfare: The case of Turkey's integration into the European Union2005 The welfare and income distribution impacts of Turkey's international agricultural trade policies and integration into the EU are analyzed using Political Preference Functions together with the strategic trade setting to determine the potential for Pareto improvements. Results show that Turkey exhibits a preference to integrate with the EU from a welfare perspective, but that income distribution within the agricultural sector becomes less equal with the integration. Results also indicate that a Pareto optimal solution does not imply an equitable solution for the parties involved. Therefore, income distributional effects should be evaluated in policy analysis given that trade policies also affect the distribution of welfare within an economy as it affects the welfare of various interest groups. © 2005 Society for Policy Modeling. Published by Elsevier Inc. All rights reserved.Economic integration; Income distribution; Pareto optimality; PPF; Strategic trade



Effects of agriculture upon the air quality and climate: Research, policy, and regulations2009 Scientific assessments of agricultural air quality, including estimates of emissions and potential sequestration of greenhouse gases, are an important emerging area of environmental science that offers significant challenges to policy and regulatory authorities. Improvements are needed in measurements, modeling, emission controls, and farm operation management. Controlling emissions of gases and particulate matter from agriculture is notoriously difficult as this sector affects the most basic need of humans, i.e., food. Current policies combine an inadequate science covering a very disparate range of activities in a complex industry with social and political overlays. Moreover, agricultural emissions derive from both area and point sources. In the United States, agricultural emissions play an important role in several atmospherically mediated processes of environmental and public health concerns. These atmospheric processes affect local and regional environmental quality, including odor, particulate matter (PAgriculture; Air Pollutants; Air Pollution; Ammonia; Climate; Public Policy; Research; North America; United States; Agriculture; Air quality; Ammonia; Carbon dioxide; Environmental impact; Environmental regulations; Eutrophication; Fossil fuels; Global warming; Greenhouse gases; Greenhouses; Methane; Nitrogen oxides; Permanent magnets; Sulfur; Sulfur compounds; Volatile organic compounds; ammonia; carbon dioxide; fertilizer; fossil fuel; methane; nitrogen oxide; nitrous oxide; sulfur; sulfur oxide; volatile organic compound; Air emissions; Atmospheric process; Complex industries; Environmental quality; Environmental science; Fertilizer production; Nitrous oxide; Operation management; Oxides of nitrogen; Particulate Matter; Point and nonpoint sources; Point sources; Public health; Reduced sulfur compounds; Regulatory authorities; Research priorities; Sequestration of greenhouse gas; Space and time; Sulfur oxide; Total emissions; agricultural emission; air quality; ammonia; atmospheric pollution; carbon dioxid

Environmental remote sensing and systems analysis2012 Using a systems analysis approach and extensive case studies, Environmental Remote Sensing and Systems Analysis shows how remote sensing can be used to support environmental decision making. It presents a multidisciplinary framework and the latest remote sensing tools to understand environmental impacts, management complexity, and policy implications. Organized into three parts, this full-color book provides systematic coverage of water quality monitoring, air quality monitoring, and monitoring of land use patterns and degradation. Chapters elaborate on the interactions between human and natural systems, addressing questions such as “what are the regional impacts of an oil spill in coastal environments?" and “how does urbanization affect the rate of infiltration of water at urban-rural interfaces?" Throughout, contributors discuss new techniques and methods for measurements, mathematical modeling, and image processing. Key features: •Compares data mining, machine learning, and image processing methods to help

Integrating water and agricultural management: Collaborative governance for a complex policy problem2010 This paper examines governance requirements for integrating water and agricultural management (IWAM). The institutional arrangements for the agriculture and water sectors are complex and multi-dimensional, and integration cannot therefore be achieved through a simplistic 'additive' policy process. Effective integration requires the development of a new collaborative approach to governance that is designed to cope with scale dependencies and interactions, uncertainty and contested knowledge, and interdependency among diverse and unequal interests. When combined with interdisciplinary research, collaborative governance provides a viable normative model because of its emphasis on reciprocity, relationships, learning and creativity. Ultimately, such an approach could lead to the sorts of system adaptations and transformations that are required for IWAM. © 2009 Elsevier B.V.Adaptive environmental management; Collaboration; Governance; Institutional arrangements; Inter-disciplinary researchAgriculture; Conservation of Natural Resources; Cooperative Behavior; Environmental Policy; Environmental Pollution; Policy Making; Public Policy; Water Supply; Environmental management; Research; Societies and institutions; Water supply; Adaptive environmental management; Collaboration; Governance; Institutional arrangement; Inter-disciplinary researches; adaptive management; agricultural management; complexity; governance approach; integrated approach; interdisciplinary approach; modeling; policy analysis; water management; adaptive environmental management; agricultural management; article; catchment; creativity; environmental impact assessment; environmental monitoring; hydrology; interdisciplinary research; participatory management; priority journal; public-private partnership; risk factor; sewer; sociology; thematic analysis; water management; water supply; Integration

Methodological proposal for modelling and implementing regulation application problems in a knowledge-based system1999 In this paper, a methodology is proposed for designing and constructing a knowledge-based system(KBS) in order to generate and evaluate administrative grants. The methodology is applied to the Common Agricultural Policy regulations covering Spanish farmers for validation. The proposed methodology facilitates the development of applications of this type from preliminary problem analysis to application implementation and maintenance. This methodology is well adapted to the characteristics of the knowledge-based software under development: open requirements and diverse computational models. It constitutes a complete guide for the knowledge engineer in producing and maintaining an automated solution to a real-world problem, as the methodology is not only declarative (i.e. indicates what to do) but also procedural (i.e. indicates how to do it). The KBS demonstrator built is a query system for use by specialists from the Agricultural Extension Services. The prototype implemented by means of the Kappa-PC V. 2.3 was Advice on afforestation; Agricultural land; Knowledge engineering, KE; Knowledge-based system, KBS; Modelling approachEurope; administrative framework; agricultural policy; knowledge based system; methodologyAckerman A.F., Buchwald L.S., Lewski F.H., Software inspections: An effective verification process, IEEE Software, 6, 3, pp. 31-36, (1989); Acuna S.T., Canovas X., Recio B., Sistema Basado en Conocimientos para el Asesoramiento de la Forestación de Tierras Agrarias en el Marco de la Política Agraria Comunitaria, (1995); Agresti W., New Paradigms for Software Ddevelopment, (1986); Alberico R., Micco M., Expert Systems for Reference and Information Retrieval, (1990); Ayel M., Laurent P.J., Validation, Verification and Test of Knowledge-based Systems, (1991); Balestrieri M., A knowledge-based system for maize crop fertilization, Proceedings of the Second International Conference on Industrial and Engineering Applications of Artificial Intelligence and Expert Systems, IEA/AIE-89, 2, pp. 697-701, (1989); Blum B., Software Engineering: A Holistic View, (1992); Borrajo D., Juristo N., Martinez V., Pazos J., Inteligencia Artificial: Métodos y Técnicas, (1993); Bowerman R.D., Glover D.E., Putting Expert Systems into PEnglish 1 10.1016/S0308-521X(99)00016-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0032927359&doi=10.1016%2fS0308-521X%2899%2900016-5&partnerID=40&md5=307625b4604401c91d0351e22c348305

The Economics of regulation in agriculture: Compliance with public and private standards2012 This work debates and investigates the cross-compliance system - whereby farmers comply with certain standards relating to the environment, food safety and animal and plant health. It discusses cross-compliance in the context of existing standards, on-farm costs and the competitiveness of farm businesses. Analysing the economics of regulation both within the internal market of the EU and the broader world market by examining a broad range of agricultural products. This resource will be of value to agriculture and resource economists, policy makers, researchers and students in environmental and agricultural policy and modelling. © CAB International 2012. All rights reserved.English 7 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84890197644&partnerID=40&md5=07b23be4f0c86516e06df0512ce973c0

Two-stage stochastic chance-constrained fractional programming model for optimal agricultural cultivation scale in an arid area2017 In the agricultural irrigation system, agricultural water availability and demand are significantly affected by seasonal variations. Additionally, agricultural land use in arid regions largely depends on water availability rather than on arable land resources only. Thus, in this study, a two-stage stochastic chance-constrained fractional programming (TSCFP) model is developed to address the agricultural cultivation-scale problem under uncertainty. In the developed model, techniques of chance-constrained programming (CCP) and two-stage stochastic programming (TSP) are jointly incorporated into the linear fractional programming (LFP) optimization framework. The model balances the conflicting objectives of two aspects by transforming the problem into a ratio-based problem that reflects land-use efficiency and also analyzes the trade-offs among efficiency, constraint violations, and policy scenarios. The model is applied to determine the agricultural cultivation scale of Linze County in Gansu Province of northwesAgricultural cultivation scale; Constraint violation; Efficiency; Linear fractional programming; Policy scenarios; Stochastic programmingChina; Gansu; Linze; Agriculture; Arid regions; Computer programming; Constrained optimization; Decision making; Efficiency; Irrigation; Land use; Linear programming; Mathematical programming; Stochastic models; Stochastic programming; Stochastic systems; Water management; Agricultural cultivation; Agricultural irrigation; Chance-constrained programming; Constraint violation; Linear fractional programming; Optimization framework; Policy scenario; Two-stage stochastic programming; agricultural modeling; agricultural policy; arid region; cultivation; decision making; decision support system; irrigation system; optimization; stochasticity; water availability; water demand; CultivationEnglish

Modelling crop evapotranspiration and potential impacts on future water availability in the Indo-Gangetic Basin2013 In this research, we modelled crop actual evapo-transpiration (AET) of the Indo-Gangetic Basin (IGB) to better understand the use of water by cropland at the administrative region scale. By using the WaterWorld Policy Support System (WWPSS), we estimated baseline crop AET for the year 2000. We compared this baseline AET with AET under a plausible expansion of cropland for 2050 and explored the likely implications for future water availability. The scenario assumes all factors other than the land use (i.e. climate and crop water management practices) remain the same between the baseline and the scenario. Where cropland is increased it is assumed that it replaces the year 2000 cover of natural forest and grassland as defined by the MODIS Vegetation Continuous Fields product. The total crop water requirement increases due to higher AET under cropland compared with the current sparse vegetation cover. This AET would need to be supported by irrigation. A significant increase in crop AET would occur in upland regioCropland; Evapotranspiration; Hydrological ecosystem services; Indo-Gangetic basin; Spatial modellingIndia; Ecosystems; Evapotranspiration; Land use; Vegetation; Water management; Water supply; Crop evapotranspiration; Crop water requirements; Cropland; Ecosystem services; Implications for futures; Indo-Gangetic basin; Spatial modelling; Vegetation continuous fields; basin analysis; crop; crop performance; evapotranspiration; MODIS; upland region; water availability; water management; water use; Crops

Modelling the water balance on farming practices at plot scale: Case study of Tougou watershed in Northern Burkina Faso2019 In the Sahel region, farmers have adopted various farming practices to improve agricultural yields in order to offset an increasingly variable climate regime and the extension of degraded land. This study analyses the functional behaviour of such three selected water-harvesting techniques (stone rows, zaï and half-moon) as compared to the traditional tillage method through a comprehensive experimental setup monitored during three consecutive growing seasons (2015–2017). The results indicate that these farming practices allow a runoff reduction by 25 to 100%. We propose a continuous model simulating the hydrological dynamics of the farming techniques at plot scale. This model is able to reproduce accurately the observed runoff (R2 = 0.73 − 0.95), and gives an insight of the variability of the water storage for each type of techniques in response to the rainfall regime. It appears in particular that zaï and half-moons are able to mitigate the effect of dry spells by sustaining available water for crops over extRainfall variability; Sahel; SCS-CN model; Water balance; Water harvesting techniquesBurkina Faso; Sahel [Sub-Saharan Africa]; agricultural policy; agricultural practice; crop improvement; crop plant; crop yield; detection method; farming system; growing season; hydrodynamics; infiltration; land degradation; modeling; rainfall; runoff; surface water; water budget; water retention; water storage; watershed

Investigating the effect of managing scenarios of flow reduction and increasing irrigation water demand on water resources allocation using system dynamics (case study: Zonouz dam, Iran); [Sistem dinamigi kullanilarak akis azaltma ve sulama suyu talebinin artirilmasi senaryolarinin su kaynaklari tahsisi üzerine etkisinin arastirilmasi (örnek cąlisma: Zonouz baraji, Iran)]2020 Meeting the healthy nutrition needs of the increasing population in the arid and semi-arid climates of the different regions of the world such as Iran has become very important for the agriculture ministry and water resources managers. In this study, the system dynamics approach was used in the Vensim software environment to allocate the water of the Zonouz dam reservoir for irrigation purposes in the northwest of Iran. For this purpose, the existing surface water resources in the basin and the amounts of agricultural water and environmental water demands were determined and a water allocation plan was developed. In the first stage of the study, it was found that if the existing water resources and demands will not change, the amount of water stored in the reservoir will provide approximately 91% of irrigation water demands and approximately 99% of environmental water needs. The model created in the study was found to be sensitive to reservoir inputs and irrigation water demands. Within the scope of this studIran; System dynamics; Vensim; Water resources allocation; Zonouz dam

Regional climate impacts of a biofuels policy projection2013 The potential for regional climate change arising from adoption of policies to increase production of biofuel feedstock is explored using a regional climate model. Two simulations are performed using the same atmospheric forcing data for the period 1979-2004, one with present-day land use and monthly phenology and the other with land use specified from an agro-economic prediction of energy crop distribution and monthly phenology consistent with this land use change. In Kansas and Oklahoma, where the agro-economic model predicts 15-30% conversion to switchgrass, the regional climate model simulates locally lower temperature (especially in spring), slightly higher relative humidity in spring and slightly lower relative humidity in summer, and summer depletion of soil moisture. This shows the potential for climate impacts of biofuel policies and raises the question of whether soil water depletion may limit biomass crop productivity in agricultural areas that are responsive to the policies. We recommend the use obiofuels; regional climate changeGreat Plains; Kansas; Oklahoma [United States]; United States; Panicum virgatum; Biology; Climate change; Climate models; Crops; Economics; Forestry; Land use; Productivity; Soil moisture; Agricultural land use; Agricultural production system; Atmospheric forcing; Biofuel production; Higher relative humidity; Increase productions; Regional climate changes; Regional climate models; agricultural policy; biofuel; climate change; climate modeling; crop production; economic analysis; grass; land use change; low temperature; numerical model; phenology; policy making; regional climate; relative humidity; soil moisture; soil water; BiofuelsAlfieri J.G., Niyogi D., Blanken P.D., Chen F., Lemone M.A., Ek M., Mitchell K., Kumar A., Estimation of the minimum canopy resistance for croplands and grasslands using data from the 2002 International H2O Project, Mon. Weather. Rev., 136, pp. 4452-4469, (2008); Bonan G., Observational evidence for reduction of daily maximum temperature by croplands in the Midwest United States, J. Climate, 14, pp. 2430-2442, (2001); Chen F., Manning K.W., Lemone M.A., Trier S.B., Alfieri J.G., Roberts R., Wilson J., Tewari M., Niyogi D., Horst T.W., Oncley S.P., Basara J.B., Blanken P.D., Evaluation of the characteristics of the NCAR high-resolution land data assimilation system during IHOP-2002, J. Appl. Meteorol. Clim., 46, pp. 694-713, (2007); Csiszar I., Gutman G., Mapping global land surface albedo from NOAA AVHRR, J. Geophys. Res., 104, pp. 6215-6228, (1999); De La Torre Ugarte D., Ray D.E., Biomass and bioenergy applications of the POLYSYS modeling framework, Biomass Bioenerg., 18, 4, pp. 291-308, (2000); Dicks M.R.,English 13 10.1002/grl.50179https://www.scopus.com/inward/record.uri?eid=2-s2.0-84876888405&doi=10.1002%2fgrl.50179&partnerID=40&md5=c5ab9c5fbbf83e0d82ec3da792b2a3b7

A GIS-based framework for local agricultural decision-making and regional crop yield simulation2021 CONTEXT: In agricultural activities, the decision-making process is central to agricultural system management and subsequent crop yield. As a powerful tool in field-specific decision-making processes, crop simulation models have the potential to simulate crop yields on a large scale. However, their performance is often biased by the spatial heterogeneity of environment and management factors when applied over a large scale. OBJECTIVE: The major objectives of this study include: (1) Predicting and evaluating the annual yields of dominant crops with real rotation scenarios; (2) Locating fields with low crop yield and determining possible reasons; and (3) Evaluating the improvement for crop yield with different management strategies. METHODS: This study proposed a crop yield simulation framework at the regional level by coupling a cropping system model (CropSyst) with a geographic information system (QGIS) to provide more reliable information for the decision-making process. In the study of a cropland concentratCrop yield; CropSyst; Decision-making; GIS; Nitrogen deficiencyAlabama; Geneva County; United States; Alabama; Arachis hypogaea; Glycine max; Gossypium hirsutum; agricultural policy; cotton; crop yield; cropping practice; decision making; farming system; GIS; simulationArchontoulis S.V., Miguez F.E., Moore K.J., Evaluating APSIM maize, soil water, soil nitrogen, manure, and soil temperature modules in the Midwestern United States, Agron. J., 106, 3, pp. 1025-1040, (2014); Balkovic J., van der Velde M., Schmid E., Skalsky R., Khabarov N., Obersteiner M., Sturmer B., Xiong W., Pan-European crop modelling with EPIC: implementation, up-scaling and regional crop yield validation, Agric. Syst., 120, pp. 61-75, (2013); Ball S.T., Wynne J.C., Elkan G.H., Schneeweis T.J., Effect of inoculation and applied nitrogen on yield, growth and nitrogen fixation of two peanut cultivars, Field Crop Res., 6, pp. 85-91, (1983); Bondada B.R., Oosterhuis D.M., Canopy photosynthesis, specific leaf weight, and yield components of cotton under varying nitrogen supply, J. Plant Nutr., 24, 3, pp. 469-477, (2001); Boquet D.J., Breitenbeck G.A., Nitrogen rate effect on partitioning of nitrogen and dry matter by cotton, Crop Sci., 40, 6, pp. 1685-1693, (2000); Boquet D.J., Hutchinson R.L., Breitenbeck G.AEnglish 9 10.1016/j.agsy.2021.103213https://www.scopus.com/inward/record.uri?eid=2-s2.0-85109116676&doi=10.1016%2fj.agsy.2021.103213&partnerID=40&md5=c72d4469badd762505a75912949fcda4

Impacts of drought, food security policy and climate change on performance of irrigation schemes in Sub-saharan Africa: The case of Sudan2020 Owing to contradicted scientific results, trends in drought due to global warming have been assigned with medium confidence. Drought will likely continue inputting immense pressure on food security in fragile ecosystems like Sub-saharan Africa (SSA). As an adaptation measure to severe drought events since the 1980s, the overall goal of irrigated schemes (foreign exchange earnings) thus has been shifted to sustain food security. This study assessed the impacts of such drought-driven agricultural policy and future climate change on the performance of large irrigated schemes in SSA, with special emphasis on the Gezira scheme, GS (0.88 mha), Sudan. The optimized scenario of the baseline period, developed in GAMS (the general algebraic modeling system), showed that the expansion of food crops on the expensive of cash crops resulted in a reduction of 83 % in gross net benefits and loss of 63 % in irrigation water in the GS since the severe drought of 1984. The biased corrected rainfall and temperature outputs of thAquacrop; Eastern Africa region; Optimization; Regional climate modelsGezira; Sub-Saharan Africa; Sudan; Gossypium hirsutum; Triticum aestivum; Cotton; Crops; Drought; Food supply; Global warming; Irrigation; Optimization; Rain; Water management; Water supply; Agricultural policies; Aquacrop; Eastern Africa; Increased temperature; Management practices; Reference evapotranspiration; Regional climate models; Scientific results; agricultural policy; air temperature; cash cropping; climate change; cotton; drought; evapotranspiration; food policy; food security; global warming; irrigation system; management practice; optimization; performance assessment; rainfall; regional climate; soil fertility; sustainability; water management; Climate modelsAdhikari U., Pouyan N., Woznicki S., Climate change and eastern Africa: a review of impact on major crops, Food Energy Secur., 4, 2, pp. 110-132, (2015); Ahmed I., Stigter C., Adam H., Adeeb A., Water-use efficiency of sorghum and groundnut under traditional and current irrigation in the Gezira scheme, Sudan, Irrig. Sci., 21, pp. 115-125, (2002); Aich V., Liersch S., Vetter T., Et al., Comparing impacts of climate change on streamflow in four large African river basins, Hydrol. Earth Syst. Sci., 18, pp. 1305-1321, (2014); Allen R., Pereira L., Raes D., Smith, M, Crop Evapotranspiration. Guidelines for Computing Crop Water Requirements, (1998); Aloysius N., Saiers J., Simulated hydrologic response to projected changes in precipitation and temperature in the Congo River basin, Hydrol. Earth Syst. Sci., 21, pp. 4115-4130, (2017); Ayoub A., Land degradation, rainfall variability and food production in the Sahelian zone of the Sudan, J. Land Degrad. Dev., 10, pp. 489-500, (1999); Begueria S., Vicente-Serrano S., REnglish 44 10.1016/j.agwat.2020.106064https://www.scopus.com/inward/record.uri?eid=2-s2.0-85078702476&doi=10.1016%2fj.agwat.2020.106064&partnerID=40&md5=d433feeaf71a2ec01e0bf1461becb264

Spatio-temporal assessment of the impact of intensive palm oil-based bioenergy deployment on cross-sectoral energy decarbonization2021 Although aspects of long-term planning are commonly taken into account in current analyses of bioenergy policy scenarios, representations of the bioenergy supply chain are often spatially aggregated. Multiple questions such as where, when, and how bioenergy is deployed have thus not been sufficiently addressed within a single modeling framework. Moreover, techno-economic models that can capture the dependencies of bioenergy supply chain variables among end-use sectors still need to be explored. The present research connects these gaps by presenting the development of a spatio-temporal techno-economic optimization model for cross-sectoral bioenergy policy evaluations under high spatial resolution and long-term temporal resolution. The research recognizes not only the need for energy decarbonization, but also the importance of improving resource efficiency in the palm oil industry, in this case, Malaysia's palm oil bioenergy industry. The findings highlight the need for multi-sectoral collaboration between the Bioenergy policy; Energy supply chain; Long-term assessment; Nationally Determined Contribution; Oil palm biomass; Spatial analysisMalaysia; Elaeis; Agricultural robots; Carbon dioxide; Decarbonization; Palm oil; Petroleum industry; Supply chains; Bioenergy policies; Bioenergy productions; High spatial resolution; Infrastructure networks; Long term planning; Resource efficiencies; Techno-economic model; Temporal resolution; bioenergy; carbon emission; economic analysis; emission control; energy planning; scenario analysis; spatial resolution; spatiotemporal analysis; Coal industryCristobal J., Matos C., Aurambout J., Manfredi S., Kavalov B., Environmental sustainability assessment of bioeconomy value chains, Biomass Bioenergy, 89, pp. 159-171, (2016); Kalt G., Baumann M., Lauk C., Kastner T., Kranzl L., Schipfer F., Et al., Transformation scenarios towards a low-carbon bioeconomy in Austria, Energy Strategy Rev, 13, pp. 125-133, (2016); Van Lancker J., Wauters E., Van Huylenbroeck G., Managing innovation in the bioeconomy: An open innovation perspective, Biomass Bioenergy, 90, pp. 60-69, (2016); Ingrao C., Bacenetti J., Bezama A., Blok V., Goglio P., Koukios E.G., Et al., The potential roles of bio-economy in the transition to equitable, sustainable, post fossil-carbon societies: Findings from this virtual special issue, J Cleaner Prod, 204, pp. 471-488, (2018); Maes D., Van Passel S., Effective bioeconomy policies for the uptake of innovative technologies under resource constraints, Biomass Bioenergy, 120, pp. 91-106, (2019); Clancy J.M., Curtis J., O'Gallachoir B., Modelling nationaEnglish 6 10.1016/j.apenergy.2021.116460https://www.scopus.com/inward/record.uri?eid=2-s2.0-85099715274&doi=10.1016%2fj.apenergy.2021.116460&partnerID=40&md5=4170e5abc9fc05db64ac1b6f9fb88c51

Modeling the spatial distribution of crop sequences at a large regional scale using land-cover survey data: A case from France2014 Assessing the environmental impacts of agricultural production systems requires spatially explicit information regarding cropping systems. Projecting changes in agricultural land use that are caused by changes in land management practices for analyzing the performance of land activity-related policies, such as agricultural policies, also requires this type of data for model inputs. Crop sequences, which are vital and widely adopted agricultural practices, are difficult to directly detect at a regional scale. This study presents innovative stochastic data mining that was aimed at describing the spatial distribution of crop sequences at a large regional scale. The data mining is performed by hidden Markov models and an unsupervised clustering analysis that processes sequentially observed (from 1992 to 2003) land-cover survey data on the French mainland named Teruti. The 2549 3-year crop sequences were first identified as major crop sequences across the entire territory, which included 406 (merged) agricultural Agricultural land-use; Crop sequences; Cropping patterns; Cropping systems; Hidden Markov models; Teruti surveyFrance; Data mining; Environmental impact; Hidden Markov models; Land use; Spatial distribution; Surveys; Tools; Agricultural land-use; Agricultural production system; Crop sequences; Cropping patterns; Cropping systems; Hierarchical clustering analysis; Land management practices; Unsupervised clustering; agricultural policy; agricultural practice; agricultural technology; cropping practice; hierarchical system; land cover; land management; land use change; Markov chain; probability; spatial distribution; stochasticity; CropsAgreste, (2004); Agreste, Grandes cultures-Alternance des cultures, Agreste les Dossiers n° 8, (2010); Aurbacher J., Dabbert S., Generating crop sequences in land-use models using maximum entropy and Markov chains, Agric. Syst., 104, pp. 470-479, (2011); Beaudoin N., Saad J., Van Laethem C., Machet J., Maucorps J., Mary B., Nitrate leaching in intensive agriculture in Northern France: effect of farming practices, soils and crop rotations, Agric. Ecosyst. Environ., 111, pp. 292-310, (2005); Brock G., Pihur V., Datta S., Datta S., clValid: Validation of Clustering Results., (2011); Brown J.C., Kastens J.H., Coutinho A.C., Victoria D., Bishop C.R., Classifying multiyear agricultural land use data from Mato Grosso using time-series MODIS vegetation index data, Remote Sens. Environ., 130, pp. 39-50, (2013); Castellazzi M.S., Wood G.A., Burgess P.J., Morris J., Conrad K.F., Perry J.N., A systematic representation of crop rotations, Agric. Syst., 97, pp. 26-33, (2008); Dogliotti S., Rossing W.A.H., van Ittersum M.K.English 43 10.1016/j.compag.2014.01.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-84893571707&doi=10.1016%2fj.compag.2014.01.010&partnerID=40&md5=86f4d60e231162380966bfc5e19b0de8

A pragmatic approach for soil erosion risk assessment within policy hierarchies2010 This paper presents a methodological framework for scale-specific assessment of soil erosion by water. The framework enables the definition of hierarchical, functional and modular nested reference units which result from the integrated consideration of policy, process and model hierarchies. The framework is applied on three planning levels: at first, large scale zones are designated that show a defined risk potential for soil erosion (first level: catchments and drainage areas in the German Federal State of Saxony-Anhalt, ca. 20,000km2). By both increasing model complexity and spatio-temporal resolution of input data, the results are locally specified within these risk zones (second level: designated farms and fields in a study area of 141km2). This is the basis for the prediction of soil erosion areas and sediment transport to hydrologic drainage networks as well as for small scale management and measure planning (third level: designated field blocks in the study area). On this level, the mitigation of soil Agricultural policy; Models; Processes; Scales; Soil erosion; Soil protectionGermany; Saxony-Anhalt; agricultural policy; cluster analysis; complexity; computer simulation; conservation management; hierarchical system; numerical model; policy approach; risk assessment; soil conservation; soil erosion; Universal Soil Loss EquationMethodenkatalog zur Bewertung natürlicher Bodenfunktionen, der Archivfunktion des Bodens, der Gefahr der Entstehung schädlicher Bodenveränderungen sowie der Nutzungsfunktion 'Rohstofflagerstätte' nach BBodSchG, Arbeitshefte Boden, 2, 2, pp. 1-73, (2003); Amore E., Modica C., Nearing M., Santoro V., Scale effect in USLE and WEPP application for soil erosion computation from three Sicilian basins, Journal of Hydrology, 293, pp. 100-114, (2004); Arnold J., Allen P., Bernhardt G., A comprehensive surface-groundwater flow-model, Journal of Hydrology, 142, pp. 47-69, (1993); Auerswald K., Germany, Soil Erosion in Europe, pp. 213-230, (2006); Bach M., Fabis J., Frede H.-G., Filterwirkung von Uferstreifen für Stoffeinträge in Gewässer in unterschiedlichen Landschaftsräumen, volume 28 of Mitteilungen des DVWK, (1997); Bierkens M., Finke P., de Willigen P., Upscaling and downscaling - methods for environmental research, Developments in Plant and Soil Sciences, (2000); Boardman J., Soil erosion science: reflections on tEnglish 47 10.1016/j.landusepol.2009.12.011https://www.scopus.com/inward/record.uri?eid=2-s2.0-77952882811&doi=10.1016%2fj.landusepol.2009.12.011&partnerID=40&md5=2ac5cc0b93391bee780d844e3438995d

Integrated assessment of cropping patterns under different policy scenarios in Quzhou County, North China Plain2014 Agricultural land use is affected by government policies and leads to different consequences of regional sustainability. In this work, changes in cropping patterns including acreage, cropping locations and management-related environmental impacts were simulated under various policy scenarios for Quzhou County, China. This county is in China's major agricultural region, the North China Plain. Four dominant crop systems were categorized (winter wheat/summer maize, winter wheat/summer maize/spring maize, cotton, and vegetables) and analyzed, following two alternative policy scenarios that either prioritized government funding to subsidize crop production ("subsidy" scenario) or promoted advanced irrigation techniques ("technique" scenario). Input-output coefficients for all four crop systems were determined, mainly irrigation demand, yield, and price of produce, but other factors like a limited area of arable land and scarce regional water resources were also considered. For the simulation, a LINDO Inc. system wCrop systems; Government policy; Integrated assessment; Land use; North China PlainChina; Hebei; North China Plain; Quzhou; agricultural policy; crop production; cropping practice; land use; sustainability; water resourceBritz W., Verburg P.H., Leip A., Modelling of land cover and agricultural change in Europe: combining the CLUE and CAPRI-Spat approaches, Agriculture, Ecosystems & Environment, 142, 1-2, pp. 40-50, (2011); Cao G., Zheng C., Scanlon B.R., Liu J., Li W., Use of flow modeling to assess sustainability of groundwater resources in the North China Plain, Water Resources Research, 49, pp. 159-175, (2013); Chen J., Rapid urbanization in China: a real challenge to soil protection and food security, Catena, 69, pp. 1-15, (2007); Chen J., Yu Z., Ouyang J., van Mensvoort M.E.F., Factors affecting soil quality changes in the North China Plain: a case study of Quzhou County, Agricultural Systems, 91, pp. 171-188, (2006); Chen Y., Li X., Su W., Li Y., Simulating the optimal land-use pattern in the farming-pastoral transitional zone of Northern China, Computers, Environment and Urban Systems, 32, pp. 407-414, (2008); Cui Z., Optimization of the nitrogen fertilizer management for a winter wheat-summer maize rotation system in English 22 10.1016/j.landusepol.2013.11.015https://www.scopus.com/inward/record.uri?eid=2-s2.0-84901412622&doi=10.1016%2fj.landusepol.2013.11.015&partnerID=40&md5=e4911ab04c86f4f042b074ad0883a650

Positive mathematical programming to model regional or basin-wide implications of producer adoption of practices emerging from plot-based research2021 A method for calibrating models of agricultural production and resource use for policy analysis is proposed to leverage multidisciplinary agricultural research at the National Center for Alluvial Aquifer Research (NCAAR). An illustrative example for Sunflower County, MS, is presented to show how plot-level research can be extended to draw systemic region or basin wide implications. A hypothetical improvement in yields for dryland soybean varieties is incorporated into the model and shown to have a positive impact on aquifer outcomes and producer profits. The example illustrates that a change in one practice-crop combination can have system-wide impacts, as evidenced by the change in acreages for all crops and practices. © 2021 by the authors. Licensee MDPI, Basel, Switzerland.Alluvial aquifer; Aquifer deple-tion; Conservation; Groundwater; Groundwater use; Integrated multidisciplinary research; Irrigation; Land use allocations; Lower Mississippi River Valley; Mississippi Delta; Positive mathematical programming; Profitability; Row crops; Water economicsYasarer L.M., Taylor J.M., Rigby J.R., Locke M.A., Trends in land use, irrigation, and streamflow alteration in the Mississippi River Alluvial Plain, Front. Environ. Sci, 8, (2020); Quintana-Ashwell N.E., Gholson D.M., Krutz L.J., Henry C.G., Cooke T., Adoption of Water-Conserving Irrigation Practices among Row-Crop Growers in Mississippi, USA, Agronomy, 10, (2020); Quintana-Ashwell N.E., Anapalli S.S., Pinnamaneni S.R., Kaur G., Reddy K.N., Fisher D.K., Profitability of twin-row planting and skip-row irrigation in a humid climate, Agron. J, (2021); Elliott J., Deryng D., Muller C., Frieler K., Konzmann M., Gerten D., Glotter M., Florke M., Wada Y., Best N., Et al., Constraints and potentials of future irrigation water availability on agricultural production under climate change, Proc. Natl. Acad. Sci. USA, 111, pp. 3239-3244, (2014); Pinnamaneni S.R., Anapalli S.S., Reddy K.N., Fisher D.K., Quintana Ashwell N.E., Assessing irrigation water use efficiency and economy of twin-row soybean in the Mississippi DelEnglish 0 10.3390/agronomy11112204https://www.scopus.com/inward/record.uri?eid=2-s2.0-85118973867&doi=10.3390%2fagronomy11112204&partnerID=40&md5=965ac7e42e45916d856e604d37ef550c

Combining policy network and model-based scenario analyses: An assessment of future ecosystem goods and services in Swiss mountain regions2013 We argue that the often-proclaimed disregard of ex-ante assessments of the provision of ecosystem goods and services in policy-making processes is not only due to a neglect or a misinterpretation of the results of such assessments in the relevant political processes, but also due to an inaccurate inclusion of political variables into those assessments. To address this weakness, we combine a model-based scenario analysis with a policy network analysis. Analyzing the structure of the policy network and taking into account the policy preferences of the individual network actors allows us to assess the feasibility and likelihood of policy developments as derived from scenario-based modeling assessments. We demonstrate the applicability of our approach in an analysis of potential policy measures aimed at maintaining crucial ecosystem goods and services in Swiss mountain regions, with a specific focus on agriculture, which is arguably one of the most important sectors for various ecosystem goods and services in thoAgricultural policy; Ecosystem goods and services; Ex-ante assessments; Model-based scenario analysis; Mountain regions; Policy network analysis; SwitzerlandSwitzerland; agri-environmental policy; agricultural production; deregulation; ecosystem service; environmental assessment; future prospect; model; mountain region; network analysis; planning method; policy analysis; policy approach; policy developmentAbildtrup J., Audsley E., Fekete-Farkas M., Giupponi C., Gylling M., Rosato P., Rounsevell M., Socio-economic scenario development for the assessment of climate change impacts on agricultural land use: A pairwise comparison approach, Environmental Science & Policy, 9, pp. 101-115, (2006); Abler D., Multifunctionality, agricultural policy, and environmental policy, Agriculture and Resource Economics Review, 33, pp. 8-18, (2004); Adam S., Kriesi H., The network approach, Theories of the policy process, pp. 129-154, (2007); Anderson K., The political economy of agricultural price distortions, (2010); Bare J., Recommendation for land use impact assessment: First steps into framework, theory, and implementation, Clean Technologies and Environmental Policy, 13, pp. 7-18, (2011); Baumgartner F.R., Berry J.M., Hojnacki M., Kimball D.C., Leech B.L., Lobbying and policy change: Who wins, who loses, and why, (2009); Bezlepkina I., Reidsma P., Sieber S., Helming K., Integrated assessment of sustainability of agriculturalEnglish 23 10.5751/ES-05480-180242https://www.scopus.com/inward/record.uri?eid=2-s2.0-84881181065&doi=10.5751%2fES-05480-180242&partnerID=40&md5=56dee5b55bdd5653ee239cb1d69c491c

MAGPIE: A modelling framework for evaluating nitrate losses at national and catchment scales2000 A national agri-environmental database and nitrate modelling system has been developed to support the UK government's nitrate policy development. The framework, 'MAGPIE', consists of a database and models linked within a Geographical Information System and provides a user interface which allows detailed spatial and statistical investigation of the current state (data and model output) and the impact of changes in conditions or agricultural practice. Data on crops and livestock numbers taken from the annual agricultural census were modified in relation to land cover data derived from remote sensing, and other sources. These data and data on climate, soils and altitude were interpolated to a 1 km grid. The models of nitrate loss were adapted to work with this data set while retaining as far as possible the salient features of the more detailed models and data from which they were derived. The resulting Policy Decision Support System was found to give estimates of mean annual flow and nitrate load for agriculturDatabases; Geographical information systems; Losses from soil; Models; Nitrates; UKagricultural policy; GIS; modeling; nitrateAddiscott T.M., Whitmore A.P., Simulation of solute leaching in soils of differing permeabilities, Soil Use and Management, 7, pp. 94-102, (1991); Anthony S., Quinn P., Lord E.I., Catchment scale modelling of nitrate leaching, Aspects of Applied Biology, 46, pp. 23-32, (1996); Archer J.R., Goulding K.W.T., Et al., Aspects of Applied Biology 30: Nitrate and Farming Systems, (1992); Barrow E., Hulme M., Jiang T., A 1961-1990 Baseline Climatology and Future Climate Change Scenarios for Great Britain and Europe, (1993); Betton C., Nitrate-nitrogen Levels in British Streams and Rivers: A Countrywide Perspective, (1990); Burns I.G., A model for predicting the redistribution of salts applied to fallow soils after excess rainfall or evaporation, Journal of Soil Science, 25, pp. 165-178, (1974); Chambers B.J., Lord E.I., Nicholson F.A., Smith K.A., Predicting the nitrogen availability and losses following application of animal manures to arable land, Soil Use & Management, 15, pp. 137-143, (1999); Cropper S.L., Smith English 83 10.1111/j.1475-2743.2000.tb00222.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0033893147&doi=10.1111%2fj.1475-2743.2000.tb00222.x&partnerID=40&md5=c77aa0439e23b87a9562e1ad56c61788

Gis-Based Modelling of Land-Use Systems: EU Common Agricultural Policy reform and its impact on agricultural land use and plant species richness2007 The chapter presents the land-use model ProLand and the fuzzy expert system UPAL. ProLand models the regional distribution of agricultural land-use systems whilst UPAL predicts the species richness of vascular plants. Linking land-use and ecological models allows us to assess socioeconomic and ecological effects of policy measures by identifying interactions and estimating potential trade-offs. The effects of the Common Agricultural Policy reform on land use, key economic figures, and plant species richness are modelled for a study area in Hesse, Germany. Results indicate that the reform positively influences ground rent and species richness. © 2007, Springer.fuzzy expert system; Land-use modeling; species richnessBach M., Frede H.-G., Agricultural economy, ecology, and hydrology – modelling regional land use and trade-offs, Proceedings of the GfÖ 2004, (2004); Meilensteine der Agrarpolitik-Umsetzung der europäischen Agrarreform in Deutschland, Bundesministerium für Verbraucherschutz, (2005); Bockstael N.E., Modelling economics and ecology: The importance of a spatial perspective, American Journal of Agricultural Economics, 78, pp. 1168-1180, (1996); Brinkmann T., Grundriß Der Sozialökonomik, (1922); Chen P., The entity-relationship model – toward a unified view of data, Transactions on Database Systems, 1, 1, pp. 9-36, (1976); Council Regulation (EC) No 1782/2003, (2003); The Common Agricultural Policy Explained, (2004); Datensammlung Betriebsplanung Landwirtschaft 2003/2003, Kuratorium für Technik und Bauwesen in der Landwirtschaft e.V, Darmstadt, (2003); Kuhlmann F., Moller D., Weinmann B., Modellierung der Landnutzung: Regionshöfe oder Raster-Landschaft?, Berichte über Landwirtschaft, 80, 3, pp. 351-392, (2002); MoEnglish 3 10.1007/978-1-4020-5648-2_21https://www.scopus.com/inward/record.uri?eid=2-s2.0-38549103077&doi=10.1007%2f978-1-4020-5648-2_21&partnerID=40&md5=a2dd8a6a119d7d5570544761c2117197

Evaluating agricultural price policy under dual market regimes and institutional constraints1990 A recursive, multi-region, multi-commodity model emphasizing interaction between official and private markets is proposed to evaluate agricultural policy reforms in Sub-Saharan Africa. Supply is estimatd by linear programming representative farm models incorporating private and official market incentives, and official procurement and input rations. Demand is represented by a modified linear expenditure system incorporating rationed official supplies. A linear complementarity problem calculates the private market equilibrium subject to official market outcomes and institutional constraints. Results from a case study of Burkina Faso show that reforms improve agricultural performance, but depend on cotton exports to pay for fertilizer. Relaxing institutional constraints, such as foreign exchange allocations for fertilizer imports and capacity of official marketing systems, will be crucial for meeting reform objectives. © 1990.Africa, (sub-Sahara); Burkina Faso; agricultural policy; agricultural price policy; developing country; dual market regime; farm model; institutional constraint; institutional constraints; linear programming; market outcome; policy evaluation; policy reform; price policy; simulation modelAncey, Facteurs et systèmes de production dans la société Mossi d'aujourd'hui: Migrations, travail, terre et capital, Enquête sur les mouvements de population in partir du pays mossi, (1974); Banque Centrale des Etats de l'Afrique de l'Quest (BCEAO), Statistiques économiques et monetaires, Haute Volta, (1983); Barnum, Squire, An econometric application of the theory of the farmhousehold, Journal of Development Economics, 6, 7, pp. 79-102, (1979); Barrett, Lassiter, Wilcock, Baker, Crawford, Animal traction in Eastern Upper Volta: A technical, economic and institutional analysis, Internationl development paper no. 4, (1982); Center for Research on Economic Development (CRED), Marketing, price policy and storage of food grains in the Sahel: A survey, Vol. 2, Country studies ‘upper Volta’, (1977); Egbert, Agricultural sector planning modesl: A selected summary and critique, World Bank staff working paper no. 297, (1978); Frisch, A complete scheme for computing all direct and cross demand elasticities in a model English 4 10.1016/0304-3878(90)90081-Lhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0025638466&doi=10.1016%2f0304-3878%2890%2990081-L&partnerID=40&md5=7441f2b5dfe175464087672ef64c2c11

Sensitivity analysis of an agricultural linear programming model1985 The paper presents a method of sensitivity analysis for linear systems and its practical application, allowing directs interpretation of results. The subject of analysis is a set of large regional agricultural LP models meant for rationalization of regional agricultural policies in Polish conditions. Sensitivity analysis is performed with regard to perturbations in values of elements of the LP basis matrix for a given LP solution. Software developed makes it possible to analyze solutions obtained with MPS 360 or MPSX 370. Structural approach was applied consisting in block-triangularization of the matrix defining the set of equations corresponding to the optimum vertex. The approach lowers computational burden and yields qualitative sensitivity assessment, i.e. enables exclusion of influences of certain parameters on some variables. © 1985.agriculture; block triangularization; large-scale systems; linear programming; Sensitivity analysisAGRICULTURAL ENGINEERING; MATHEMATICAL TECHNIQUES - Matrix Algebra; OPERATIONS RESEARCH; AGRICULTURAL LINEAR PROGRAMMING MODEL; BLOCK TRIANGULARIZATION; LARGE-SCALE SYSTEMS; SENSITIVITY ANALYSIS; MATHEMATICAL PROGRAMMING, LINEARAlbegov, Kacprzyk, Orchard-Hays, Owsinski, Straszak, A General Regional Agricultural model (GRAM) Applied to a Region in Poland, (1982); Gal, Postoptimal Analyses, Parametric Programming and Related Topics, (1979); Gass, Linear Programming, (1969); Hadley, Linear Programming, (1962); Harary, Norman, Cartwright, Structural Models: An Introduction to the Theory of Directed Graphs, (1965); Hopcroft, Karp, An n<sup>5/2</sup> algorithm for maximum matchings in bipartite graphs, SIAM Journal on Computing, 2, pp. 225-231, (1973); Kevorkian, Snoek, Decomposition in large scale systems: Theory and applications of structural analysis in partitioning, disjointing and constructing hierarchical systems, Decomposition of Large Scale Problems, (1973); McBride, Controlling the size of minikernels, IIASA Collaborative Proceeding Series, (1981); Munro, Efficient Determination of the Strongly Connected Components and Transitive Closure of a Directed Graph, Department of Computer Science, (1971); Owsinski, Agriculture, populatioEnglish 3 10.1016/0377-2217(85)90256-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0022361858&doi=10.1016%2f0377-2217%2885%2990256-5&partnerID=40&md5=4ba109c0c8ae7eefdf7f6a7aa4960199

How does greening affect farm behaviour? Trade-off between commitments and sanctions in the Northern Italy2016 Two of the most important features of the CAP reform 2014–2020 are the redistribution system of direct payments and the establishment of a “greening” component linked to 30% of the national ceiling. Both these features may affect in a very different way similar farms located in the same area; therefore, specific tools able to estimate the effects on the individual farmers' behaviour are needed. The paper contributes to the debate on the CAP reform, assessing the farmers' behaviour in response to the greening implementation, taking into account possible sanctions in case of non-compliance with the requirements. We developed a two-step modelling approach able to estimate: i) the redistributive effect of direct payments reform for the greening and the basic payment scheme; ii) the farmers' behaviour, in terms of land use and income effects, with a positive mathematical programming (PMP) model on a Farm Accountancy Data Network (FADN) sample of Northern Italian farms, implementing the whole set of greening commitCAP reform; Farm behaviour; Greening; Internal convergence; Positive mathematical programming (PMP); Sanction systemItaly; Triticum aestivum; Zea mays; Common Agricultural Policy; estimation method; farmers attitude; implementation process; income; land use; maize; nitrogen fixation; numerical model; sampling; sanction; trade-off; wheatAnania G., Pupo D'Andrea M.R., The 2013 reform of the common agricultural policy, (2015); Arfini F., Modelling Agricultural Policies: State of the Art and New Challenges, (2005); Arfini F., Donati M., Impact of the health check on structural change and farm efficiency: a comparative assessment of three European agricultural regions, (2011); Arfini F., Donati M., Organic production and the capacity to respond to market signals and policies: an empirical analysis of a sample of FADN farms, Agroecol. Sustain. Food Syst., 37, 2, pp. 149-171, (2013); Blanco M., Cortignani R., Severini S., Evaluating changes in cropping patterns due to the 2003 CAP reform. An ex-post analysis of different PMP approaches considering new activities, Comunicación presentada al 107th EAAE Seminar “Modelling of Agricultural and Rural Development Policies”, (2008); Boere E., van Kooten G.C., Reforming the common agricultural policy: decoupling agricultural payments from production and promoting the environment, Working Paper 2015-01, REPEnglish 28 10.1016/j.agsy.2016.07.013https://www.scopus.com/inward/record.uri?eid=2-s2.0-84984698688&doi=10.1016%2fj.agsy.2016.07.013&partnerID=40&md5=0af9ee3a1ba5c25f8986c3054e71a76d

Water management policy analysis: Insight from a calibration-based inexact programming method2022 Predicting the impacts of water management policies under uncertainty can support policy-makers in making sound decisions. Most previous methods for policy-impact simulation lacked a calibration process that would allow model results to match observed values, and did not address the inherent uncertainties. To fill this methodological knowledge gap, an interval credibility-constrained positive mathematical programming (ICPMP) approach was first developed in this study for simulating the impacts of water management policies. This method improved over traditional positive mathematical programming in terms of uncertainty treatment. It also improved upon inexact programming methods through activating a calibration process. ICPMP was then coupled with a multi-attribute decision-making approach, leading to a simulation-evaluation method that could support the analysis and screening of policy alternatives. This method has been applied to an agricultural water management problem in northwestern China. Various policy aInexact programming; Multi-attribute decision-making; Positive mathematical programming; Uncertainty; Water pricing policyChina; Calibration; Costs; Economic and social effects; Irrigation; Mathematical programming; Risk assessment; Uncertainty analysis; Water management; Water supply; Calibration process; Inexact programming; Multi attribute decision making; Positive mathematical programming; Simulation evaluation; Uncertainty; Water availability; Water management policy; Water prices; Water pricing policies; decision making; policy making; uncertainty analysis; uncertainty role; water availability; water management; water use efficiency; Decision makingAli M.K., Klein K.K., Implications of current and alternative water allocation policies in the Bow River Sub Basin of Southern Alberta, Agric. Water Manag., 133, pp. 1-11, (2014); Amaranto A., Juizo D., Castelletti A., Disentangling sources of future uncertainties for water management in sub-Saharan river basins, Hydrol. Earth Syst. Sci., 26, 2, pp. 245-263, (2022); Arata L., Donati M., Sckokai P., Arfini F., Incorporating risk in a positive mathematical programming framework: a dual approach, Aust. J. Agric. Resour. Econ., 61, 2, pp. 265-284, (2017); Arik O.A., Credibility based chance constrained programming for project scheduling with fuzzy activity durations, Int. J. Optim. Control Theor. Appl. (IJOCTA), 9, 2, pp. 208-215, (2019); Asaadi M.A., Mortazavi S.A., Zamani O., Najafi G.H., Yusaf T., Hoseini S.S., The impacts of water pricing and non-pricing policies on sustainable water resources management: a case of Ghorveh Plain at Kurdistan Province, Iran, Energies, 12, 14, (2019); Bierkens M.F.P., Reinhard English 4 10.1016/j.agwat.2022.107682https://www.scopus.com/inward/record.uri?eid=2-s2.0-85130359827&doi=10.1016%2fj.agwat.2022.107682&partnerID=40&md5=b112f4f9f32eb8375f5f898e604e68b9

Phasing out of environmentally harmful subsidies: Consequences of the 2003 CAP reform2007 Subsidies linked to production have been classified as environmentally harmful by the OECD. A core element of the EU 2003 Common Agricultural Policy (CAP) reform is to decouple income support from production. This paper estimates the environmental consequences of this policy reform. An agricultural sector model using a modified version of the positive mathematical programming method depicts the complex natural, structural, and political relationships of Austrian farming. Changes in management measures can be analyzed with respect to their environmental effects by using appropriate indicators. Simulation results show that the 2003 CAP reform will reduce the average cost of production, and may improve environmental conditions regarding soil, water, and greenhouse gases when compared to a scenario without reform. Thus, the new CAP is likely to bring about outcomes which the previous reform (Agenda 2000) promised but did not deliver. © 2006 Elsevier B.V. All rights reserved.Agricultural sector model; Common agricultural policy reform; De-coupled subsidies; Environmental indicatorsAustria; Central Europe; Eurasia; Europe; agricultural management; agricultural modeling; Common Agricultural Policy; environmental indicator; European Union; OECD; policy reform; subsidy systemBaldock D., Caraveli H., Dwyer J., Einschutz S., Petersen J.E., Sumpsi-Vinas J.M., Varela-Ortega C., The Environmental Impacts of Agriculture in the European Union, (2000); Baldock D., Dwyer J., Sumpsi-Vinas J.M., Environmental Integration and the CAP - A Report, (2002); Beaufoy G., The environmental impact of olive oil production in the European Union - practical options for improving the environmental impact, European Forum on Nature Conservation and Pastoralism and Asociación para el Análisis y Reforma de la Política Agro-rural, (2000); Britz W., Perez I., Impact analysis of the Luxembourg Agreement implementation options: CAPRI results, Presentation at the Advisory Group Meeting of the CAP-STRAT/AG-MEMOD projects, 6. July 2004, (2004); Clay J., World agriculture and the environment, A Commodity-by-Commodity Guide to Impacts and Practices, (2004); Dantzig G.B., Wolfe P., The decomposition algorithm for linear programs, Econometrica, 29, pp. 767-778, (1961); European Environment Agency, EEA Signals 2002 - BEnglish 45 10.1016/j.ecolecon.2005.12.017https://www.scopus.com/inward/record.uri?eid=2-s2.0-33845645131&doi=10.1016%2fj.ecolecon.2005.12.017&partnerID=40&md5=7b11436a7ee5d25aeceae2889e6854c6

Multiple Policy Instruments for Sustainable Water Management in Crop Production - A Modeling Study for the Chinese Aksu-Tarim Region2017 China's crop production sector faces severe water scarcity issues. Previous research has shown that effective water conservation policies exert strongly negative impacts on agricultural production and farmers' income, which make them politically unfeasible under Chinese conditions. To highlight ways out of this dilemma, the present study tests three alternative water policies complemented by supportive agricultural policies to reduce the trade-offs between water conservation and rural development policy goals. Using the case of the extremely arid Aksu-Tarim Region in northwest China, a regional supply model is developed which serves as the analysis framework. Applied as stand-alone water policies, irrigated area tax, water quota and water pricing differ clearly in effectiveness and efficiency. Combined with agricultural policies (subsidies) into multiple policy instruments, the price-based and quota-based instruments mitigate the negative impacts on rural development goals. Targeting a water conservation rateAgricultural production; Policy instruments; Regional model; Water conservation; Water pricing; Water quota; Water scarcityAksu; China; Tarim Basin; Xinjiang Uygur; Gossypium hirsutum; agricultural policy; cotton; crop production; economic instrument; environmental economics; policy implementation; pricing policy; quota system; resource scarcity; sustainability; trade-off; water availability; water economics; water management; water planningAishan T., Halik U., Kurban A., Cyffka B., Kuba M., Betz F., Keyimu M., Eco-morphological response of floodplain forests (Populus euphratica Oliv.) to water diversion in the lower Tarim River, northwest China, Environ. Earth Sci., 73, pp. 533-545, (2015); Bate R., Water — can property rights and markets replace conflict?, Sustainable Development: Promoting Progress or Perpetuating Poverty?, (2002); Bennear L.S., Stavins R.N., Second-best theory and the use of multiple policy instruments, Environ. Resour. Econ., 37, pp. 111-129, (2007); Bevilacqua M., Ciarapica F.E., Mazzuto G., Paciarotti C., Environmental analysis of a cotton yarn supply chain, J. Clean. Prod., 82, pp. 154-165, (2014); Blanke A., Rozelle S., Lohmar B., Wang J., Huang J., Water saving technology and saving water in China, Agric. Water Manag., 87, pp. 139-150, (2007); Brouwer R., De Blois C., Integrated modelling of risk and uncertainty underlying the cost and effectiveness of water quality measures, Environ. Model Softw., 23, pp. 922-937, (20English 21 10.1016/j.ecolecon.2016.12.012https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010665857&doi=10.1016%2fj.ecolecon.2016.12.012&partnerID=40&md5=04e2b703456a4070710664b669009323

Assessing impacts of Common Agricultural Policy changes on regional land use patterns with a decision support system. An application in Southern Portugal2010 This paper discusses research aiming at assessing Common Agricultural Policy impacts on agriculture and forestry. For this purpose an approach is developed that includes a linear programming model to estimate the Positive Mathematical Programming production cost function coefficients of current agricultural-forestry activities. It further includes a heuristic - simulated annealing - to generate solutions for each policy scenario. This model base approach is integrated within a decision support system (DSS) for testing purposes. The DSS further encompasses a relational database that stores agricultural-forestry technical and economic data and a geographic information system that stores topological data of regional farm-type land units. The DSS Graphical User Interface provides tabular and geographical reporting capabilities. Results are discussed for an application to the Alentejo region in Southern Portugal. Results demonstrate the usefulness and relevance of the proposed approach to assess the impact of chanAgricultural policy; Decision support system; Land use pattern; Mathematical programming; SimulationDecision Making; Forestry; Forests; GIS; Land Use; Mathematical Models; Simulation; Artificial intelligence; Decision making; Decision support systems; Decision theory; Functions; Geographic information systems; Graphical user interfaces; Land use; Linearization; Mathematical models; Mathematical programming; Simulated annealing; Simulators; Timber; Agricultural policies; Common agricultural policy; Economic data; Function coefficients; Land use pattern; Linear programming models; Model base; Policy scenario; Portugal; Production cost; Relational Database; Topological data; ForestryBach M., Lutz Breuer L., Frede H.-G., The Integrated Tool for Economic and Ecological Modeling (ITE2M): assessment of trade-offs in landscape services, Impact Assessment of Land Use Changes Conference Proceedings, (2008); Bakker M., Boitier B., Fougeyrollas A., Helming J., Jansson T., Verkerk P.J., Assessing policy impacts on European land-use change through cross-sectoral modeling, Impact Assessment of Land Use Changes Conference Proceedings, (2008); Baskaqui A., Butault J., Rousselle J., Positive mathematical programming and agricultural supply within EU under Agenda 2000, EAAE Proc. 65th European Association of Agricultural Economists, Bonn, Vauk Verlag Kiel, 2000, (2001); Borges J.G., Hoganson H.M., Falcao A.O., Heuristics in multi-objective forest management, Managing Forest Ecosystems, 5, pp. 119-152, (2002); Borges J.G., Falcao A., Miragaia C., Marques P., Marques M., A decision support system for forest resources management in Portugal, Managing Forest Ecosystems, 7, pp. 155-164, (2003); Borges P., MaEnglish 24 10.1016/j.forpol.2009.09.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-72149122904&doi=10.1016%2fj.forpol.2009.09.002&partnerID=40&md5=88f60bd300f29a188aba73c7a981ab4b

Mathematical modeling for planning water-food-ecology-energy nexus system under uncertainty: A case study of the Aral Sea Basin2021 A bi-level decentralized chance-constrained programming (BDCP) method is developed for planning water-food-ecology-energy (WFEE) nexus system. The BDCP method has advantages in balancing the tradeoff between two-level stakeholders in hierarchical structure and reflecting the synergy effect among multiple divisions under random uncertainty. Then, a BDCP-WFEE model is formulated for the Aral Sea Basin, where the upper-level model aims to maximize system benefit, and the multiple divisions at the lower-level model aim to maximize food production, ecological water allocation, and electricity generation. Compared with the conventional single-level model, results obtained from the BDCP-WFEE model under multiple scenarios reveal that (i) the food production would increase by 2.0%–3.6%, implying that the food demand of additional 0.7 million people can be met; (ii) the ecological water allocation would increase by 0.9%–3.0%, denoting that the amount of water to the Aral Sea would reach 23.4 km3 at the end of planningAral Sea Basin; Bi-level decentralized programming; Management; Stochastic analysis; Water-food-ecology-energy nexusEcology; Electric power generation; Food supply; Stochastic systems; Uncertainty analysis; Water conservation; Water resources; Aral Sea; Aral sea basin; Bi-level decentralized programming; Chance-constrained programming; Decentralised; Energy; Energy modelling; Stochastic analysis; Water allocations; Water-food-ecology-energy nexus; Computer programmingAlbrecht T.R., Crootof A., Scott C.A., The water-energy-food nexus: a systematic review of methods for nexus assessment, Environ. Res. Lett., 13, 4, (2018); Arora S.R., Gupta R., Interactive fuzzy goal programming approach for bilevel programming problem, Eur. J. Oper. Res., 194, 2, pp. 368-376, (2009); Bard J.F., Falk J.E., An explicit solution to the multi-level programming problem, Computers & Opeations Research, 9, 1, pp. 77-100, (1982); Bekchanov M., Efficient Water Allocation and Water Conservation Policy Modeling in the Aral Sea Basin, (2014); Bekchanov M., Bhaduri A., Ringler C., Potential gains from water rights trading in the Aral Sea Basin, Agric. Water Manag., 152, pp. 41-56, (2015); Bekchanov M., Ringler C., Bhaduri A., A water rights trading approach to increasing inflows to the Aral Sea, Land Degrad. Dev., 29, pp. 952-961, (2018); Bialas W.F., Karwan M.H., Two-level linear programming, Manag. Sci., 30, 8, pp. 1004-1020, (1984); Calvete H.I., Gale C., Mateo P.M., A new approach for solving lineaEnglish 26 10.1016/j.jclepro.2021.127368https://www.scopus.com/inward/record.uri?eid=2-s2.0-85105864322&doi=10.1016%2fj.jclepro.2021.127368&partnerID=40&md5=f1f67042c9c39a6d656bef458269f9a1

Effects of government policies reform on environmental sustainability: An integrated approach of PMP and system dynamics simulation model2023 The government's supportive policies in the agricultural sector may provide some goals intended by policymakers; however, they may have environmental, social, and sometimes economic inefficiencies. Therefore, policy analysis not only needs to examine the effectiveness of these policies from the point of view of economic components but also, in a more comprehensive view, should assess the impact of these policies on other aspects like sustainability. In this study, an integrated Positive Mathematical Programming (PMP) and System Dynamics (SD) model was developed to investigate the effects of the agricultural policy reform on the cultivation pattern and water resources sustainability in the Doroodzan Dam basin in Fars Province, southern Iran, where managing water resources is a seriously challenging due to population growth and periodic drought. The initial investigation involved analyzing how price policies (guaranteed price and world price of crops) and non-price policies (removal of subsidy payments to agricCrop pattern; Iran; PMP; Policy reform; System dynamics; Water sustainabilityClimate change; Costs; Crops; Cultivation; Mathematical programming; Population statistics; Sustainable development; System theory; Water conservation; Water resources; Agricultural sector; Crop pattern; Environmental sustainability; Iran; Policy reforms; Positive mathematical programming; System Dynamics; System dynamics modelling; Water sustainability; Waters resources; Public policyAbadi B., A review of the impact of the targeting subsidy plan on the input use behavior of farmers in Iran, Agric. Forest./Poljoprivreda i Sumarstvo, 63, 3, (2017); Abbasi F., Sohrab F., Abbasi N., Evaluation of irrigation efficiencies in Iran, Irrig. Drainage Struct. Eng. Res., 17, 67, pp. 113-120, (2017); Abbaszadeh M., Sisman T., An application of histological technique for monitoring health status of fish species, Leuciscus aspius (Linnaeus, 1758) inhabiting Aras River, Iran, Caspian J. Environ. Sci., 19, 2, (2021); Agrawal P., Post L.A., Glover J., Hersey D., Oberoi P., Biroscak B., The interrelationship between food security, climate change, and gender-based violence: a scoping review with system dynamics modeling, PLOS Glob. Pub. Health, 3, 2, (2023); Alamdarlo H.N., The economic impact of agricultural pollution in Iran, spatial distance function approach, Sci. Total Environ., 616, pp. 1656-1663, (2018); Alavanja M.C., Ross M.K., Bonner M.R., Increased cancer burden among pesticide applicators and othEnglish 2 10.1016/j.jclepro.2023.138985https://www.scopus.com/inward/record.uri?eid=2-s2.0-85173575564&doi=10.1016%2fj.jclepro.2023.138985&partnerID=40&md5=a47b7a4e779e6d735ff7d7b403b38f50

The economic effects of common agricultural policy on Mediterranean montado/dehesa ecosystem2011 The decoupling of CAP payments leads production decisions and resources allocation to be more dependent on market prices and competitive advantages. The objective of this paper is to assess the effects of CAP trends on the montado/dehesa traditional ecosystem of Mediterranean regions in terms of farm income, land, labour and capital. A positive mathematical supply model disaggregated by the montado agro-forestry production systems of the Alentejo region in southern Portugal is developed. The results show that decoupling payments of CAP have negative economic effects on agricultural activities and resource use. Agricultural income increases with single farm payments but the foreseen increases in prices do not compensate the loss of the Agenda 2000 area payments in terms of competitiveness. These results reinforce the need to promote alternative agricultural and non-agricultural activities and policies in Mediterranean rural European areas and regions. © 2011 Society for Policy Modeling.C6; C61; Common agricultural policy; Decoupling; Montado Ecosystem; Positive mathematical programming; Q2; Q25Adenaeur M., Britz W., Gocht A., Gommann H., Cristoiu A., Ratinger T., Modelling impacts of decoupled premiums: building-up a farm type layer within the EU-wide regionalized CAPRI model, Paper presented at the 93rd Seminar of the EAAE, (2006); Arfini F., Donati M., Paris Q., Innovation in estimation of revenue and cost functions in PMP using FADN information at regional level, Paper presented at the 12th Congress of the EAAE, (2008); Arfini F., Donati M., Paris Q., A National PMP Model for policy evaluation in agriculture using micro data and administrative information, Paper presented at the International Conference Agricultural policy reform and WTO: Where are we heading?, (2003); Barkaoui A., Butault J., Rousselle J., Positive mathematical programming and agricultural supply within EU under Agenda 2000, EAAE Proc. 65th European Association of Agricultural Economists, (2001); Blanco M., Iglesias E., Modelling new EU agricultural policies: Global guidelines, local strategies, Selected paper presented at the English 42 10.1016/j.jpolmod.2010.12.007https://www.scopus.com/inward/record.uri?eid=2-s2.0-79953161706&doi=10.1016%2fj.jpolmod.2010.12.007&partnerID=40&md5=f68142318eaf35ec02325eb85441e278

Simulation of the impact of greening measures in an agricultural area of the southern Italy2015 Together, sustainable management of natural resources and climate action form one of the three objectives of the 2014-2020 Common Agricultural Policy. This objective is being addressed by replacing the existing direct payments under Pillar 1 with a basic payment, combined with an additional payment conditional on farmers undertaking agricultural practices beneficial for the climate and the environment, a policy referred to as greening.In this study, the impact of greening was assessed using a hybrid model calibrated using positive mathematical programming. The model describes the macro-types of farm production in a Mediterranean agricultural area.The results show that greening was not beneficial throughout the study area and only some farm types have been particularly affected. However, greening appears to have a positive impact on curtailing the use of chemicals, particularly nitrogen, and on crop diversity. © 2015 Elsevier Ltd.Agricultural policy; Mathematical programming; Supply analysisItaly; agricultural land; agricultural policy; farming system; green revolution; mathematical analysisAhmadi Vosough B., Shrestha S., Thomson S.G., Barnes A.P., Stott A.W., Impacts of greening measures and flat rate regional payments of the Common Agricultural Policy on Scottish beef and sheep farms, J. Agric. Sci., 13, pp. 1-13, (2015); Allen B., Buckwell A., Baldock D., Menadue H., Maximising Environmental Benefits through Ecological Focus Areas. Report Commissioned by the Land Use Policy Group, (2012); Allen B., Hart K., Meeting the EU's environmental challenges through the CAP - how do the reforms measure up?, Aspects Appl. Biol., 118, pp. 9-22, (2013); Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies, The Regional Dimension in Agricultural Economics and Policies, EAAE, Proceedings of the 40th Seminar, pp. 17-35, (1995); Balkhausen O., Banse M., Grethe H., Modelling CAP Decoupling in the EU: A Comparison of Selected Simulation Models and Results, Journal of Agricultural Economics, 59, 1, pp. 57-71, (2007); Blanco M., Cortignani R., Severini S., English 33 10.1016/j.landusepol.2015.06.028https://www.scopus.com/inward/record.uri?eid=2-s2.0-84937126498&doi=10.1016%2fj.landusepol.2015.06.028&partnerID=40&md5=0cc69f8d0a29fe161345fc725777a844

Complying with greening practices in the new CAP direct payments: An application on Italian specialized arable farms2017 The main novelty of the most recent Common Agricultural Policy reform is the greening, which provides a payment to farmers who respect certain ‘agricultural practices beneficial for the climate and the environment’. The greening is part of a framework that includes other changes to the first pillar. In the present study the possible impact of first pillar reform on a Farm Accountancy Data Network (FADN) sample of Italian farms was carried out using a Positive Mathematical Programming model. This model considers the mechanisms of production choices according to compliance with the greening practices, as well as possible administrative penalties or reductions in payments in the case of non-compliance. Results showed that while the impact of the greening practices is limited in terms of land use, there were positive effects on environmental indicators. Coupled payments, along with greening practices, determine a larger impact and are effective in achieving environmental goals. Moreover, the system for reducing gFirst pillar reform; Greening practices; Positive mathematical programming; Reduction of green payments and administrative sanctionsItaly; arable land; Common Agricultural Policy; compliance; land use; numerical model; policy reformAhmadi V.B., Shrestha S., Thomson S.G., Barnes A.P., Stott A.W., Impacts of greening measures and flat rate regional payments of the Common Agricultural Policy on Scottish beef and sheep farms, J. Agric. Sci., 153, 4, pp. 676-688, (2015); Allen B., Buckwell A., Baldock D., Menadue H.; Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies, The Regional Dimension in Agricultural Economics and Policies, EAAE, Proceedings of the 40th Seminar, Ancona (Italy), June 26–28, (1995); Britz W., van Ittersum M., Lansink A.O., Heckelei T., Tools for integrated assessment in agriculture State of the Art and Challenges, Bio-Based Appl. Econ., 1, 2, pp. 125-150, (2012); Buysse J., Van Huylenbroeck G., Lauwers L., Normative positive and econometric mathematical programming as tools for incorporation of multifunctionality in agricultural policy modelling, Agric. Ecosyst. Environ., 120, 1, pp. 70-81, (2007); Chiron F., Prince K., Paracchini M.L., Bulgheroni C., Jiguet F., English 34 10.1016/j.landusepol.2016.11.026https://www.scopus.com/inward/record.uri?eid=2-s2.0-85000885428&doi=10.1016%2fj.landusepol.2016.11.026&partnerID=40&md5=208c63156bc850ae0ad2fe18f9bbf025

Greening and legume-supported crop rotations: An impacts assessment on Italian arable farms2020 Since the 1990s, the European Union has progressively and structurally reformed the Common Agricultural Policy with a gradual integration of environmental objectives. For the period post-2020, one of the most relevant changes could be the upgrading of the crops diversification, imposing it as an obligation to rotate crops by introducing legumes in the cropping patterns. This paper proposes an assessment of the possible effects of such obligation on the arable crops sector in Italy. The analysis uses a mathematical programming model calibrated and validated by way positive approach and is conducted on data of about 2800 Italian farms of the Farm Accountancy Data Network. Moreover, the analysis is structured by geographical area and altimetric level in order to consider typical specificities of Italian farms according to their localization. Our results show the legume-supported crop rotations reduce the general environmental pressure of agricultural activities and affect a large part of the arable land, againstCommon agricultural policy; Crop rotations; Lost income; Positive mathematical programmingItaly; Agricultural robots; Crops; Losses; Mathematical programming; Rotation; Agricultural activities; Agronomic practices; Common agricultural policy; Environmental objectives; Environmental pressures; Geographical area; Mathematical programming models; Sustainable agricultural; agricultural practice; alternative agriculture; arable land; assessment method; crop production; crop rotation; economic impact; European Union; legume; agricultural worker; arable land; article; crop rotation; human; Italy; legume; Economic and social effectsAllen B., Hart K., Meeting the EU's environmental challenges through the CAP – how do the reforms measure up?, Aspects of Applied Biology - Environmental Management on Farmland, 118, (2013); Alons G., Environmental policy integration in the EU's common agricultural policy: greening or greenwashing?, Journal of European Public policy, 24, 11, pp. 1604-1622, (2017); Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies, The Regional Dimension in Agricultural Economics and Policies, EAAE, Proceedings of the 40th Seminar, Ancona (Italy), June 26–28 1995, (1995); Balezentis T., Chen X., Galnaityte A., Namiotko V., Optimizing crop mix with respect to economic and environmental constraints: an integrated MCDM approach, Sci. Total Environ., 705, 2020, (2020); Balkhausen O., Banse M., Grethe H., Modelling CAP decoupling in the EU: a comparison of selected simulation models and results, J. Agric. Econ., 59, 1, pp. 57-71, (2007); Bertoni D., Aletti G., Ferrandi G.,English 12 10.1016/j.scitotenv.2020.139464https://www.scopus.com/inward/record.uri?eid=2-s2.0-85085203833&doi=10.1016%2fj.scitotenv.2020.139464&partnerID=40&md5=06727650d81705748b6d16bbf06809a6

Exchange Rates and Agricultural Prices in a Developing Economy: The Case of Peru1993 Recent literature on the macroeconomics of agriculture states, as one of its building blocks, that agriculture is a tradable sector. It follows from this assumption that an exchange rate devaluation should improve the level of agricultural prices and output, and reduce imports. Farmers would clearly be better off. These important results, however, are affected by the degree of tradability of agriculture and other sectors. Furthermore, in the short run the effects may be quite sensitive to various price and income elasticities, and to the responsiveness of international trade to market imbalances. To examine this theme the paper develops a three sector open economy model, in which the external links, distributional issues, and the size of the price and income elasticities play a crucial role. A comparative statics analysis is then carried out to examine the impact of an exchange rate devaluation. Finally, some of the implications of the model are tested econometrically. © 1993, Taylor & Francis Group, LLC. AllPeru; agricultural policy; agricultural price; agricultural prices; comparative statics; devaluation; developing country; exchange rate; exchange rate devaluation; modelling approach; open economy model; price effect; trade levelAlvarez E., Politico. Economica y Agricultura en el Peru, (1983); Cardoso E., Food supply and inflation, Journal of Development Economics, 8, pp. 269-284, (1981); Dancourt O., Politicas agrarias y reactivacion economica, Priorizacion y Desarrollo del Sector Agrario, (1986); Garcia J., The impact of trade and macroeconomic policies on the performance of agriculture in Latin America, Agriculture and Governments in an Interdependent World (Proceedings of the 20th International Conference of Agricultural Economists), (1989); Hopkins R., Politicas Economicas y Desarrollo Agropecuario: La Experiencia Peruana Reciente, (1988); Hopkins R., Agriculture, Exchange Rates and Macroeconomic Policy in a Developing Economy: the case of Peru, (1992); Krueger A., Schiff M., Valdes A., The Political Economy of Agricultural Pricing Policy. Volume 1. Latin America, (1991); Lord M., Imperfect Competition and International Commodity Trade, Theory, Dynamics and Policy Modelling, (1991); Shuh E., The exchange rate and US agriculture,English 0 10.1080/13600819308424062https://www.scopus.com/inward/record.uri?eid=2-s2.0-0027743230&doi=10.1080%2f13600819308424062&partnerID=40&md5=bf7fe7cf472eb7367d7e8124feecc549

Effects of income distribution in non-agriculture on agricultural prices and income: the Turkish case1987 Price endogenous sector models have long been used for agricultural policy analysis. Some earlier works have shown that the performance of agriculture is strongly influenced by the overall national income level. This article demonstrates that the distribution of income is as important as the level of income in this regard. A small-scale mathematical programming model is applied to Turkish agriculture for quantifying the effects of current urban wage policies upon farm prices and incomes. The model uses the surplus maximisation approach. -AuthorTurkey; Aves; Meleagris gallopavo; agricultural policy; income distribution; surplus maximisation; urban wage policiesEnglish 1 10.1093/erae/14.4.413https://www.scopus.com/inward/record.uri?eid=2-s2.0-0023557381&doi=10.1093%2ferae%2f14.4.413&partnerID=40&md5=839c3a7fbe1767ab868dc9da13fccdd3

CAP MTR versus environmentally targeted agricultural policy in marginal arable areas: Impact analysis combining simulation and survey data2006 On June 2003 the final version of the Common Agricultural Policy Mid-Term Review (CAP MTR) was published. The driving forces of this policy change include inter alia the compliance with World Trade Organization (WTO) negotiations' requirements, improvement of social support for agricultural policy, adjustment to budget constraints and adaptation of agricultural practices to environmental requirements. This article reviews how this policy performs in marginal areas regarding one of those objectives: the provision of environmental outputs related to agricultural activity. As an alternative to this reform, a policy based on agri-environmental measures designed to maximize environmental outputs, is proposed. Both options are evaluated from a cost-effectiveness point of view. Data from a farm survey and a positive mathematical programming model for a cereal steppes agro-system in Spain are combined in order to simulate the effects of this reform and our alternative instrument on several environmental indicators. RAgri-environmental schemes; Common agricultural policy; Farm surveys; Marginal areas, Spanish cereal steppes; Mid-term review; Policy instruments evaluation; Positive mathematical programmingagricultural management; agricultural policy; arable farming; arable land; environmental factor; mathematical theory; World Trade OrganizationAlonso J.C., Alonso J.A., Parámetros Demográficos, Selección de Hábitat Y Distribución de la Avutarda (Otis Tarda) en Tres Regiones Españolas, (1990); Antle J.M., Capalbo S.M., Mooney S., Elliot E.T., Paustina K.H., Spatial heterogeneity, contract design and the efficiency of carbon sequestration policies for agriculture, J. Environ. Econ. Manag., 46, 2, pp. 231-250, (2003); Atance I., Evaluación de Instrumentos de Intervención Sobre Sistemas Agrícolas Generadores de Externalidades Positivas: Aplicación a Tierra de Campos (Valladolid), (2001); Beedell J.D.C., Rehman T., Explaining farmers' conservation behaviour. Why do farmers behave the way they do?, J. Environ. Manage., 57, pp. 165-176, (1999); Threatened Birds of the World, (2000); Buysse J., Ludwig L., Van Huylenbroeck G., Van Meensel J., Quota in Agricultural Positive Mathematical Programming Models, (2005); Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds, Official Journal of the European Union, (1979); Council Regulation English 14 10.1111/j.1574-0864.2006.00127.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-33646050012&doi=10.1111%2fj.1574-0864.2006.00127.x&partnerID=40&md5=2a38213353ee4d462bc4e711fae7382f

Assessing the prediction capacity of an agricultural supply positive mathematical programming model2011 In this paper, the calibration and prediction capacity of a supply response positive mathematical programming model (PMP) for the Alentejo region are evaluated. The model is calibrated with prices and agricultural subsidies of the base year (2000), using the specification rules of the cost function standard, Paris standard, average cost and exogenous elasticities. Then, the model is utilised for prediction of crop and livestock supply with prices and subsidies of 2004. Model results for 2000 and 2004 agricultural price and subsidies are compared, with available data, regarding optimal combination of activities to test model's capacity to reproduce Alentejo agricultural sector behaviour in response to the changes in prices and agricultural policy. Results showed that the PMP model reproduces exactly the observed activity levels on the base year, whatever the rule used to specify the cost function, and that PMP is an efficient instrument to predict agricultural supply, mainly using the exogenous elasticities spAgricultural sector; Alentejo; PMP; Positive mathematical programmingArfini F., Donati M., Grossi L., Paris Q., Revenue and cost function in PMP: A methodological integration for a territorial analysis of CAP, Modelling Agricultural and Rural Development Policies,Proceedings of the 107th Seminar, pp. 305-321, (2008); Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies, The Regional Dimension in Agricultural Economics and Policies, EAAE, Proceedings of the 40th Seminar, pp. 17-35, (1995); Barkaoui A., Butault J., Positive mathematical programming and cereals and oilseeds supply with EU under Agenda 2000, Paper Presented at the 9th European Congress of Agricultural Economists, (1999); Barkaoui A., Butault J., Rousselle J., Positive mathematical programming and agricultural supply within EU under Agenda 2000, Agricultural Sector Modelling and Policy Information System, Proceedings of the 65th EAAE Seminar, (2001); Bauer S., Kasnakoglu H., Non linear programming models for sector policy analysis, Economic Modelling, 7, pp. English 1 10.1504/IJSSOC.2011.039922https://www.scopus.com/inward/record.uri?eid=2-s2.0-82055200285&doi=10.1504%2fIJSSOC.2011.039922&partnerID=40&md5=38f9e9face18d6e14e44bc50d7932477

The impacts of water pricing and non-pricing policies on sustainable water resources management: A case of Ghorveh plain at Kurdistan province, Iran2019 As with other regions of Iran, due to excessive extraction of groundwater for intense agricultural activity, Ghorveh plain, a water-scarce irrigation district in the west of Iran, has faced a serious water crisis during the last decade. The present study investigates the impacts of two scenario policies, namely, non-price policy (as a supply-oriented policy) and water pricing policies (as a demand-oriented policy) on agricultural sector of Ghorveh Plain, using positive mathematical programming (PMP). The model was calibrated by using farm-level data for the crop years in 2016–2017. Our findings indicate that applying water supply constraint policy will change the land use and cropping pattern to the crops with higher water productivity. The increase of water resource constraints can lead to the increase of water economic return which indicates a rising value of water resources shortage, warning the producers of the agriculture sector to allocate water to the crops with higher economic value under the water reAgricultural policy; Groundwater; Positive mathematical programming; PricingCrops; Economics; Groundwater; Irrigation; Land use; Landforms; Mathematical programming; Water conservation; Water management; Water supply; Water supply systems; Agricultural activities; Agricultural policies; Agriculture sectors; Economic instruments; Irrigation districts; Positive mathematical programming; Sustainable water resources; Water pricing policies; CostsMadani K., Agha-Kouchak A., Mirchi A., Iran’s socio-economic drought: Challenges of a water bankrupt nation, Iran Stud, 49, pp. 997-1016, (2016); Zobeidi T., Yazdanpanah M., Forouzani M., Khosravipour B., Climate change discourse among Iranian farmers, Clim. Chang., 138, pp. 521-535, (2016); Boazar M., Yazdanpanah M., Abdeshahi A., Response to water crisis: How do Iranian farmers think about and intent in relation to switching from rice to less water dependent crops?, J. Hydrol., 570, pp. 523-530, (2019); Abbasi F., Heydari N., Sohrab F., Water use efficiency in Iran Islamic Republic: Status, challenges and opportunities, AARINENA Water Use Efficiency Network, Proceedings of the Expert Consultation Meeting, pp. 58-70, (2006); Madani K., Water management in Iran: What is causing the looming crisis?, Environ. Stud. Sci., 4, pp. 315-328, (2014); Nazari B., Liaghat A.M., Akbari M.R., Keshavarz M., Irrigation water management in Iran: Implications for water use efficiency improvement, Agric. Water Manag., 208, pp.English 9 10.3390/en12142667https://www.scopus.com/inward/record.uri?eid=2-s2.0-85068735864&doi=10.3390%2fen12142667&partnerID=40&md5=a9477f9fbcddb6a2617ca012bfb5a3da

The impact of pricing policies on irrigation water for agro-food farms in Ecuador2017 The institutional reform of the State established in Ecuador during the last decade has aimed at regaining control of specific sectors such as the consumptive use of water. Since 2014, regulation, consumption, and use of water, especially in agriculture, have been analyzed through policies and fiscal instruments. This research presents itself in the context of the simulation of scenarios using positive mathematical programming, to analyze the economic impact of pricing policies on agro-food farms. Policies of fixed costs, water blocks, and volumetric prices are evaluated. The results show that the existing fixed costs do not reduce water consumption. In contrast, the scenarios of water blocks and volumetric prices impact on the behavior of farmers. The tendency of water consumption to the application of volumetric prices demonstrates that banana farms have a greater tolerance to the increase of water costs. On the other hand, the response to an increase in cost in the case of cacao, sugar cane, and rice depenAgricultural policy; Economic impact; Irrigated agriculture; PMP; Water consumptionEcuador; Saccharum; Theobroma cacao; agricultural policy; economic impact; evergreen tree; farm; fiscal policy; herb; institutional reform; irrigation; numerical method; policy analysis; pricing policy; rice; scenario analysis; sugar cane; water economics; water useLewandowski C.M., FAO Statistical Yearbook 2013 World Food and Agriculture, 1, (2015); Sumpsi J.M., La economía y política del agua en la agricultura Mediterránea, Méditerraneo Económico, 2, pp. 196-198, (2002); Frija A., Wossink A., Buysse J., Speelman S., Van Huylenbroeck G., Irrigation pricing policies and its impact on agricultural inputs demand in Tunisia: A DEA-based methodology, J. Environ. Manag., 92, pp. 2109-2118, (2011); Hernandez-Mora N., Del Moral L., Developing markets for water reallocation: Revisiting the experience of Spanish water mercantilización, Geoforum, 62, pp. 143-155, (2015); Dono G., Giraldo L., Severini S., Pricing of irrigation water under alternative charging methods: Possible shortcomings of a volumetric approach, Agric. Water Manag., 97, pp. 1795-1805, (2010); Vasquez W.F., An economic valuation of water connections under different approaches of service governance, Water Resour. Econ., 2-3, pp. 17-29, (2013); Parish E.S., Kodra E., Steinhaeuser K., Ganguly A.R., Estimating futurEnglish 11 10.3390/su9091515https://www.scopus.com/inward/record.uri?eid=2-s2.0-85028328529&doi=10.3390%2fsu9091515&partnerID=40&md5=5010255d39d84190dd108e2fa0c9028d

Development of an integrated methodology for the management and assessment of the impact of agricultural policies at a territorial level2011 In recent years, European agriculture has been subject to increased pressure due to both radical disman-tling of a long-standing support regime, and to the new EU environmental policies. In order to analyse the impact of these changes at a regional level, an integrated methodology, based on Positive Mathematical Programming (PMP) techniques, and a Geographic Information System (GIS), is developed. As a case study, the methodology analyses the impact of the CAP, together with water and nitrogen policies, on the agricultural system of the Lombardy irrigated lowland (Northern Italy). Results show that the introduction of the single payment makes farmers' more influenced by market trends. Environmental constraints seem to have a larger impact than changes in prices: irrigation constraints stimulate the land allocation to extensive crops, while nitrogen constraints are very sensitive to the number of livestock. The case study illustrates that the methodology proposed can provide a set of scenarios that closely accArfini F., Donati M., Paris Q., A National PMP Model for Policy Evaluation in Agriculture Using Micro Data and Administrative Information, (2003); Arfini F., Donati M., Zuppiroli M., Agrisp: A regional model for the assesment of the effects of agricultural policies changes in Italy, The EU Agricultural Policy Reform and WTO Negotiations, pp. 81-128, (2005); Ballas D., Clarke G.P., Wiemers E., Spatial microsimulation for rural policy analysis in Ireland: The implications of CAP reforms for the national spatial strategy, Journal of Rural Studies, 22, pp. 367-378, (2006); Barkaoui A., Butault J.P., Cereals and oilseeds supply within the EU, under AGENDA 2000: A positive mathematical programming application, Agricultural Economics Research, 1, 2, pp. 1-12, (2000); Barkaoui A., Butault J.P., Rousselle J.M., Mathematical programming and oilseeds supply within EU under Agenda 2000, Proceedings of Eurotools Seminar, (1999); Bartolini F., Bazzani G.M., Gallerani V., Raggi M., Viaggi D., The impact of water and agriculEnglish 0 10.4018/978-1-60960-621-3.ch023https://www.scopus.com/inward/record.uri?eid=2-s2.0-84901564326&doi=10.4018%2f978-1-60960-621-3.ch023&partnerID=40&md5=68a8437cb08446f6ebbebd1a6ecc0bb2

Do support programs developed by article 68 contribute to the agricultural activity sustainability? The case of rain-fed agriculture in Castilla y león (Spain); [Contribuyen los programas de apoyo desarrollados en el artículo 68 a la sostenibilidad de la actividad agraria? El caso de la agricultura de secano de castilla y león]2011 The CAP Health Check introduces a set of support measures to assist vulnerable agricultural sectors, with the aim of minimizing the effects of the implementation of total decoupling payments in less competitiveness sectors. This paper analyzes the impact of a support program for rain-fed agriculture, through the National Plan for Encouragement of Crops Rotations. The case study is focused on Castilla y León (Spain) rain-fed agriculture. The simulation results based on Positive Mathematical Programming technique for each farming district analyzed, reveal the influence of the traditional crops rotations in the analyzed areas to adhere to the National Plan for Encouragement of Crops Rotations. The analysis of the results allow us to conclude that there is need for simplification of the mechanisms designed to carry out this program, bearing in mind that the support efficiency in many cases is limited.Castilla y león; Common agricultural policy; Positive mathematical programming; Rain-fed agricultureAcs S., Hanley N., Dallimer M., Gaston K.J., Robertson P., Wilson P., Armsworth P.R., The effects of decoupling on marginal agricultural systems: Implications for farm incomes, land use and upland ecology, Land Use Policy, 27, pp. 550-563, (2010); Arfini F., Donati M., Zuppiroli M., AGRISP: Un modelo di simulazione per valutare gli effetti per l'Italia di modifiche delle politiche agricole, La Reforma Delle Politiche Agricole Dell'UE Ed Il Negoziato WTO, pp. 81-128, (2005); Atance I., Barreiro J., CAP MTR versus environmentally targeted agricultural policy in marginal arable areas: Impact analysis combining simulation and survey data, Agricultural Economics, 34, 3, pp. 303-313, (2006); Balkhausen O., Effects of Decoupling Direct Payments On Agricultural Production and Land Use In Individual Member States of the European Union, (2007); Beard N., Swinbank A., Decoupled Payments to Facilitate CAP Reform, Food Policy, 26, 2, pp. 121-145, (2001); Breen J.P., Hennessy T.C., Thorne F.S., The effect of decoupling on English 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84862254903&partnerID=40&md5=905f8f77a634deaf5f1336ca6ec9f20e

The impact of subsidy policies on controlling nitrate pollution at farm land in Zabol county Sistan province, Iran2014 Since, various agricultural policies cannot be studied in vitro, the potential impact of policies before, during or after the policy implementation, must be analyzed using mathematical programming models (MP). In this regard, the consequences of the increase in the price of fertilizers and policies affecting that at farmland in Iran, Sistan province, Zabol County Using the Positive Mathematical Programming Model (PMP) were studied. Data were collected through questionnaires. Environmental indicators were also calculated and the environmental impacts of the removal of fertilizer subsidies on agricultural subsectors within several scenarios were analyzed. The results show that if with the increase in prices of fertilizers, direct payment policy will be also applied, further reduce in the use of chemical fertilizers Can be held. Based on the results of these study the farmers in the area, According to income level and the size of their farm Exhibited different responses to policies. By removing subsidies and incEnvironmental indicators; Fertilizer; Nitrate pollution; Policies; SubsidiesAllanson P., On the Characterisation and Measurement of the edistributive Effect of Agricultural Policy, Journal of Agricultural Economics, 59, 1, (2008); Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies, The Regional Dimension in Agricultural Economics and Policies, EAAE, Proceedings of the 40Th Seminar, June 26–28, pp. 17-35, (1995); Barkaoui A., Butault J.P., Cereals and oilseeds supply within The EU, under AGENDA 2000:A Positive Mathematical Programming application, Agricultural Economics Review, 2, 1, pp. 7-17, (2000); Bauer S., Kasnakoglu H., Non-linear programming models for sector and policy analysis Experiences with the Turkish agricultural sector model, Economic Modelling, pp. 275-329, (1990); Baybordi M., Optimizing the production and consumption of fertilizer in order to sustainable agriculture. Iran, Publication of Agricultural Education, (2000); Buysse J., Van Huylenbroeck G., Lauwers L., Normative, positive and econometric mathematicaEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85063827811&partnerID=40&md5=36c4a7e45882305d873b61d281818dbd

A PMP model for the impact assessment of the Common Agricultural Policy reform 2014-2020 on the Italian tomato sector2014 The recent reform of the Common Agricultural Policy (CAP) establishes a new payment model mainly divided into a basic component and a greening component. This paper focuses on the effect of the convergence of direct payments and the three greening requirements: crop diversification, maintenance of permanent grassland and establishment of the ecological focus areas. The aim is to evaluate the effect of different proposals for the CAP Post-2013 on Italian farms, particularly on the processing tomato sector. Positive Mathematical Programming (PMP) is used to simulate different hypotheses of convergence and greening as proposed by the European Commission, the European Parliament and the Council of the EU. Commission proposals are shown to have different impacts compared to the other two. Commission proposals would significantly influence the regional production plan, leading to big reductions in cereal production and farm income. Parliament and Council two proposals would have lower impact on arable crop dynamicsCap reform; Farmer behaviour; Greening; Positive mathematical programming; Processing tomatoArfini F., Donati M., Organic production and the capacity to respond to market signals and policies: An empirical analysis of a sample of FADN farms, Agroecology and Sustainable Food Systems, 37, 2, pp. 149-171, (2013); Blanco M., Cortignani R., Severini S., Evaluating changes in cropping patterns due to the 2003 CAP reform. An ex-post analysis of different PMP approaches considering new activities, 107th EAAE Seminar Modelling of Agricultural and Rural Development Policies, (2008); Cardillo C., Cimino O., Henke R., Vanni F., Delivering public goods in agriculture: The cost of green payments for Italian farms, 126th EAAE Seminar "new Challenges for EU Agricultural Sector and Rural Areas. Which Role for Public Policy?", (2012); Amendments on Proposal for A Regulation of the European Parliament and of the Council Establishing Rules for Direct Payments to Farmers under Support Schemes Within the Framework of the Common Agricultural Policy (CAP Reform) - Presidency Consolidated Draft Regulation (7183/13), (2013);English 27 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84904281562&partnerID=40&md5=7d73c0f7c32a48215afc2b7b435ecf55

Farm to Fork strategy and restrictions on the use of chemical inputs: Impacts on the various types of farming and territories of Italy2022 This study evaluates the impacts of reduction in chemical inputs use, as defined to the Farm to Fork strategy, on the Italian agricultural sector based on current production practices and technologies, as well as market and political framework. The impacts are evaluated in terms of some economic, environmental and social indicators, and are shown and discussed both geographic area and types of farming. The analysis was conducted on all Farm Accountancy Data Network (FADN) sample of Italian farms in various years, about 40,000 farms, by using the AGRITALIM model. The main results show an improvement in environmental sustainability of agricultural production in terms of lower use of chemical. Negative socio-economic and productive impacts are observed overall in the national territory, but some areas are more affected. The reduction of income could especially affect some types of farming and smaller farms. In conclusion, the Farm to Fork strategy could be a fundamental impetus to review some failings and weakneChemical inputs; Common agricultural policy; Farm to fork strategy; Mathematical programming model; SustainabilityAgriculture; Farmers; Farms; Household Articles; Humans; Italy; Italy; Agriculture; Mathematical programming; % reductions; Agricultural productions; Agricultural sector; Chemical inputs; Common agricultural policy; Current production; Farm to fork strategy; Mathematical programming models; On currents; On-currents; agricultural practice; Common Agricultural Policy; food supply; numerical model; strategic approach; sustainability; agricultural land; agricultural worker; agriculture; household; human; Italy; Sustainable developmentAlexander P., Reddy A., Brown C., Henry R.C., Rounsevell M.D.A., Transforming agricultural land use through marginal gains in the food system, Glob. Environ. Chang., 57, 2019, (2019); Angenendt E., Poganietz W.R., Bos U., Wagner S., Schippl J., Modelling and tools supporting the transition to a bioeconomy, Bioeconomy, (2018); Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies, The Regional Dimension in Agricultural Economics and Policies, EAAE, Proceedings of the 40th Seminar, Ancona (Italy), June 26–28 1995, (1995); Balezentis T., Chen X., Galnaityte A., Namiotko V., Optimizing crop mix with respect to economic and environmental constraints: an integrated MCDM approach, Sci. Total Environ., 705, 2020, (2020); Barreiro-Hurle J., Bogonos M., Himics M., Hristov J., Sahoo A., Salputra G., Weiss F., Baldoni E., Elleby C., Perez-Dominguez I., Modelling environmental and climate ambition in the agricultural sector with the CAPRI model, Technical report by tEnglish 11 10.1016/j.scitotenv.2021.152259https://www.scopus.com/inward/record.uri?eid=2-s2.0-85121110348&doi=10.1016%2fj.scitotenv.2021.152259&partnerID=40&md5=8949f84deba3d26e5b17e3eb496c6c91

Calibrating disaggregate economic models of agricultural production and water management2012 This paper describes calibration methods for models of agricultural production and water use in which economic variables can directly interact with hydrologic network models or other biophysical system models. We also describe and demonstrate the use of systematic calibration checks at different stages for efficient debugging of models. The central model is the California Statewide Agricultural Production Model (SWAP), a Positive Mathematical Programming (PMP) model of California irrigated agriculture. We outline the six step calibration procedure and demonstrate the model with an empirical policy analysis. Two new techniques are included compared with most previous PMP-based models: exponential PMP cost functions and Constant Elasticity of Substitution (CES) regional production functions. We then demonstrate the use of this type of disaggregated production model for policy analysis by evaluating potential water transfers under drought conditions. The analysis links regional production functions with a water Agricultural production; Calibration; California; Drought analysis; Economic impacts; Hydro-economic models; Positive Mathematical Programming; Water marketsCalifornia; United States; Calibration; Drought; Economics; Elasticity; Mathematical programming; Production engineering; Water management; Water supply; Agricultural productions; California; Drought analysis; Economic impacts; Water market; agricultural production; biophysics; calibration; economic impact; irrigation system; model validation; numerical model; policy analysis; water management; water supply; water use; AgricultureBeattie B.R., Taylor C.R., The Economics of Production, (1985); Blocken B., Gualtieri C., Ten iterative steps for model development and evaluation applied to Computational Fluid Dynamics for Environmental Fluid Mechanics, Environmental Modelling and Software, 33, 0, pp. 1-22, (2012); Booker J.F., Howitt R.E., Michelsen A.M., Young R.A., Economics and the modeling of water resources and policies, Natural Resource Modeling Journal, 25, 1, (2012); Braat L.C., vanLierop W.F.J., Integrated economic-ecological modeling, Integrated Economic Ecological Modeling, (1987); Buysse J., Huylenbroeck G.V., Lauwers L., Normative, positive and econometric mathematical programming as tools for incorporation of multifunctionality in agricultural policy modeling, Agriculture Ecosystems and Environment, 120, pp. 70-81, (2007); Cai X., Implementation of holistic water resources-economic optimization models for river basin management - reflective experiences, Environmental Modeling and Software, 23, pp. 2-18, (2008); Draper A.J., JEnglish 102 10.1016/j.envsoft.2012.06.013https://www.scopus.com/inward/record.uri?eid=2-s2.0-84864036950&doi=10.1016%2fj.envsoft.2012.06.013&partnerID=40&md5=50b36aa5578516d8a118b8ef24bffc75

Co-effects of climate policy and agricultural policy on regional agricultural viability in Finland2006 The agricultural sector has potentially a significant role in reducing greenhouse gases (GHGs). Besides providing public goods, GHG reduction offers farmers new alternatives for income generation. This is especially interesting in marginal agricultural areas, e.g., in less-favoured areas (LFA) of the European Union (EU), where significant GHG reduction potential coincides with low productivity in the production of agricultural commodities. In this study, the effects of peatland cultivation restrictions were evaluated, where the objective was to decrease GHG fluxes deriving from agricultural production. The regional role of peatlands in GHG reduction and agricultural production is also evaluated. Ceasing the agricultural use of peatlands altogether could decrease Finnish agricultural sector carbon effluents by up to 10% according to a dynamic regional sector model of the Finnish agriculture (DREMFIA). Accompanying decreases in national and even in regional agricultural incomes do not appear drastic, but locallAdaptation; Agricultural policy; Climate change; Less-favoured areas; PeatlandEurasia; Europe; Finland; Northern Europe; Scandinavia; adaptation; agricultural policy; peatlandAdams R.M., Adams D.M., Callaway J.M., Chang C., McCarl B.A., Sequestering carbon on agricultural land: Social cost and impacts on timber markets, Contemp. Policy Issues, 11, pp. 76-87, (1993); Ala-Mantila O., Lehtonen H., Aakkula J., Knaapinen P., Laurila I.P., Niemi J., The Effects of Agenda 2000 on Finnish Agriculture, pp. 7-93, (2000); Armington P., A theory of demand for products distinguished by place of production, IMF Staff Papers 16, pp. 159-178, (1969); Backman S., Vermeulen S., Taavitsainen V.-M., Long-term fertilizer field trials: Comparison of three mathematical response models, Agric. Sci. Finl., 6, pp. 151-160, (1997); Callaway J.M., McCarl B.A., The economic consequences of substituting carbon payments for crop subsidies in US, Agric. Environ. Resour. Econ., 7, pp. 15-43, (1996); CAP Reform - Presidency Compromise (in Agreement with the Commission), (2003); Cox T.L., Chavas J.-P., An interregional analysis of price discrimination and domestic policy reform in the US. Dairy sector, Am. J. AgricEnglish 3 10.1016/j.agsy.2005.07.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-33644498901&doi=10.1016%2fj.agsy.2005.07.005&partnerID=40&md5=1e36e147d8add556972ac06b4c354aec

Combining dynamic economic analysis and environmental impact modelling: Addressing uncertainty and complexity of agricultural development2007 In this study, the impacts of different agricultural policies on agricultural production and nutrient leaching from agricultural land are evaluated using the economic DREMFIA agricultural sector model and the field-scale nutrient transport model ICECREAM. DREMFIA simulates competitive markets of agricultural products and includes an evolutionary scheme of technology diffusion which explicitly considers farm investments, evolving farm size structure and technological change. The technology diffusion model allows self-enforcing patterns of technical change driven by the spread of information and farmers' knowledge related to different technological alternatives. Hence, the long-term changes in agriculture due to policy changes may be essentially larger than those predicted by traditional static equilibrium models. Larger potential for changes in production provides a larger perspective for evaluation of environmental impacts. The modelled variables in ICECREAM are nitrogen and phosphorus losses in surface run-oAgricultural policy; Economic modelling; Nutrient leaching modelling; Technical changeAgriculture; E I S; Leaching; Mathematical Models; Surface Water; Agricultural engineering; Economic and social effects; Leaching; Mathematical models; Surface waters; agricultural development; agricultural policy; agricultural production; catchment; complexity; economic analysis; environmental impact; environmental modeling; nutrient loss; uncertainty analysis; Agricultural policy; Economic modeling; Nutrient leaching modeling; Technical change; Environmental impactArmington P., A theory of demand for products distinguished by place of production, IMF Staff Papers, 16, pp. 159-178, (1969); Barlund I., Tattari S., Ranking of parameters on the basis of their contribution to model uncertainty, Ecol. Modell., 142, pp. 11-23, (2001); CEC (Commission of the European Communities), Reform of the Common Agricultural Policy (CAP); Cox T.L., Chavas J.-P., An interregional analysis of price discrimination and domestic policy reform in the US dairy sector, Am. J. Agric. Econ., 83, 1, pp. 89-106, (2001); Lehtonen H., Impacts of de-coupling agricultural support on dairy investments and milk production volume in Finland, Acta Agric. Scand. C: Food Econ., 1, 1, pp. 46-62, (2004); Rekolainen S., Salt C.A., Barlund I., Tattari S., Culligan-Dunsmore M., Impacts of the management of radioactively contaminated land on soil and phosphorus losses in Finland and Scotland, Water Air Soil Pollut., 139, pp. 115-136, (2002); Shou J.S., Skop E., Jensen J.D., Integrated agri-environmental modelling: English 20 10.1016/j.envsoft.2005.12.028https://www.scopus.com/inward/record.uri?eid=2-s2.0-33845685283&doi=10.1016%2fj.envsoft.2005.12.028&partnerID=40&md5=016f5ab181e9db49ea9fb6b4feaef6a2

Alternative agricultural policy scenarios, sector modelling and indicators: A sustainability assessment2005 In this article, we assess ecological, economic and social sustainability impacts of four alternative agricultural policy scenarios relevant to the European perspective. The analysed scenarios are: Prolonged Agenda 2000, On-going CAP reform, Integrated rural and environmental policy, and Liberalized Agricultural Trade. An economic agricultural sector model of Finnish agriculture is used in the evaluation of policy impacts up to 2020. Selected indicators representing the three dimensions of sustainability are calculated on the basis of the production variables of the model in each scenario. It is assumed that economic rationality, represented by the sector model, is a driving force directing agricultural production and land use, which, in turn, have a number of ecological, economic and social consequences. Our results show that a partial de-coupling of agricultural support from production and moderate reductions of commodity prices are likely to yield environmental benefits. In addition, there is a clear tradeAgri-environmental indicators; Economic analysis; Investments; Policy dialogue; Policy scenarios; Production; Technical changeEurasia; Europe; agricultural policy; modeling; policy analysis; sustainabilityArmington P.S., A Theory of Demand for Products Distinguished by the Place of Production, International Monetary Fund Staff Papers, 16, 1, pp. 159-178, (1969); Bauer S., Historical review, experiences and perspectives in sector modelling, Proceedings of the 16th Symposium of the European Association of Agricultural Economists, pp. 3-22, (1988); A framework for indicators for the economic and social dimensions of sustainable agriculture and rural development, (2001); Environment 2010: Our Future, Our Choice. The Sixth Environment Action Programme of the European Community, (2001); Cooper J., Johansson R., Peters M., Some Domestic Environmental Effects of U.S. Agricultural Adjustments under Liberalized Trade; a Preliminary Analysis, (2003); CAP Reform-Presidency compromise in agreement with the commission, (2003); Douglass G., The meanings of agricultural sustainability, Agricultural Sustainability in a Changing World, pp. 3-30, (1984); (2003); (2003); Environment in the European Union at the Turn of the CenturEnglish 18 10.1300/J064v26n04_06https://www.scopus.com/inward/record.uri?eid=2-s2.0-27844547218&doi=10.1300%2fJ064v26n04_06&partnerID=40&md5=f02ba5aa62fb1ee92dd4fdc0c84a3572

On diversity effects of alternative agricultural policy reforms in Finland: An agricultural sector modelling approach2004 The European Union has decided to reform its agricultural policy and decouple Common Agricultural Policy support partially from production. The aim of this study is to predict the diversity effects of agricultural policy reforms in which direct aid payments are disconnected from production, and compare the outcomes with the effects of a policy in which Common Agricultural Policy support is coupled to production. The study employs a dynamic regional sector model of Finnish agriculture. The sector model predicts regional agricultural land use, numbers of livestock, stocking densities, pesticide application areas, and nutrient balances. Diversity of agricultural land use is measured by Shannon's diversity index. The results indicate that if agricultural support is independent from production, the amount of fallow land will increase considerably in the future. This will decrease the diversity of agricultural land use at landscape level, but may not be harmful at species level since green fallow has some positive Agricultural policy reform; Agricultural sector model; Biodiversity; Land use; Landscape diversity; Nutrient balances; Pesticides; Production intensityAnimalia; Aves; BovinaeAla-Mantila O., Lehtonen H., Aakkula J., Knaapinen P., Laurila I.P., Niemi J., Agenda 2000:n vaikutus Suomen maatalouteen, Maatalouden Taloudellinen Tutkimuslaitos. Tutkimuksia 244, (2000); Altieri M.A., The ecological role of biodiversity in agroecosystems, Agriculture, Ecosystems and Environment, 74, pp. 19-31, (1999); Collins W.W., Hawtin G.C., Conserving and using crop plant biodiversity in agroecosystems, Biodiversity in Agroecosystems, pp. 267-282, (1999); CAP Reform - Presidency Compromise (in Agreement with the Commission), (2003); Cooper J., Johansson R., Peters M., Some domestic environmental effects of U.S. agricultural adjustments under liberalized trade. A preliminary analysis, International Conference "Agricultural Policy Reform and the WTO: Where Are We Heading?", (2003); Corbet S.A., Insects, plants and succession: Advantages of long-term set-aside, Agriculture, Ecosystems and Environment, 53, pp. 201-217, (1995); Critchley C.N.R., Fowbert J.A., Development of vegetation on set-aside land for English 10 10.2137/1239099042643125https://www.scopus.com/inward/record.uri?eid=2-s2.0-9644253018&doi=10.2137%2f1239099042643125&partnerID=40&md5=43c4b7fed97c29177b1a89c2698a578b

Effects of reducing EU agricultural support payments on production and farm income in Finland2018 The budget for the Common Agricultural Policy (CAP) of the EU, and thus EU agricultural support payments, may be reduced from 2021. In this study we analyse the effects this may have in Finland using an economic model of Finnish agriculture accounting for structural changes in the dairy and beef sectors. Reducing the CAP budget by 20% would affect farm incomes by 20–25% in southern Finland while central and northern parts of the country, which are dependent on national payments coupled to dairy and beef production, would be less affected. Our results show that the milk and beef sectors throughout the country are still dependent on support payments coupled to production due to reduced real prices for agricultural products. Current policy schemes for southern Finland include coupled CAP payments but do not allow national payments. Any cuts in the CAP budget have significantly more negative effects in southern Finland compared to other regions. © 2018, MTT Agrifood Research Finland. All rights reserved.Agricultural economics; Agricultural policy; Decoupled payments; Sector modelling; Structural changeBalkhausen O., Banse M., Grethe H., Modelling CAP Decoupling in the EU: A comparison of selected simulation models and results, Journal of Agricultural Economics, 59, pp. 57-71, (2008); Boulanger P., Philippidis G., The EU budget battle: Assessing the trade and welfare impacts of CAP budgetary reform, Food Policy, 51, pp. 119-130, (2015); Dewbre J., Anton J., Thompson W., The transfer efficiency and trade effects of direct payments, American Journal of Agricultural Economics, 83, pp. 1204-1214, (2001); Council Regulation No 1782/2003 on direct support schemes under the common agricultural policy, Official Journal of the European Union L, (2003); Commission Implementing Decision C, (2017); Act concerning the conditions of accession of the Kingdom of Norway, the Republic of Austria, the Republic of Finland and the Kingdom of Sweden and the adjustments to the Treaties on which the European Union is founded, Official Journal of the European Union C, 241, (1994); Council Regulation No 1307/2013 on direct payments English 17 10.23986/afsci.67673https://www.scopus.com/inward/record.uri?eid=2-s2.0-85051277841&doi=10.23986%2fafsci.67673&partnerID=40&md5=ef485140485a2306247e62824556cdae



Impacts of reducing red meat consumption on agricultural production in Finland2013 This paper summarises the simulated effects on Finnish agricultural production and trade of a 20% decrease in Finnish demand for red meat (beef, pork, lamb). According to our results, reduced red meat consumption would be offset by increased consumption of poultry meat, eggs, dairy products and fish, as well as small increases in consumption of fruits and vegetables, peas, nuts, cereal products and sweets. By including the derived demand changes in an agricultural sector model, we show that livestock production in Finland, incentivised by national production-linked payments for milk and bovine animals, would decrease by much less than 20% due to the complex nature of agricultural production and trade. Overall, assuming unchanged consumer preferences and agricultural policy, a 20% reduction in red meat consumption is not likely to lead to a substantial decrease in livestock production or changed land use, or greenhouse gas emissions, from Finnish agriculture.Agricultural economics; Agricultural policy; Agricultural sector modelling; Food demand; Greenhouse gas mitigationAnimalia; Bovinae; Pisum sativumArmington P., A Theory of Demand for Products Distinguished by Place of Production, IMF Staff Papers, 16, pp. 159-178, (1969); Arnoult M.H., Jones P.J., Tranter R.B., Tiffin R., Traill W.B., Tzanopoulos J., Modelling the likely impact of healthy eating guidelines on agricultural production and land use in England and Wales, Land Use Policy, 27, pp. 1046-1055, (2010); Audsley E., Chatterton J., Graves A., Morris J., Murphy-Bokern D., Pearn K., Sandars D., Williams A., Food, Land and Greenhouse Gases. the Effect of Changes In UK Food Consumption On Land Requirements and Greenhouse Gas Emissions, (2010); Cox T.L., Chavas J.-P., An Interregional Analysis of Price Discrimination and Domestic Policy Reform in the U.S. Dairy Sector, American Journal of Agricultural Economics, 83, pp. 89-106, (2001); Darmon N., Ferguson E.L., Briend A., A cost constraint alone has adverse effects on food selection and nutrient density: An analysis of human diets by linear programming, The Journal of Nutrition, 132, pp. 3764-3771, (20English 12 10.23986/afsci.8007https://www.scopus.com/inward/record.uri?eid=2-s2.0-84886935008&doi=10.23986%2fafsci.8007&partnerID=40&md5=20d1f01f913fcae1eece018f9806fb7e

Managing the nitrogen cycle to reduce greenhouse gas emissions from crop production and biofuel expansion2016 Public policies are promoting biofuels as an alternative to fossil fuel consumption in order to mitigate greenhouse gas (GHG) emissions. However, the mitigation benefit can be at least partially compromised by emissions occurring during feedstock production. One of the key sources of GHG emissions from biofuel feedstock production, as well as conventional crops, is soil nitrous oxide (N2O), which is largely driven by nitrogen (N) management. Our objective was to determine how much GHG emissions could be reduced by encouraging alternative N management practices through application of nitrification inhibitors and a cap on N fertilization. We used the US Renewable Fuel Standards (RFS2) as the basis for a case study to evaluate technical and economic drivers influencing the N management mitigation strategies. We estimated soil N2O emissions using the DayCent ecosystem model and applied the US Forest and Agricultural Sector Optimization Model with Greenhouse Gases (FASOMGHG) to project GHG emissions for the agricuAgricultural sector; Biofuel; Biofuel feedstock production; Crop production; DayCent model; FASOMGHG model; Greenhouse gas emissions; Policy analysis; Soil nitrous oxideUnited States; agricultural emission; agricultural management; agricultural modeling; biofuel; crop production; ecosystem modeling; emission control; environmental policy; fertilizer application; greenhouse gas; nitrogen cycle; nitrous oxide; policy analysisFASOMGHG conceptual structure, and specification: documentation, (2005); Adler P.R., Del Grosso S.J., Parton W.J., Life cycle assessment of net greenhouse gas flux for bioenergy cropping systems, Ecol Appl, 17, pp. 675-691, (2007); Adler P.R., Del Grosso S.J., Inman D., Et al., Mitigation opportunities for life cycle greenhouse gas emissions during feedstock production across heterogeneous landscapes, Managing agricultural greenhouse gases: coordinated agricultural research through GRACEnet to address our changing climate, (2012); Akaike H., Petrov B.N., Caski F., Information theory and an extension of the maximum likelihood principle, Second international symposium on information theory, Budapest, Hungary, 2-8 September, 1971, pp. 267-281, (1973); Akiyama H., Yan X., Yagi K., Evaluation of effectiveness of enhanced-efficiency fertilizers as mitigation options for N<sub>2</sub>O and NO emissions from agricultural soils: meta-analysis, Glob Chang Biol, 16, pp. 1837-1846, (2010); Antle J., Ogle S.M., Influence English 14 10.1007/s11027-015-9645-0https://www.scopus.com/inward/record.uri?eid=2-s2.0-84925422753&doi=10.1007%2fs11027-015-9645-0&partnerID=40&md5=08bf12595fba8b3492fa8bc7e27bf1e4

Mitigating greenhouse gases: The importance of land base interactions between forests, agriculture, and residential development in the face of changes in bioenergy and carbon prices2010 The forest sector can contribute to atmospheric greenhouse gas reduction, while also providing other environmental, economic, and social benefits. Policy tools for climate change mitigation include carbon-related payment programs as well as laws and programs to impede the loss of agricultural and forest lands to development. Policy makers will base their expectations of the effectiveness of these strategies to some degree on anticipated land use impacts. We examine a number of scenarios about carbon prices, urban development rates, and potential future land transfers between forestry and agriculture to provide information about the potential effectiveness of policies to address climate change in the U.S. Because large areas of land can move between forestry and agricultural uses, we used the Forest and Agriculture Sector Optimization Model-Greenhouse Gases model to examine responses between sectors as part of GHG policy analysis. The model projects changes in land uses, has full carbon accounting for both forAvoided deforestation; Carbon payments; Intersectoral land transfers; Policy simulationsAgriculture; Archival Papers; Carbon; Chelation; Deforestation; Economic Analysis; Forests; Greenhouse Gases; Land Use; Deforestation; Gas fuel analysis; Global warming; Greenhouse gases; Greenhouses; Land use; Simulators; Timber; Agricultural productions; Agricultural use; Agriculture sectors; Atmospheric greenhouse; Avoided deforestation; Bio-energy; Carbon accounting; Carbon price; Carbon sequestration; Climate change mitigation; Forest land; Forest resources; Forest sectors; Intersectoral land transfers; Land transfer; Land use impact; Land use pattern; Modeling results; Optimization models; Policy analysis; Policy makers; Policy simulations; Policy tools; Residential development; Social benefits; Urban development; AgricultureAdams D.M., Alig R., McCarl B., Callaway M., Winnett S., The Forest and Agricultural Sector Optimization Model (FASOM): model structure and policy applications. Res. Paper PNW-RP-495, (1996); Resource and market projections for forest policy development: twenty-five years of experience with the U.S. RPA Timber Assessment, (2007); Alig R., Adams D., McCarl B., Callaway J.M., Winnett S., Assessing effects of carbon mitigation strategies for global climate change with an intertemporal model of the U.S. forest and agriculture sectors, Environmental and Resource Economics, 9, pp. 259-274, (1997); Alig R., Adams D., McCarl B., Impacts of incorporating land exchanges between forestry and agriculture in sector models, Journal of Agricultural and Applied Economics, 30, 2, pp. 389-401, (1998); Alig R., Plantinga A., Haim D., Todd M., Land-use projections for the 2010 RPA Assessment. Gen, Tech. Rep. PNW-GTR-in press, (2009); Birdsey R., Alig R., Adams D., Mitigation activities in the forest sector to reduce emissions anEnglish 69 10.1016/j.forpol.2009.09.012https://www.scopus.com/inward/record.uri?eid=2-s2.0-70449532107&doi=10.1016%2fj.forpol.2009.09.012&partnerID=40&md5=4d7d5906805ae2d6f39d5fc92c7c959b

The forest and agricultural sector optimization model (FASOM): model structure and policy applications1996 The Forest and Agricultural Sector Optimization Model (FASOM) is a dynamic, nonlinear programming model of the forest and agricultural sectors in the US. The FASOM model initially was developed to evaluate welfare and market impacts of alternative policies for sequestering carbon in trees but also has been applied to a wider range of forest and agricultural sector policy scenarios. The authors describe the model structure and give selected examples of policy applications. A summary of the data sources, input data file format, and the methods used to develop the input data files also are provided.carbon sequestration; FASOM model; forest management; modelling approach; policy analysisEnglish 24 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0030421128&partnerID=40&md5=499773d7117d3c0166da92ff5bae0357

Global Change Impacts on Agricultural Land Use in the German Baltic Sea Catchment Area2011 Global and Climate Change influence agricultural land use and production and, therefore, nutrient emissions into the Baltic Sea. The past development of agricultural land use and nutrient balances in German counties of the German Baltic Sea catchment are discussed. Crop yield estimations for winter wheat are made depending on historical data and on climatic parameters of Climate Change projections. Simulations with the agricultural sector model RAUMIS (Regional Agricultural and Environmental Information System for Germany) are conducted for the year 2020 to estimate the effects of differences in crop yields, as well as effects of the European Common Agricultural Policy and national regulations on agricultural land use. Results show that crop yields will increase on average until 2020, whereas under Climate Change yields increase less strongly with the exception of maize yields. Energy crops will be increasingly cultivated due to the current promotion of renewable energies. Altogether, decreasing nitrogen surpClimate Change Effect; Crop Yield; Farm Accountancy Data Network; Nitrogen Surplus; Nutrient EmissionBundesamt für Kartographie und Geodäsie, Digitales Basislandschaftsmodell (Basis-Dlm), 2003, (2003); Chantreuil F., Hanrahan K., Levert F., The Luxembourg agreement reform of the CAP: An analysis using the AG-MEMOD composite model, 89Th EAAE Seminar: Modelling Agricultural Policies: State of the Art and New Challenges, (2005); Cypris C., Positive Mathematische Programmierung (PMP) Im Agrarsektormodell RAUMIS, (2000); Elofsson K., Cost-effective reductions of stochastic agricultural loads to the Baltic Sea, Ecol Econ, 47, pp. 13-31, (2003); Council Directive 91/676/EEC of 12 December 1991 concerning the Protection of Waters against Pollution Caused by Nitrates from Agricultural Sources, (1991); Directive 2000/60/EG of the European Parliament and of the Council of 23 October 2000 Establishing a Framework for Community Action in the Field of Water Policy, (2000); Council regulation (EC) No 1782/2003 of 29 September 2003 establishing common rules for direct support schemes under the common agricutural policy and English 1 10.1007/978-94-007-0400-8_5https://www.scopus.com/inward/record.uri?eid=2-s2.0-85028223444&doi=10.1007%2f978-94-007-0400-8_5&partnerID=40&md5=7f63272529218340cf4c3a4d6d031ad8

Nitrogen Tax and Set-Aside as Greenhouse Gas Abatement Policies Under Global Change Scenarios: A Case Study for Germany2020 The ambitious climate policy objectives of the COP21 agreement require the design and the implementation of effective and efficient policy instruments. The effectiveness and efficiency of agricultural abatement options depend on regional climate and natural conditions, changes in the global economy, global agricultural markets and regional agricultural production. Thus, the assessment of abatement options requires consideration of the global scale, the market scale and the regional producer scale. We investigate two abatement options discussed controversially in literature. Both have been partially applied to reduce environmental pollution from agriculture: a tax on nitrogen and the obligatory set-aside of agricultural land. Our study provides an assessment of the ecological effectiveness and the economic efficiency of both abatement options under different global scenarios. In our policy analysis we combine three applied policy simulation models to develop an integrated economic model framework. This model fAgriculture; Environmental policies; Global scenarios; Greenhouse gas abatement; Integrated modellingGermany; Agricultural robots; Agriculture; Commerce; Efficiency; Environmental protection; Gas emissions; Greenhouse gases; Nitrogen; Taxation; Agricultural markets; Agricultural productions; Effectiveness and efficiencies; Environmental pollutions; General equilibrium models; Greenhouse gas abatements; Marginal abatement costs; Partial equilibrium model; abatement cost; agricultural market; environmental policy; global change; greenhouse gas; numerical model; policy analysis; policy making; regional climate; set-aside; tax system; Economic analysisAlbiac J., Kahil T., Notivol E., Calvo E., Agriculture and climate change: potential for mitigation in Spain, Sci Total Environ, 592, pp. 495-502, (2017); Alexandratos N., Bruinsma J., World agriculture towards 2030/2050: the 2012 revision, (2012); Allen B., Marechal A., Agriculture GHG emissions: determining the potential contribution to the effort sharing regulation. Report prepared for Transport and Environment, (2017); Beurskens L.W., Hekkenberg M., Vethman P., Renewable Energy Projections (ECN-E—10-069). National Renewable Energy Action Plans of the European Member States, (2011); Blanco M., Adenauer M., Shresta S., Becker A., Methodology to Assess EU Biofuel Policies: The CAPRI Approach, (2013); Britz W., Automated model linkages: the example of CAPRI, Ger J Agric Econ, 8, pp. 363-367, (2008); Britz W., Hertel T.W., Impacts of EU biofuels directives on global markets and EU environmental quality: an integrated PE, global CGE analysis, Agric Ecosyst Environ, 142, pp. 102-109, (2011); Britz W., Witzke P.,English 5 10.1007/s10640-020-00425-0https://www.scopus.com/inward/record.uri?eid=2-s2.0-85085012412&doi=10.1007%2fs10640-020-00425-0&partnerID=40&md5=385d5f2f731ca2f0234d990d0a86bc3b

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Model based impact analysis of policy options aiming at reducing diffuse pollution by agriculture - A case study for the river Ems and a sub-catchment of the Rhine2005 In this paper an integration of the agricultural economic model RAUMIS with the hydrological models GROWA98 and WEKU is presented. The focus lies on an area wide, regionally differentiated, consistent link-up between the indicator "nitrogen balance surplus" and nitrogen charges into surface waters. The model network is used to analyze the status quo situation in the year 1999 for two river catchments in Germany that feature very distinct natural and socio-economic conditions. Regarding agriculture, the study areas include regions with specializations in cash crops, in intensive livestock featuring high nitrogen surplus, and extensive livestock production on permanent grassland. Due to regionally varying hydrological conditions quite different shares of agricultural nitrogen surpluses ranging from 25 to 92% enter surface waters. Furthermore, impacts of alternative nitrogen reduction measures namely a limitation of livestock density and a tax on mineral nitrogen are quantified. Measures of the nitrogen reductioAgri-environmental policy evaluation; Agricultural sector model; Diffuse water pollution; Interdisciplinary model networks; Model-based policy consultingCentral Europe; Ems River; Eurasia; Europe; Germany; Agriculture; Costs; Nitrogen; Public policy; Rivers; Economic models; Hydrological conditions; agricultural runoff; hydrological modeling; livestock farming; nitrogen; policy development; river pollution; PollutionRhein Bestandsaufnahme der Emissionen Prioritärer Stoffe 2000, (2003); Bach M., Frede H.-G., Lang G., Entwicklung der Stickstoff-, Phosphor- Und Kalium-Bilanz der Landwirtschaft in der Bundesrepublik Deutschland, Studie Im Auftrag des Bundesarbeitskreises Düngung (BAD), (1997); Van Beek C.G.E.M., Landbouw en Drinkwatervoorziening, Orientierend Onderzoek Naar de Beinvloeding Can de Grondwaterkwaliteit Door Bemesting en Het Gebruik Van Bestrijdingsmiddelen; Onderzoek 1982-1987, (1987); Behrendt H., Huber P., Kornmilch M., Opitz D., Schmoll O., Scholz G., Uebe R., Nutrient Balances of German River Basins, (2000); Bottcher P., Strebel O., Duynisveld W.H.M., Kinetik und Modellierung gekoppelter Stoffumsetzungen im Grundwasser eines Lockergesteinsaquifer, Geologisches Jahrbuch Reihe C, Band, C 51, pp. 3-40, (1989); Umweltpolitik, Wasserwirtschaft in Deutschland, Teil 1, (2001); Henrichsmeyer W., Et al., Entwicklung Eines Gesamtdeutschen Agrarsektormodells RAUMIS96. Endbericht Zum Kooperationsprojekt, (1996); HowittEnglish 46 10.1016/j.envsoft.2004.01.004https://www.scopus.com/inward/record.uri?eid=2-s2.0-4444333304&doi=10.1016%2fj.envsoft.2004.01.004&partnerID=40&md5=0ab4ca4ec113e425437d87d62da1d4e3

Modelling pesticide risk: A marginal cost-benefit analysis of an environmental buffer-zone programme2010 A newly developed indicator of the pesticide risk for aquatic biocenosis in surface water bodies is applied within an economic sector model, and is used to evaluate alternative designs for an environmental policy programme. For rural districts ('Landkreise') across Germany, different widths of riparian buffer zones adjacent to surface water bodies are evaluated in terms of efficient cost/risk ratios. The indicator is defined as acute risk under worst-case input conditions and is based on combining a sectoral model, a national survey on pesticide use and a toxicological risk assessment model. The nation-wide survey provides data on pesticide use by agricultural crop. On this basis, crop-specific risk indices for aquatic biocenosis are calculated by means of eco-toxic criteria for indicator organisms and aggregated through crop patterns to the rural-district level. GIS is used to calculate the influences of natural site factors (e.g. soil types, land use distance to water bodies, etc.) on pesticide input in surAquatic biocenosis; Buffer-zone programmes; CAP; Cost-impact analysis; Eco-toxicological risk; Ecological impact; Environmental programme; Environmental risk assessment; GIS; Marginal opportunity costs; Pesticide risk; Pesticides use; Sector modellingCentral Europe; Eurasia; Europe; Germany; buffer zone; Common Agricultural Policy; cost-benefit analysis; ecological impact; ecotoxicology; environmental policy; environmental risk; GIS; pesticide; risk assessmentAnbumozhi V., Radhakrishnan J., Yamaji E., Impact of riparian buffer zones on water quality and associated management considerations, Ecological Engineering, 24, 5, pp. 517-523, (2005); Bach M., Ropke B., Frede H.-G., Pesticides in Rivers-Assessment of Source Apportionment in the Context of WFD, (2005); BBA Biologische Bundesanstalt fur Land- und Forstwirtschaft, Zusammenfassung aktueller Forschungsthemen des Instituts für Folgenabschätzung im Pflanzenschutz, (2003); Bertelsmeier M., Gomann H., Kleinhanss W., Kreins P., Manegold D., Offermann F., Auswirkungen der KOM-Vorschläge im Rahmen der Halbzeitbewertung der Agenda 2000, Schriftenreihe der Forschungsgesellschaft für Agrarpolitik und Agrarsoziologie 320, (2002); Bohm E., Hillenbrand T., Liebert J., Kosten-Wirksamkeitsanalyse von nachhaltigen Maßnahmen im Gewässerschutz, (2002); Brown C.D., Hart A., Lewis K.A., Dubus I.G., p-EMA (I): simulating the environmental fate of pesticides for a farm-level risk assessment system, Agronomie, 23, pp. 67-74, (2003); BEnglish 18 10.1016/j.landusepol.2009.08.021https://www.scopus.com/inward/record.uri?eid=2-s2.0-70449715137&doi=10.1016%2fj.landusepol.2009.08.021&partnerID=40&md5=37752038bd9128f2a9247208be7fb1f1

Impact of nitrogen reduction measures on nitrogen surplus, income and production of German agriculture2004 Among the numerous non-point sources of diffuse water pollution with nitrogen, agriculture is counted one of the main sources. The agricultural policies of the Agenda 2000 and a decoupling of direct payments for farmers from their production decisions are exemplarily evaluated as nitrogen reduction measures using the Regional Agricultural and Environmental Information System RAUMIS. The results show that until the target year 2010 the risk of diffuse pollution of water bodies with nitrogen is a regional problem in Germany. These problems are neither mitigated by the policies of Agenda 2000 nor by a decoupling of direct payments from production decisions of farmers. While total nitrogen surplus reduces considerably after a decoupling of direct payments due to decreases of land-use the nitrogen surplus on the remaining cultivated area increases resulting from structural changes. Granting the same amount of direct payments to farmers in both policy alternatives the agricultural sector income would be higher afteAgriculture; Diffuse water pollution; Nitrogen surplus; Policy impact analyses; Sector modelingCentral Europe; Eurasia; Europe; Germany; Cultivation; Land use; Nitrogen; Water pollution; nitrogen; Nitrogen reduction; agricultural production; nitrogen; policy analysis; pollution control; pollution policy; agriculture; article; controlled study; crop production; decision making; denitrification; environmental impact; environmental management; Germany; income; information system; land use; policy; prospective payment; resource allocation; water contamination; water management; water pollution control; Agricultural engineeringBach M., Die potentielle Nitratbelastung des Sickerwassers durch die Landwirtschaft in der Bundesrepublik Deutschland, (1987); Helmer H., (2001); Henrichsmeyer W., Cypris Ch., Lohe W., Meudt M., Sander R., von Sothen F., Isermeyer F., Schefski A., Schleef K.-H., Neander E., Fasterding F., Helmcke B., Neumann M., Nieberg H., Manegold D., Meier T., (1996); Howitt R.E., Positive Mathematical Programming, American Journal of Agricultural Economics, 77, pp. 329-342, (1995); Kunkel R., Wendland F., WEKU - A GIS supported stochastic model of groundwater residence times in upper aquifers for the supraregional groundwater management, Envir. Geol., 30, 1-2, pp. 1-9, (1997); Kunkel R., Wendland F., The GROWA98 model for water balance analysis in large river basins - The river Elbe case study, J. Hydrol., (2002); Weingarten P., Kreins P., Economic aspects of the relationship between agriculture and water protection control, (2002)English 5 10.2166/wst.2004.0168https://www.scopus.com/inward/record.uri?eid=2-s2.0-1642286089&doi=10.2166%2fwst.2004.0168&partnerID=40&md5=56f3b4f7c5902614c0edc84ee42ff3d8

Thünen Baseline 2015-2025: Agri-economic projections for Germany2016 This article presents the Thünen Baseline 2015-2025, a projection of medium-term developments of the agricultural sector in Germany, addressing agricultural trade, prices, production, land use, income and environmental aspects. The Baseline was established using and combining several models of the Thünen Modelling Network. In the Thünen Baseline 2015-2025, a favourable outlook for world agricultural markets, in combination with a weak Euro, contribute to the positive development of many agricultural product prices and farm incomes in Germany. The abolishment of the milk quota and rising milk prices are key factors in the projected increase of milk production to 37 million tons by 2025. However, a sensitivity analysis, based on a scenario which assumes an appreciation of the Euro, highlights the extent to which export-oriented sectors (e.g., the milk sector) depend on macro-economic developments. Germany is the only member state without voluntary coupled support payments in the Baseline. The use of coupled payAgricultural policy; Germany; Impact assessment; Modelling; Modelling NetworkArmington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeier M., Analyse der Wirkungen Unterschiedlicher Systeme von Direkten Transferzahlungen Unter Besonderer Berücksichtigung von Bodenpacht- und Quotenmärkten, (2005); Umsetzung der EU-Agrarreform in Deutschland, (2015); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, 8, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2012, (2014); Cypris Ch., Positive Mathematische Programmierung (PMP) im Agrarsektormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM: Ein Kalkulationsprogramm für Emissionen aus der Landwirtschaft, Landbauforsch Völkenrode, 52, 1, pp. 19-42, (2002); Deppermann A., Grethe H., Offermann F., Distributional effects of CAP liberalisation on western German farm incomes: An ex-ante analysis, Eur Rev Agrie Econ, 41, 4, pp. 605-626, (2014); Prospects for EU Agricultural MarEnglish 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7f

Thünen-Baseline 2013-2023: Agri-economic projections for Germany2014 This article presents selected results of the Thünen-Baseline as well as the assumptions upon which these results are based. The Thünen-Baseline is established using and combining several models of theThünen model network. It provides a reference scenario for the analysis of the impacts of alternative policies and developments. The projections are based on data and information available as of winter 2013/14. The baseline assumes a continuation of the current policy framework and the implementation of already decided policy changes. For the Thünen-Baseline 2013 to 2023, this implies the implementation of the EU-CAP reform decided in 2013 and its national implementation according to the decisions made at the German Ministers of Agriculture conference. Overall, the Thünen-Baseline 2013 to 2023 draws a picture of a competitive agricultural sector in Germany, which adapts well to the changes of the latest policy reform and seizes the opportunities for expanding production, especially in the dairy sector. On the otAgricultural policy; Germany; Impact assessment; ModellingSuidae ATKIS-Objektartenkatalog Für Das Digitate Basis-Landschaftsmodell (ATKIS - OK Basis DLM) GeolnfoDok, (2008); Armington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeler M., Analyse Der Wirkungen Unterschiedlicher Systeme Von Direkten Transferzahlungen Unter Besonderer Berücksichtigung Von Bodenpacht- Und Quotenmarkten, (2005); Cypris C., Positive Mathematische Programmierung (PMP) Im Agrarsek- Tormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM - ein Kalkulationsprogramm für Emissionen aus der Landwirt- schaft, Landbauforsch Volkenrode, 52, 1, (2002); Deppermann A., Grethe H., Offermann F., Distributional Effects of CAP Liberalisation on Western German Farm Incomes: An Ex-ante Analysis [Online]., (2013); EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013: Technical Guidance to Prepare National Emission Inventories, (2013); Enzian S., Gutsche V., GIS-gestützte Berechnung derEnglish 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5a
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Are public payments for organic farming cost-effective? Combining a decision-support model with LCA2011 Purpose: The agricultural sector fulfils several functions such as the production of food energy and landscape conservation. An equilibrium between economic development and environmental protection should be found and research should aid political decision-making. In recent years, great efforts have been made to assess the environmental and economic implications of changes in both environmental and agricultural policies. Life cycle assessment (LCA) has been extended by cost functions and social parameters. The validation of suggestions for political measures can be improved by combining existing environmental and economic models. This approach is applied in this paper in order to compare an increased support for organic farming with specific environmental policy measures, focusing on the resulting impacts and socioeconomic indicators. Materials and methods: The LCA tool Swiss Agricultural Life Cycle Assessment (SALCA) has been linked with the economic optimisation model Swiss Agricultural Sector Forecasting SDecision-support model; Environmental policy measures; LCA; Organic farming; Political advisoryAnimalia; air pollution; animal husbandry; article; cost effectiveness analysis; crop production; decision support model; economic aspect; environmental impact; life cycle assessment; mathematical model; organic farming; priority journal; socioeconomics; taxAndersen E., Elbersen B., Godeschalk F., Assessing multifunctionality of European livestock systems, Multifunctionality in Agriculture, pp. 104-123, (2004); Agrarbericht 2005, (2005); Dreyer L., Hauschild M., Schierbeck J., Characterisation of social impacts in LCA. Part 2: Implementation in six company case studies, Int J Life Cycle Assess, 15, 4, pp. 385-402, (2010); Ferjani A., Agricultural policy (AP2011) Reform and the WTO: Potential Impacts on Swiss Agriculture, 107th EAAE Seminar "modelling of Agricultural and Rural Development Policies", (2008); Freiermuth R., Modell Zur Berechnung der Schwermetallflüsse in der Landwirtschaftlichen Ökobilanz, (2006); Frischknecht R., Jungbluth N., Althaus H.J., Doka G., Hellweg S., Hischier R., Nemecek T., Margni G., Spielmann M., Ecoinvent Report 1-overview and Methodology, (2004); Guinee J.B., Gorree M., Heijungs R., Huppes G., Kleijn R., De Koning A., Van Oers L., Wegener Sleeswijk A., Suh S., Udo De Haes H.A., De Bruijn H., Van Duin R., Maj H., Lindeijer E., Aah REnglish 10 10.1007/s11367-011-0286-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-79960616412&doi=10.1007%2fs11367-011-0286-6&partnerID=40&md5=5b99aff475d2900aeba49c85fc5c5e56

Seasonal alpine grazing trends in Switzerland: Economic importance and impact on biotic communities2013 Seasonal alpine grazing is organised around the migration of livestock between alpine pastures in the summer season and lower permanently settled regions the rest of the year. Seasonal alpine grazing fulfils important functions for the environment, agriculture and regional economy, as well as for society. The Swiss Agricultural Sectoral Information and Forecasting System (SILAS) is used to forecast pasture-management trends as well as analyse their economic impact on Swiss agriculture and biotic communities. Model results show the great economic importance of alpine grazing for the farms in the mountain region, where roughly one-third of total factor income is linked to summering. The income contribution of alpine grazing can also be interpreted as the reward for the provision of public goods which are directly or indirectly linked to alpine grazing. Despite the high income contribution for farmers in the permanently settled mountain area, model results show that transhumance payments do not prevent a decreasAgricultural policy; Biodiversity loss; Economic modelling; Grazing intensity; Pastoral system; Seasonal alpine grazingAnimalia; agricultural worker; alpine tundra; article; biota; economics; fee; grazing; income; landscape; milk; priority journal; seasonal alpine grazing; seasonal variation; species diversity; summer; SwitzerlandBatzing W., Kleines Alpenlexikon: Umwelt, Wirtschaft, Kultur, (1991); Baldock D., Beaufoy G., Brouwer F., Godeschalk F., Farming at the Margins: Abandonment or Redeployment of Agricultural Land in Europe, (1996); Baldock D., Indicators for high nature value farming systems in Europe, Environmental Indicators and Agricultural Policy, pp. 121-136, (1998); Baur P., Die Rückkehr des Waldes im südlichen Alpenraum der Schweiz: Hintergründe eines Landschaftswandels, Agrarwirtschaft und Agrarsoziologie, 2, pp. 3-26, (2006); Baur P., Muller P., Herzog F., Alpweiden im Wandel, Agrarforschung, 14, 6, pp. 254-259, (2007); Boschi C., Baur B., The effect of horse, cattle and sheep grazing on the diversity and abundance of land snails in nutrient-poor grasslands, Basic and Applied Ecology, 8, pp. 55-65, (2007); Boschi C., Baur B., Effects of management intensity on land snails in Swiss nutrient-poor pastures, Agriculture Ecosystems and Environment, 120, pp. 243-249, (2007); CAP Regimes and the European Countryside, ProspectEnglish 26 10.1016/j.envsci.2013.01.019https://www.scopus.com/inward/record.uri?eid=2-s2.0-84878918774&doi=10.1016%2fj.envsci.2013.01.019&partnerID=40&md5=4a6850490d2ba925c52e25b0bf155ddb

What impact will the rearrangement of animal-related direct payments have?; [Welche auswirkung hat die umlagerung der tierbezogenen direktzahlungen?]2012 Politically there is a broad consensus that the clearer orientation of the direct payment system towards the objectives of agricultural policy is a sensible aspect of the current reform process. However, there is disagreement as to whether the formerly animal-related contributions, as proposed in the communication on the agricultural policy 2014-2017 (AP 14-17, Federal Council 2012), should be changed to area and transferred to so-called security of supply contributions. Model calculations with SILAS and SWISSland show that such a shift would not only protect natural resources but would therefore also increase the average agricultural income by four percent.Direct payments; Economic modeling; Swiss agricultural policyBarth L., Lanz S., Hofer C., Förderung der grünlandbasierten Tier-produktion mit der Agrarpolitik 2014-2017, Agrarforschung Schweiz, 2, 1, pp. 20-25, (2011); Botschaft Zur Weiterentwicklung Der Agrarpolitik in Den Jahren 2014-2017, Bern, (2012); Ferjani A., Agricultural Policy (AP-2011) Reform and the WTO: Potential Impacts on Swiss Agriculture, (2008); Mack G., Flury C., Auswirkungen Der Agrarpolitik 2011, (2006); Mohring A., Mack G., Zimmermann A., Gennaio M.P., Mann S., Ferjani A., Modellierung von Hofübernahme-und Hofaufgabeentscheidun-gen in agentenbasierten Modellen, Yearbook of Socioeconomics in Agriculture 2011, pp. 163-188, (2011); (2011); Walsh K., Brockmeier M., Matthews A., Implications of Domestic Support Disciplines for Further Agricultural Trade Liberalization, (2005); Zimmermann A., Mohring A., Mack G., Mann S., Ferjani A., Gennaio M.-P., Auswirkungen Der Agrarpolitik 2014-2017, (2012)English 5 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84872407220&partnerID=40&md5=a157118433b013b9cb52015d5ce92c83

Identifying key sectors of sustainable development: A Bayesian framework estimating policy-impacts in a general equilibrium2024 Transformation of the previous centrally growth-oriented economic systems to a sustainable bio-economy is a global political trend, where public policy is a key factor in making this successful. Designing effective and efficient policies requires understanding the linkages between policy choices and outcomes. Most existing studies are missing a direct link to policy choices and ignore fundamental model uncertainty present in policy analysis. We empirically estimate a sector-specific, nested two-stage policy impact function to address these shortcomings. We apply a Bayesian estimation approach that combines existing statistical data with a priori information from political experts, thus reducing data and estimation problems. This is linked with a Computable General Equilibrium to model the entire link from policies to outcomes. We derive a theoretical framework that allows the definition of indicators for key sectors of an efficient Pro-Poor-Growth strategy. In our generalized framework, we show that indicator(2014); Arndt C., Davies R., Gabriel S., Makrelov K., Merven B., Hartley F., Thurlow J., A sequential approach to integrated energy modeling in South Africa, Applied Energy, 161, pp. 591-599, (2016); Arrow K.J., Chenery B.H., Minhas B.S., Solow R.M., Capital-labor substitution and economic efficiency, The Review of Economics and Statistics, 43, 3, pp. 225-250, (1961); Benfica R., Cunguara B., Thurlow J., Linking agricultural investments to growth and poverty: An economywide approach applied to Mozambique, Agricultural Systems, 172, pp. 91-100, (2019); Benin S., Fan S., Johnson M.E., Chapter 3: Estimating public agricultural expenditure requirements, Strategies and priorities for African agriculture: Economywide perspectives from country studies, pp. 50-70, (2012); Bohringer C., Dijkstra B., Rosendahl K.E., Sectoral and regional expansion of emissions trading, Resource and Energy Economics, 37, pp. 201-225, (2014); Bohringer C., Peterson S., Rutherford T.F., Schneider J., Winkler M.B.J., Climate policies afterEnglish 0 10.1002/agr.21889https://www.scopus.com/inward/record.uri?eid=2-s2.0-85181465392&doi=10.1002%2fagr.21889&partnerID=40&md5=748e8edf55f36cc58681c529527109eb

Intersectoral linkages in Asian agriculture1991 The objectives of this paper are to provide a comprehensive survey of linkages (emerging from the net increase in income in the agricultural sector) to other sectors of the economy. Production, consumption, employment, saving-investment and foreign trade linkages are discussed and their measurement and various concepts based on input-output methodology are outlined. The advances on social accounting matrix analysis and partial input-output models, in which income distribution is explicitly built-in, are also considered. The methodology of computable general-equilibrium models is used to conduct policy analysis in many developing countries. It is suggested that policy simulation before and after policy changes can be performed adequately with the help of computable general-equilibrium models. It is, however, asserted that in developing agriculture, land reform, new technology and credit institutions can promote agricultural growth faster than employment growth leading to increases in productivity growth. This Asia; agricultural growth; agricultural system; developing country; economic linkage; employment; general equilibrium model; income distribution; input-output methodology; input-output model; intersectoral linkages; policy analysisAdelman I., Beyond export-led growth, World Development, 12, (1984); Ademan I., Robinson S., Income Distribution Policies in Developing Countries, (1978); Rural Asia: Review of a Decade, (1980); Employment Expansion in Asian Agriculture: A Comparative Analysis of South Asian Countries, (1980); Bell C.L.G., Hazell P., Slade R., Project Evaluation in Regional Perspective, (1982); Binswanger H.P., The Economics of Tractors in South Asia: An Analytical Review, (1978); Booth A., Sundrum R.M., Labour Absorption in Agriculture, (1985); Boucher M., Some further results on the linkage hypothesis, The Quarterly Journal of Economics, 90, pp. 313-318, (1976); Bulmer-Thomas V., Input-Output Analysis in Developing Countries: Sources, Methods and Applications, (1982); Chulasai L., Bhekasut S., Shuswan T., Family labour, hired labour and employment linkages in rural Thailand, Hired Lobour and Rural Lobour Markets in Asia, (1986); Chuta E., Liedholm C., (1979); de Dervis K., Melo J., Robinson S., General Equilibrium Models foEnglish 0 10.1002/jid.4010030305https://www.scopus.com/inward/record.uri?eid=2-s2.0-0026379288&doi=10.1002%2fjid.4010030305&partnerID=40&md5=ffcec290c49b301ba1cd0a55e8513aad

Implications for the Iranian economy from climate change effects on agriculture—a static computable general equilibrium approach2023 Agricultural sectors worldwide are under direct threat from climate change conditions. In Iran, agricultural production has decreased due to droughts originating in an increase in annual maximum temperatures—with the corresponding increase in crop respiration and evapotranspiration—and a decrease in accumulated precipitation. Based on a static computable general equilibrium approach, this paper reports implication for the Iranian economy from the effects of climate change on agriculture––as modeled through three scenarios relying on assumptions about the magnitude of continued reduction in total agricultural production. Reductions of 6%, 12%, and 18% in total agricultural production reasonably cover the range of impacts that climate change is expected to impose on the Iranian agricultural sector––under the assumption that no behavioral adaptations or policy interventions are in place. Our simulations suggest that effects on the Iranian economy imply a reduction in GDP ranging between 3.7 and 6.3%. In additionAgricultural sector; CGE model; Climate change; IranIran; agricultural development; agricultural economics; agricultural policy; agricultural production; climate change; equilibriumAhmadi F., NazeriTahroudi M., Mirabbasi R., Et al., Spatiotemporal analysis of precipitation and temperature concentration using PCI and TCI: a case study of Khuzestan Province, Iran Theoretical and Applied Climatology, 149, pp. 743-760, (2022); Al-Riffai P., Breisinger C., Verner D., Zhu T., Droughts in Syria: an assessment of impacts and options for improving the resilience of the poor, Quarterly Journal of International Agriculture, 51, 1, pp. 21-49, (2012); Arku S.F., Local creativity for adapting to climate change among rural farmers in the semi-arid region of Ghana, Int J Clim Chang Strat Manag, 5, 4, pp. 418-430, (2013); Armington P.S., A theory of demand for products distinguished by place of production, IMF Staff Pap, 16, 1, pp. 159-178, (1969); Arndt C., Thurlow J., Climate uncertainty and economic development: evaluating the case of Mozambique to 2050, Clim Chang, 130, 1, pp. 63-75, (2015); Arshad M., Amjath-Babu T.S., Krupnik T.J., Aravindakshan S., Abbas A., Kachele H., Et al., Climate variabilitEnglish 1 10.1007/s00704-023-04506-0https://www.scopus.com/inward/record.uri?eid=2-s2.0-85161979512&doi=10.1007%2fs00704-023-04506-0&partnerID=40&md5=dce3dfc884e5b94f234714a560fc270c

Capturing the macroeconomic impact of technology-based greenhouse gas mitigation in agriculture: A computable general equilibrium approach2014 The importance of greenhouse gas (GHG) emissions related to agriculture is gaining momentum in the climate change policy debate, as evidenced by the European Effort Sharing Decision. Food production is important to economic sustainability in many regions and therefore GHG mitigation in agriculture will have notable macroeconomic implications. A theoretically consistent and tractable framework capturing the link between GHG abatement in primary food production and the wider economy is essential to GHG mitigation strategy development in such regions. Computable general equilibrium (CGE) models provide a straightforward approach to compare the economic and environmental impacts of price/quantity-type policy instruments to meet emission abatement obligations. However, capturing changes to emission intensity associated with agriculture is not nearly as developed in the CGE literature, which has focused on the energy sector. This paper considers alternative approaches to modelling abatement technology in a CGE framAgricultural policy; Computable general equilibrium; Environmental policy; Greenhouse gas mitigationAlexeeva-Talebi V., Bohringer C., Loschel A., Voigt S., The value-added of sectoral disaggregation: implications on competitive consequences of climate change policies, Energy Econ, 34, (2012); Bohringer C., The synthesis of bottom-up and top-down in energy policy modeling, Energy Econ, 20, 3, pp. 233-248, (1998); Bohringer C., Loschel A., Promoting renewable energy in Europe: A hybrid computable general equilibrium approach, Energy J, 27, pp. 135-150, (2006); Bohringer C., Rutherford T.F., Combining bottom-up and top-down, Energy Econ, 30, 2, pp. 574-596, (2008); Bohringer C., Rutherford T.F., Combining Top-down and Bottom-up in Energy Policy Analysis a Decomposition Approach, (2008); Bohringer C., Rutherford T.F., Integrated assessment of energy policies: decomposing top-down and bottom-up, J Econ Dyn Control, 33, 9, pp. 1648-1661, (2009); Burniaux J.M., Truong T.P., GTAP-E: an energy-environmental version of the GTAP model, GTAP Technical Papers, (2002); Caron J., Estimating carbon leakage and the efficienEnglish 8 10.1007/s12351-014-0157-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-84905178498&doi=10.1007%2fs12351-014-0157-6&partnerID=40&md5=61f5d336ef3a81824b4fd8e42e8655da

Indian agricultural policy: An applied general equilibrium model1987 A ten-sector, sequential applied general equilibrium model is formulated, estimated, and stimulated for analyzing agricultural policy choices for India until year 2000. Ten groups of consumers (five of them rural), each with its own preferences and claims on output are recognized in the model, the groups distinguished by the range of their per capita household (real) consumption expenditure. The simulations compare: four policies with respect to the compulsory purchase and subsidized distribution to consumers of a limited amount of foodgrains and four foreign trade and aid scenarios. Procuring and freely distributing 100 kgs of grain per capita per year and financing the cost through additional taxation improves income distribution with no reduction in growth. On the other hand, the same distributional policy financed by reducing investment has a negative impact on growth. © 1987.Ahluwalia, Industrial Growth in India, (1985); Bhagwati, Desai, India: Planning for Industrialization, (1970); Bhagwati, Srinivasan, Foreign Trade Regimes and Economic Development, (1975); Bhagwati, Srinivasan, Indian Development Strategy: Some Comments, Bombay, Economic and Political Weekly, (1984); Central Statistical Organization, National Accounts Statistics, (1986); Government of India, Economic Survey 1984–1985, (1985); Government of India, Area and Production of Principal Crops in India, 1980–1981, (1981); Harris, Trade, Industrial Policy and Canadian Manufacturing, (1984); Keyzer, The International Linkage of Open Economics, (1981); Narayana, Parikh, Estimation of Farm Supply Response and Acreage Allocation: A Case Study of Indian Agriculture, (1981); National Council of Applied Economic Research, Household Income and Its Disposition, (1980); Nurkse, Problems of Capital Formation in Underdeveloped Countries, (1953); Parikh, Srinivasan, Optimum Requirements of Fertilisers for the Fifth Plan Period, (19English 7 10.1016/0161-8938(87)90013-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0011814597&doi=10.1016%2f0161-8938%2887%2990013-5&partnerID=40&md5=59d3765faa40626b798d372c074c76b9

The macroeconomic impact of agricultural policy: A CGE analysis for India1994 A dynamic nine-sector computable general equilibrium model is constructed to assess the macroeconomic impact of various agricultural policies in India during the Seventh Plan period (1985-1990). The model emphasizes the technical and institutional rigidities present in the economy (including minimum-support pricing for rice and wheat) as well as the behavioral responses of the major economic groups. The simulation results suggest that, in achieving growth, public investment in irrigation is more effective than fertilizer subsidization and procurement pricing. The role for price policy that emerges is basically a supportive one, which aims at supplementing the expansion of irrigated area. © 1994.India; agricultural policy; computable general equilibrium model; developing country; macroeconomic impact; modelling approachBhattacharya, Public Expenditure, Inflation and Growth: A Macroeconomic Analysis of India, (1984); Bhide, Subba Rao, Siddiqui, Output Performance and Demand in Indian Agriculture: The Role of Supply Prices, Occasional Paper No. 26, (1989); Chakravarty, Development Planning: The Indian Experience, (1987); Chatterji, Industrial Prices in India, (1989); De Janvry, Subbarao, Agricultural Price Policy and Income Distribution in India, (1986); Fischer, Frohberg, Keyzer, Parikh, Linked National Models: A Tool for International Food Policy Analysis, (1988); Ghose, Investment Behaviour of Monopoly Houses (Part I), Economic and Political Weekly, 9, pp. 1813-1824, (1974); Ghose, Investment Behaviour of Monopoly Houses (Part II), Economic and Political Weekly, 9, pp. 1868-1876, (1974); Ghose, Investment Behaviour of Monopoly Houses (Part III), Economic and Political Weekly, 9, pp. 1911-1915, (1974); Government of India, Bulletin on Food Statistics, (1986); Government of India, Area and Production of Principal Crops in InEnglish 10 10.1016/0161-8938(94)90003-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028551095&doi=10.1016%2f0161-8938%2894%2990003-5&partnerID=40&md5=ceedea371e36c0647eb95067cb3bba13

Evaluation of external market effects and government intervention in Malaysia's agricultural sector: a computable general equilibrium framework1994 The purpose of this study is to evaluate the effects of changes in the external trade environment and domestic economic policies on the agricultural development of Malaysia. The scope of this research also includes providing further insights into the strengths and weaknesses of the computable general equilibrium (CGE) methodology for agricultural policy analysis. The first analysis focuses on the export agriculture sector which encompasses Malaysia's two primary agricultural commodities, rubber and palm oil. Heavily dependent on exports of rubber in the 1950s and 1960s, Malaysia has since built a more diversified economy with strong emphasis on manufacturing. Export agriculture, however, is still an important component of the national economy. The second objective examines the influence of domestic policy on agricultural development. The simulation results demonstrate the growing resiliency of the Malaysian economy to external shocks. Also, they point to the domestic economy's ability to buffer internal policMalaysia; agricultural development; agricultural policy; computable general equilibrium model; developing country; export agriculture; external trade; government intervention; modelling approach; policy analysis; trade shockAbdul Aziz, Impact of pricing, taxation, and trade policies on Malaysian agriculture, Report 37, (1991); Adelman, Robinson, Income distribution policy in developing countries: a case study of Korea, (1978); Brooke, Kendrik, Meeraus, GAMS: A User's Guide, (1988); Byerlee, Halter, A Macro-Economic Model for Agricultural Sector Analysis, American Journal of Agricultural Economics, 56, pp. 520-533, (1974); Condon, Dahl, Deverajan, Implementing a computable general equilibrium model on GAMS: the Cameroon model, Report DRD290, (1987); Decaluwe, Martens, Developing countries and general equilibrium models: a review of the empirical literature, IDRC Report IDRC-MR155e, (1987); de Mello, Computable general equilibrium models for trade policy analysis in developing countries: A survey, Journal of Policy Modeling, 10, pp. 469-503, (1988); Dervis, de Mello, Robinson, General Equilibrium Models for Development Policy, (1982); Deverajan, Natural resources and taxation in computable general equilibrium models of developing English 8 10.1016/0169-5150(94)00024-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028578907&doi=10.1016%2f0169-5150%2894%2900024-7&partnerID=40&md5=1cee0f781abdc7882cab52d7504e59bc

Assessing the impact of the sugar programme on the US economy1994 This study examines the effect of the sugar tariff-rate import quota program on the United States economy. Based on a computable general equilibrium model, the analysis suggests that a complete elimination of the sugar program would reduce output for all producing sectors by about $2.85 billion. For producing sectors besides the agriculture programme crops, crude oil and petroleum refining sectors, output would increase by about $2.98 billion. Additionally, there would be an increase of about $197 million and $121 million in the consumption of goods and services and in welfare respectively. The government sector would realize a reduction in revenue of about $15 million. © 1994.agricultural policy; compatible general equilibrium modelling; sugarUSA; agricultural policy; general equilibrium model; policy effect; protectionism; sugar tariff-rate import programBallard, Fullcrton, Shoven, Whalley, A General Equilibrium Model for Tax Policy Evaluation, (1985); Barry, Angelo, Buzzanell, Gray, Sugar: Background for 1990 Farm Legislation, (1991); Bohall, Angelo, Gray, Hulse, Larkin, Powe, The Sugar Industry's Structure, Pricing and Performance, (1977); Boyd, The Direct and Indirect Effects of Tax Reform on Agriculture, Technical Bulletin Number 1743, (1988); Bureau of Labor Statistics, Consumer Expenditure Survey: Interview Survey, 1984, (1986); Dardis, Young, The welfare loss from the new sugar program, The Journal of Consumer Affairs, 19, pp. 231-252, (1985); Economic Research Service, Sugar and Sweetener: Situation and Outlook, (1992); Economic Research Service, Sugar and Sweetener: Situation and Outlook, (1992); Economic Research Service, Sugar and Sweetener: Situation and Outlook, (1993); Hertel, Tsigas, Tax policy and U.S. agriculture: a general equilibrium analysis, Staff Paper #87-2, (1987); Hudson, Jorgenson, Energy policy and economic growth, Bell Journal of EEnglish 2 10.1016/0306-9192(94)90022-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028578899&doi=10.1016%2f0306-9192%2894%2990022-1&partnerID=40&md5=efad1c2e1c1d81358a7bf5974cfd9f8e

Measuring aggregate impacts: The case of the conservation reserve program1992 This paper uses an aggregate modelling approach to assess the impacts of the Conservation Reserve Program (CRP) on the United States economy, in general, and the agricultural sectors, in particular. The approach consists of a general equilibrium model composed of 12 producing sectors, 13 consuming sectors, six household categories classified by income and a government. The effects of removing 33·9 million acres and 45 million acres of cropland from agricultural production on prices and quantities are examined. The results are revealing. For example, keeping the CRP at 33·9 million acres will result in lower output by the producing sectors (by about $191 million), a decrease in the consumption of goods and services (by about $99 million), and a reduction in welfare (by about $95 million). The government would realize an increase in expenditures of about $77 million. The agricultural sectors would be affected. For example, if the CRP is limited to 33·9 million acres, output in the program crops sector will riseUSA; aggregate modelling; agricultural policy; Conservation Reserve Program; economic impact; general equilibrium model; policy impact; simulation model; statistical analysisAdelman, Robinson, Income Distribution in Developing Countries, (1978); Adelman, Robinson, U.S. Agriculture in a General Equilibrium Framework: Analysis with a Social Accounting Matrix, American Journal of Agricultural Economics, 68, pp. 1196-1207, (1986); Arrow, Chenery, Minhas, Solow, Capital-Labor Substitution and Economic Efficiency, The Review of Economics and Statistics, 43, pp. 225-235, (1961); Ballard, Fullerton, Shoven, Whalley, A General Equilibrium Model for Tax Policy Evaluation, (1985); Boyd, The Direct and Indirect Effects of Tax Reform on Agriculture, Technical Bulletin Number 1743, (1988); Bureau of Labor Statistics, Consumer Expenditure Survey: Interview Survey, 1984, (1986); Deaton, Muellbauer, Economics and Consumer Behavior, (1980); Dervis, DeMelo, Robinson, General Equilibrium Models for Development Policy, (1982); Friedman, Microeconomic Policy Analysis, (1984); Harberger, The Incidence of the Corporation Income Tax, Journal of Political Economy, 70, pp. 215-240, (1962); Harberger, TaxatEnglish 4 10.1016/0308-521X(92)90086-4https://www.scopus.com/inward/record.uri?eid=2-s2.0-0026463894&doi=10.1016%2f0308-521X%2892%2990086-4&partnerID=40&md5=8fc66ac75901dec4c73e2457185291ee

Applied general equilibrium analysis of trade liberalisation on land-based sectors in Malaysia and Indonesia2003 This paper presents general equilibrium evaluations of forest sector trade for Southeast Asian exporters. The four scenarios examined range from the 1994 Uruguay Round tariff reductions to a complete liberalisation of forest and agricultural products trade. We find that simultaneous reductions in forest and agricultural sector tariffs make Indonesia and Malaysia worse off. For Indonesia, this is due to the fall in forest rent and agricultural tariff revenues. Malaysia has the highest ratio of agricultural imports to total land-based sector imports, the rise in agricultural prices thus hits Malaysian consumers the hardest.We find that terms of trade effect omitted from the partial equilibrium framework may reduce the welfare calculations for Malaysia and Indonesia in the forest sector trade by as much as 106 and 58%, respectively. This points to the importance of general equilibrium modelling in the logging industry. The same applies to other sector specific analyses where trade is concentrated between few couAgricultural policy; Forest production; General equilibrium; Uruguay roundArunondchai J., Forest product trade policy in Southeast Asia: An empirical and theoretical analysis, (2003); Barbier E.B., The effects of the Uruguay Round tariff reductions on the forest product trade: A partial equilibrium analysis, World Economy, 22, 1, pp. 87-115, (1999); Cruz W., Repetto R., The environmental effects of stabilisation and structural adjustment programs: The philippines case, (1992); Deacon R.T., Assessing the relationship between government policy and deforestation, Journal of Environmental Economics and Management, 28, pp. 1-18, (1995); Francois J.F., McDonald B., Nordstrom H., Assessing the Uruguay Round, (1995); Hyde W.F., Newman D.H., Sedjo R.A., Forest Economics and Policy Analysis, (1991); Hulkrantz L., Price elasticities for roundwood supply in the Swedish component of the IIASA global forest sector model, (1985); Annual Review and Assessment of the World Tropical Timber Situation, (1996); Kaimowitz D., Angelsen A., Economic Models of Tropical Deforestation: A Review, (1998); KallEnglish 2 10.1016/j.jpolmod.2003.08.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-0347603869&doi=10.1016%2fj.jpolmod.2003.08.001&partnerID=40&md5=6b1aa61cde2eedf993d1ac53ba624d2c

Feedback links between economy-wide and farm-level policies: With application to irrigation water management in Morocco2005 This paper focuses on policy interventions for improving irrigation water allocation decisions by including both macro and micro considerations in a unified analytical CGE framework. The approach is demonstrated, using the case of Morocco, by analyzing selected policy (top-down and bottom-up) interventions and external shocks that affect the water sector. Both direct and indirect effects of these interventions are identified. The top-down (macro-to-micro) links are of a trade reform type. The bottom-up (micro-to-macro) links pertain to changes in farm water assignments and the possibility of water trading. We find that water productivity is strongly influenced by these policies, with the general equilibrium (indirect) effects modifying and sometimes reversing the partial equilibrium (direct) effects. We also find that the impacts of the two reforms we assessed are different, with trade reform having an absolute impact of a higher magnitude than the water reform. Finally, we show that the sequence of introduciComputable general equilibrium; Feedback links; Irrigation water; Morocco; Trade reform; Water marketBerck P., Robinson S., Goldman G., The use of CGE models to assess water policies, The Economics and Management of Water and Drainage in Agriculture, (1991); Binswanger H.P., The policy response of agriculture, Proceedings of the World Bank Annual Conference on Development Economics, (1989); Diao X., Roe T.L., The win-win effect of joint water market and trade reform on interest groups in irrigated agriculture in Morocco, The Political Economy of Water Pricing Reforms, (2000); Diao X., Roe T.L., Doukkali R.M., Economy-wide gains from decentralizing water allocation in a spatially heterogeneous agricultural economy, Environment and Development Economics, 10, 3, pp. 249-269, (2005); Dinar A., Maria Saleth R., Issues in water pricing reforms: From getting correct prices to setting appropriate institutions, International Yearbook of Environmental and Resource Economics New Horizons in Environmental Economics, (2005); Dinar A., Mody J., Irrigation water management policies: Pricing and allocation principles and imEnglish 28 10.1016/j.jpolmod.2005.05.007https://www.scopus.com/inward/record.uri?eid=2-s2.0-29444450407&doi=10.1016%2fj.jpolmod.2005.05.007&partnerID=40&md5=8338ac103d080b37d13e4e780582d9a5

Agricultural policy in Madagascar: A seasonal multi-market model2006 The purpose of this note is to illustrate how a generic multi-market model can be adapted to the circumstances of a particular developing country to assess the impact of alternative agricultural policies on the well being of households. We describe the main features and results of a multi-market model for Madagascar that focuses on income generating activities in an agricultural sector that is characterized by seasonal variability. We find evidence that investments in rural infrastructure and commercial food storage have both direct and indirect benefits on poor households. © 2006 Society for Policy Modeling.Agricultural policy; Madagascar; Multi-market modelAhmed R., Donovan C., Issues of infrastructural development: A synthesis of the literature, (1992); Barrett C., Urban bias in price risk: the geography of food price distributions in low-income economies, Journal of Development Studies, 32, 6, pp. 830-849, (1996); Barrett C., Dorosh P., Farmers' welfare and changing food prices: nonparametric evidence from rice in Madagascar, American Journal of Agricultural Economics, 78, pp. 656-669, (1996); Decaluwe B., Patry A., Savard L., Thorbecke E., General equilibrium approach for poverty analysis, (1999); Dostie B., Haggblade S., Randriamamonjy J., Seasonal poverty in Madagascar: magnitude and solutions, Food Policy, 27, pp. 493-518, (2002); Gunter B., Cohen M., Lofgren H., Analysing macro-poverty linkages: an overview, Development Policy Review, 23, 3, pp. 243-265, (2005); Lundberg M., Agricultural Market Reforms, (2005); Lundberg M., Rich K., Multimarket models and policy analysis: An application to Madagascar, (2002); Minten B., Vivre avec des prix alimentaires vEnglish 8 10.1016/j.jpolmod.2006.06.018https://www.scopus.com/inward/record.uri?eid=2-s2.0-33750959215&doi=10.1016%2fj.jpolmod.2006.06.018&partnerID=40&md5=15f6e886db4a2605963837d71537a9b8

The economic consequences of price support policies in semi-subsistence economies2023 Semi-subsistence households in developing countries play a considerable role as both producers and consumers of agricultural products, with a substantial part of their consumption contributed by home production for home consumption (HPHC). This study employs a modeling framework that integrates an HPHC augmented database with a modified economywide model that accommodates the distinct features of these households. Results from model simulations with border price shocks and several policy responses indicate that farm households are less influenced by external price shocks but are more responsive to enhancements in the local marketing system. Subsidies to strategic non-food imports during soaring prices appear less effective in inducing agents to engage in production. This finding suggests that the welfare gains reported by studies on price incentives locally, and agricultural policy reforms in developed market economies are likely to be large overestimates of the welfare implications for semi-subsistence houseEconomic responses; Economywide model; Policy shock; Semi-subsistence; Simulation analysisAnderson K., Policy reforms affecting agricultural incentives: much achieved, much still needed, The World Bank Research Observer, 25, 1, pp. 21-55, (2010); Aragie E., Dudu H., Ferrari, Causape A., McDonald S., Thierfielder K., STAGE_DEV: a variant of the STAGE model to analyse developing countries.”, JRC Technical Report EUR 28627 Enōsis, (2017); Aragie E.A., Balie J., Opazo C.M., Food price spikes: is a cereal export ban the right response for Ethiopia?, Outlook on Agriculture, 49, 3, pp. 225-234, (2020); Barum H., Squire L., An econometric application of the theory of the farm-household, Journal of Development Economics, 6, 1979, pp. 79-102, (1979); Blanco M., The impact of the Common Agricultural Policy on developing countries. Directorate-general for external policies policy department, European Union, (2018); Boysen O., Jensen H., Matthews A., Impact of EU agricultural policy on developing countries: a Uganda case study, The Journal of International Trade and Economic Development, 25, 3, pp. 377-402, (2English 0 10.1016/j.jpolmod.2023.11.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-85176569269&doi=10.1016%2fj.jpolmod.2023.11.002&partnerID=40&md5=f57216ee07871278fd239899fa577c8b
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China's agricultural policy transition: Impacts of recent reforms and future scenarios2010 This article reviews recent developments in China's agricultural domestic support policy, especially the transition from taxing farmers and agriculture to providing direct subsidies to grain production and purchased inputs. A model-based quantitative analysis on the effects of these policy changes is presented. Simulation results suggest that recent policy changes have achieved the declared policy goals of increasing grain production and boosting farm income. Much of the increase in grain production and farm income can be attributed to higher per unit return to arable land, land reallocation to grain production and extra agricultural employment triggered by the policy changes. Based on the assumption that China's public assistance to agriculture and farmers will continue and rise, two hypothetical future scenarios are simulated. Using all the support permitted under WTO de minimis limits with existing instruments, China's policy will increase grain production, change trade patterns seemingly contrary to ChinaAgricultural taxes and subsidies; CGE model; China; Domestic supportChina; agricultural development; agricultural policy; agricultural production; agricultural trade; employment; modeling; policy reform; rural economy; subsidy system; tax systemAnderson K., Hayami Y., The Political Economy of Agricultural Protection, (1986); Badri N.G., Walmsley T.L., Global Trade, Assistance, and Production: The GTAP 7 Data Base., (2008); Brink L., WTO constraints on domestic support in agriculture: Past and future, Canadian Journal of Agricultural Economics, 57, pp. 1-21, (2009); Cai F., Growth and Structural Changes in Employment in Transitional China, Working Paper, (2007); Carter C., Li X., Implications of World Trade Organization accession for China's agricultural trade patterns, Australian Journal of Agricultural and Resource Economics, 46, pp. 193-207, (2002); Cheng F., China: Shadow WTO Agricultural Domestic Support Notifications, (2008); Assessment of the Grain for Green Program and follow-up policy recommendations, (2007); Fang C., Beghin J., Food Self-sufficiency, Comparative Advantage, and Agricultural Trade: A Policy Analysis Matrix for Chinese Agriculture, (2000); Frandsen S.E., Gersfelt B., Jensen H.G., The impacts of redesigning European agriculturaEnglish 82 10.1111/j.1477-9552.2010.00242.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-77954079084&doi=10.1111%2fj.1477-9552.2010.00242.x&partnerID=40&md5=02bc3d6cec2ee01c028f8d668b08cf27

The impacts of agricultural policy scenarios on development of remote rural areas - The case study of the Bruntál Ostrava districts2009 The paper presents the results of simulations for the Bruntál district as a remote rural area and Ostrava as an adjacent urban centre, based on the Computable General Equilibrium model. The model assesses spatial impacts of various agricultural policy and other economic conditions on the regional development of the study areas. The model utilizes a regional Social Accounting Matrix with economic inter-linkages between the rural-urban localities in the study areas. Four agricultural policy scenarios are assessed. All scenarios have negative impacts on the economy of the Bruntál district. Nevertheless, the scenario based on the switch of funds from the Pillar 1 to the Pillar 2 of the Common Agricultural Policy and on the degressive modulation of direct payments shows to be the most significant for the agricultural sector and the overall economy of the district.Agriculture; Models; Regional economy; Remote rural area; Rural-urban links; Simulation; Spatial analysisBalamou E., Psaltopoulos D., Nature of rural-urban interdependencies and their diffusion patterns in Southern Greece: An interregional SAM model, Review of Urban and Regional Development Studies, 18, 1, pp. 60-83, (2006); Bednarikova Z., Economic activities important for rural development in district Bruntál - regional SAM approach, Proceedings of the Conference The influence of EU agricultural policy on land use and rural development, pp. 52-56, (2007); Divila E., Doucha T., Agricultural Households in the Czech Republic, (2005); Hubik S., Operational zones, countryside, network society, Agricultural Economics - Czech, 53, 11, pp. 491-494, (2007); Jensen R.C., Mandeville T.D., Karunarante N.D., Regional Economic Planning: Generation of Regional Input-Output Analysis, (1979); Kilkenny M., Rural/urban effects of terminating farm subsidies, American Journal of Agricultural Economics, 75, pp. 968-980, (1993); Leon Y., Presidential address Rural development in Europe: A research frontier for agricultural economistEnglish 7 10.17221/14/2009-agriceconhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-65749115940&doi=10.17221%2f14%2f2009-agricecon&partnerID=40&md5=af277adab8a1b050427da3574fcba98f

Effects of the common agricultural policy potential scenarios after 2013 in the Slovak Republic; [Efekty potenciálnych scenárov Spoločnej polnohospodárskej politiky po roku 2013 v Slovenskej Republike]2011 The contribution presents the modelling solution of the potential scenarios impact of the Common Agricultural Policy of the European Union after 2013 in the selected sectors of the Slovak Republic national economy. The solution is accomplished using the Computable General Equilibrium model with the emphasis on the productive and less favourable agricultural areas and the theoretical rents for agricultural land. If we take into consideration both pillars of the Common Agricultural Policy of the European Union, according to the modelling calculations in Slovak conditions the most favoured is the Conservative scenario, the Reference and the Flat Rate scenario are neutral and the least favourable is the Liberalisation scenario.Common agricultural policy of the european union reform; Impact of the common agricultural policy on slovak agriculture; Production and less favoured areasBednarikova Z., Doucha T., The impacts of agricultural policy scenarios on development of remote rural areas - the case study of the Bruntál and Ostrava districts, Agricultural Economics - Czech, 55, pp. 161-168, (2009); Bozik M., Uhrincatova E., Masar I., Zvalo D., Stulrajter Z., Varoscak J., Analysis and Outlook of Impacts of the EU's CAP After 2013, (2010); Chrastinova Z., Burianova V., Economic development in Slovak agriculture, Agricultural Economics - Czech, 55, pp. 67-76, (2009); Eurostat; Macroeconomics Predictions of Ministry of Finance of the Slovak Republic For Years 2009-2012, (2009); Nowicki P., Goba V., Knierim A., van Meijl H., Banse M., Delbaere B., Helming J., Hunke P., Jansson K., Jansson T., Jones-Walters L., Mikos V., Sattler C., Schlaefke N., Terluin I., Verhoog D., Scenar 2020-II- Update of Analysis of Prospects in the Scenar 2020 Study, (2009); Kristkova Z., Simulation of Agricultural Policy Tools Impact On Czech Economy In the Context of General Equilibrium, (2009); Palenik V., Kotov MEnglish 3 10.17221/144/2010-agriceconhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-79751480446&doi=10.17221%2f144%2f2010-agricecon&partnerID=40&md5=ac7d3a282c88b9fc390c5f6628ab76dc

The effect of single farm payments on less favoured areas agriculture in Scotland: A CGE analysis2008 This study quantifies impacts of common agricultural policy reform on farming in Less Favoured Areas (LFAs) in Scotland. LFAs are characterised by low agricultural productivity, because of unfavourable natural conditions, which allow only extensive farming systems such as cattle and sheep rearing. The differential impacts of the single farm payment on LFA farming is examined using a CGE modeling framework that accounts for inter-sectoral linkage effects. The simulation results indicate that the policy reform has considerably larger adverse effects on LFA farms than non-LFA farms and emphasize the need to consider spatially differential impacts in further adjustments to policy reforms taking into account local circumstances. © Agricultural and Food Science.Common agricultural policy reform; Decoupling; Less Favoured Areas; Scotland; Single farm paymentsBos; Ovis ariesAllanson P., CAP Reform and the Distribution of Agricultural Support in Scotland, 147, (2004); Anton J., Modelling Production Response to "More Decoupled" Payments, Journal of International Agricultural Trade and Development, 2, pp. 109-126, (2006); Modelling Agricultural Policies: State of the Art and New Challenges, Proceedings of the 89th European Seminar of the European Association of Agricultural Economists, (2005); Armington P.S., The Geographic Pattern of Trade and the Effects of Price Changes, IMF Staff Papers, 16, pp. 176-199, (1969); Britz W., Heckelei T., Perez I., Effects of Decoupling on land use: An EU wide, regionally differentiated Analysis, Agrarwirtschaft, 55, HEFT 5 6, pp. 215-226, (2006); Buller H., Future Policies for Rural Europe - 2006 and beyond, Land Use Policy Group conference, (2003); Burton R., Schwarz G., Fischer H., Changes in farm labour structures on family farms and implications for the Rural Development Plan for Scotland, Journal Economie Rurale, 289-290, pp. 106-129, (2005);English 12 10.2137/145960608784182317https://www.scopus.com/inward/record.uri?eid=2-s2.0-44649101043&doi=10.2137%2f145960608784182317&partnerID=40&md5=bc25d4378db351ba8462d2f48deee37d

The effects of future climate change shocks on macroeconomic aggregates via agricultural production in Tunisia: A dynamic general equilibrium analysis2021 This study aims to analyze the direct and indirect impact of future climate changes on agricultural production and macroeconomic aggregates. A dynamic general equilibrium model of the Tunisian economy has been developed, which takes into account the effects of future climate shocks from 2020 to 2050 to assess the impact of future climate change on agricultural production and macroeconomic aggregates. The model is used to simulate various scenarios. The results of the climate shock simulations clearly show that long-term citrus fruits production is showing remarkable declines in the most citrus-producing governorates following a significant drop in water level in dams and level of groundwater table. In turn, cereals are the plants most affected by the long-term reduction in rainfall. As for the olive production, it would show a decline reaching –1.263% between 2020 and 2024 in the level of its production following reduction in rainfall. From a macroeconomic point of view, climate change will result in the shorAgricultural sector; Climatic change; DGE; Economic growthArndt C., Farmer W., Strzepek K., Thurlow J., Climate Change, Agriculture and Food Security in Tanzania, Review of Development Economics, 16, 3, pp. 378-393, (2012); Bardhan K., Size, Productivity, and Returns to Scale: An Analysis of Farm-Level Data in Indian Agriculture, The Journal of Political Economy, 81, pp. 1370-1386, (1973); Bosello F., Zhang J., Assessing Climate Change Impacts: Agriculture, (2005); Cline W. R., The Impact of Global Warming on Agriculture: Comment, American Economic Review, 86, 5, pp. 1309-1312, (1996); Cline W. R., Global Warming and Agriculture: Impact Estimates by Country, (2007); Darwin R., Marinos T., Lewandrowski J., Raneses A., World Agriculture and Climate Change: Economic Adaptations Agricultural Economic (An Economic Research Service Report No. 703), (1995); Decaluwe B., Martens A., Monette M., Comment construire un modèle calculable d’équilibre général? Une illustration, L’Actualité économique, 62, 3, pp. 442-473, (1986); Deressa T. D., Measuring the economic impact of cliEnglish 1 10.21511/EE.12(1).2021.05https://www.scopus.com/inward/record.uri?eid=2-s2.0-85122572020&doi=10.21511%2fEE.12%281%29.2021.05&partnerID=40&md5=81cebe2906fb3d87a212432b79db2f8f

Asset management of public facilities in an era of climate change: Application of the dynamic computable general equilibrium model2011 Agricultural production depends heavily on climate conditions; therefore, climatic uncertainty caused by global warming represents a significant threat not only to agriculture but also to entire economies. Furthermore, the drastic budget cuts after 2001 in Japan have reduced public capital stock and have placed the production capacities of various industries in jeopardy. This highlights the need for asset management to prolong the structural integrity of facilities. The present study uses the recursive dynamic computable general equilibrium (CGE) model to evaluate asset management measures (namely, those focusing on reinforcing old facilities) in the context of climatic uncertainty. Simulation results showed that the uncertainty of production induced by climate change is amplified through the market mechanism. The variation in the total production was much wider than the variation in agricultural production originally affected by the climate change. The public capital stock maintained by the asset management Asset management measures; Computable general equilibrium model; Hicksian equivalent variation; Public capital stocks; Public investment; Recursive dynamic modelJapan; agricultural production; capital market; climate change; computable general equilibrium analysis; investment; market system; policy analysis; uncertainty analysisBan K., Multi-regional Dynamic Computable General Equilibrium Model of Japanese Economies: Forward Looking Multi-regional Analysis, (2007); Bohringer C., Rutherford F.T., Wiegard W., Computable General Equilibrium Analysis: Opening a Black Box, (2003); Hosoe N., Opening Up the Black Box: Scrutimization of the Internal Structure of Computable General Equilibrium Models, (1999); Kunimitsu Y., Comprehensive Evaluation of Stock Management Activities for Irrigation and Drainage Facilities: Application of Cost-Benefit Analysis in Watarase District, J of the Japanese Society of Irrigation, Drainage and Rural Engineering, 77, 4, pp. 269-273, (2009); Kunimitsu Y., Macro Economic Effects on Preservation of Irrigation and Drainage Facilities: Application of Computable General Equilibrium Model, Journal of Rural Economics, SPEC. ISSUE. 2009, pp. 59-66, (2009); Nakashima Y., The structure of rice production and land consolidation capital, Journal of Rural Economics, 61, 1, pp. 19-28, (1989); Rutherford F.T., Mixed ComplemEnglish 0 10.2495/SDP110461https://www.scopus.com/inward/record.uri?eid=2-s2.0-84865551512&doi=10.2495%2fSDP110461&partnerID=40&md5=da881996af9cef41ab96528c7ca103db

Review of hydro-economic models to address river basin management problems: Structure, applications and research gaps2016 Efficient use of water resources is gaining priority in global development policy debates due to the increasing demand for water from agriculture, industry, energy production and ecosystem services. This study systematically reviews the recent hydro-economic modeling (HEM) literature to characterize the relevance of HEM tools for analyzing problems of water resources planning and management. The review considers both basin-wide (simulation and optimization) and economy-wide (input-output and computable general equilibrium) models. The review is helpful for organizing (a) model features and structure, (b) common themes and scenarios found in HEM applications, (c) typical indicators for reporting results, and (d) geographic coverage. The review closes with a summary of potential new directions that would make these tools even more relevant for improved water management policy analysis. © 2015, by IWMI. All rights reserved.Water management; Water quality; Watersheds; Waterworks; Computable general equilibrium; Economic instruments; Effective management; River basin management; Spatial and temporal scale; Transboundary water resources; Water resources systems; Water-related problems; EconomicsAhrends H., Mast M., Rodgers C., Kunstmann H., Coupled hydrological-economic modelling for optimised irrigated cultivation in a semi-arid catchment of West Africa, Environmental Modelling and Software, 23, 4, pp. 385-395, (2008); Akter S., Grafton R.Q., Merritt W.S., Integrated hydro-ecological and economic modeling of environmental flows: Macquarie Marshes, Australia, Agricultural Water Management, 145, pp. 98-109, (2014); Allan J.A., ‘Virtual water’: A long term solution for water short Middle Eastern economies?, Paper Presented at the 1997 British Association Festival of Science, (1997); Allen R., Pereira L., Raes D., Smith M., Crop Evapotranspiration-Guidelines for Computing Crop Water Requirements, (1998); Antonelli M., Roson R., Sartori M., Systemic input-output computation of green and blue virtual water ‘flows’ with an illustration for the Mediterranean region, Water Resources Management, 26, 14, pp. 4133-4146, (2012); Barbier E.B., Upstream dams and downstream water allocation: The case of the HadejiEnglish 8 10.5337/2015.218https://www.scopus.com/inward/record.uri?eid=2-s2.0-84979257066&doi=10.5337%2f2015.218&partnerID=40&md5=fd1f53d6c93bd4d6977063fad5790883

Research and demonstration of agricultural policy simulation based on CGE model2011 In the event that lacks of faced to policy simulation platform, we presented a simulation platform which makes use of computer technique in this paper. On this platform, we integrated CGE model, DSS, data warehouse, data convert and other components together, established a prototype of policy simulation platform system, and simulated the agriculture subsidizes policy through the scene analysis method. The analytic results demonstrated the feasibility and functionality of the simulation platform prototype system. Copyright © 2011 SciTePress - Science and Technology Publications.Agricultural policy simulation; Computable general equilibrium model (CGE); DSS; IntegratedAgriculture; Data handling; Data warehouses; Information systems; Agricultural policies; CGE model; Computable general equilibrium model; Computer techniques; DSS; Integrated; Policy simulation; Prototype system; Scene analysis; Simulation platform; Computer simulationLiu X., An analysis of the developmental process and real achievement of china's policy science, Journal of Nanjing Normal University, 4, pp. 24-29, (2004); Basu N., Pryor R., Quint T., ASPEN: A micro simulation model of the economy, Computational Economics, 12, pp. 223-241, (1998); Iba T., Hirokane M., Takenaka H., Et al., Boxed economy model: Fundamental concepts and perspectives [C], First International Workshop on Computational Intelligence in Economics and Finance (CIEF'2000), pp. 941-944, (2000); Zhang S., Agent-based micro-simulation models of the economies, Journal of Finance and Economics, 1, pp. 74-78, (2004); Huang J., Li N., China's agricultural policy simulation and projection model-CAPSiM, Journal of Nanjing Agricultural University, 2, pp. 33-44, (2003); Zheng Y., Fan M., Ma G., China CGE Model and Policy Analysis, (1999); Zhao Y., Wang J., CGE Model and its Application in Economic Analysis, (2008); Powell A.A., Murphy C.W., Inside a Modern Macroeconometric Model, (1995); Gao H., Decision SupporEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84865140545&partnerID=40&md5=45c4ff145938fadfc8f53f61b5f473cd

Impact of the CAP's second pillar budget reform on the Czech economy2012 In this paper, three scenarios concerning different budget options of the reformed CAP are analysed based on the general equilibrium approach. The simulations consider a policy shock in 2014 and assess its impact until 2020. The results suggest that the changes in financing the second pillar CAP will produce only marginal effects on the economy. However, the reallocation of funds from the first to the second pillar has considerably larger negative effects on gross value added and employment in agriculture than the case of the second pillar budget reduction. On the other hand, the reallocation of funds will produce small but positive effects on the remaining sectors of the economy and the GDP. Research presented in this paper is the result of a research grant MSM 6046070906 "Economics of Czech agricultural resources and their efficient usage within the framework of multifunctional agri-food systems" and a Research Task of UZEI conducted for the Ministry of Agriculture TÚ 4241/2011".Agriculture; Budget; CGE model; Common agricultural policy; Investment subsidies; Second pillar; SimulationCzech Republic; Common Agricultural Policy; economic impact; general equilibrium analysis; Gross Domestic Product; national economy; policy reform; resource allocation; subsidy systemBednarikova Z., Doucha T., Impact of agricultural policy scenarios on the development of remote rural areas - a case study of Bruntál and Ostrava districts, Czech Journal of Agricultural Economics, 55, 4, pp. 161-168, (2009); Ciaian P., Swinnen J.F.M., Land Market Imperfections and Agricultural Policy Impacts in the New EU Member States: A Partial Equilibrium Analysis, American Journal of Agricultural Economics, 88, 4, pp. 799-815, (2006); European Economic Forecast, (2010); Regulation of the European Parliament and of the Council establishing rules for, DP., to farmers under support schemes within the framework of the, C. A, (2011); Impact assessment of the Common Agricultural Policy towards 2020, (2011); CAP., Reform Proposals Annex to the Working Document from the Commission Services on the budgetary calculations underlying the legislative proposals for the reform of the CAP., (2011); Gohin A., Bureau J.C., Modelling the EU sugar supply to assess sectoral policy reforms, European Review of Agricultural EcoEnglish 5 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84874029645&partnerID=40&md5=2a80a45d905271ae1a79c88457aed123



Moroccan agriculture, climate change, and the Moroccan Green Plan: A CGE analysis2018 This paper provides estimates of the economic impacts of climate change and estimates the adaptation potential of the current Moroccan agricultural development and investment strategy, the Moroccan Green Plan (MGP). We develop a regionalised Morocco Computable General Equilibrium model to analyse the linkages of climate-induced productivity losses (gains) at the level of administrative and economic regions in Morocco. We model the climate change impacts as productivity shocks in the agricultural sector. The yield projections are for 2050, which we introduce with respect to a 2003 baseline. The results indicate no major differences between the climate change impacts without and with the MGP. With no MGP adaptation, GDP impacts range from -3.1% to +0.4%. When including the MGP targets, GDP impacts range from -2.9% to +0.43%. A potential cause for such results is the limited scope in terms of agricultural sector coverage of our MGP simulations owing to modelling and data constraints. © 2018, African Journal of AAdaptation; Agricultural policy; CGE models; Climate change; UncertaintyProjet d'Intégration du Changement Climatique dans la Mise en oeuvre du Plan Maroc Vert (PICCPMV): Etude Cadre de l'Impact Environnemental et Social, (2011); (2014); Arndt C., Benfica R., Tarp F., Thurlow J., Uaiene R., Biofuels, poverty, and growth: A computable general equilibrium analysis of Mozambique, Environment and Development Economics, 15, 1, pp. 81-105, (2010); Arndt C., Farmer W., Strzepek K., Thurlow J., Climate change, agriculture and food security in Tanzania, Review of Development Economics, 16, pp. 378-393, (2012); Arndt C., Pauw K., Thurlow J., Biofuels and economic development: A computable general equilibrium analysis for Tanzania, Energy Economics, 34, 6, pp. 1922-1930, (2012); Birur D.K., Hertel T.W., Tyner W.E., Impact of biofuel production on world agricultural markets: A computable general equilibrium analysis, (2008); Burniaux J-M., Nicoletti G., Oliveira-Martins J., Green: A global model for quantifying the costs of policies to curb CO2 emissions (OECD Economic Studies No, (1992); CaEnglish 9 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058223000&partnerID=40&md5=073578b2c89e6b4b4518e29a5e7511b5

An applied computable equilibrium (ACE) model of the CAP cereal policy reforms: the case of Ireland1995 In this paper an applied computable equilibrium (ACE) model is constructed to examine the economic impact of the CAP (Mac Sharry) cereal policy reforms. The model is applied to Irish data. The reforms comprise three elements: a 29% reduction in "support' prices; a requirement that producers "set aside' 15% of the land devoted to cereal production, and compensation for the price reduction and "set aside'. The simulations for Ireland suggest that production of cereals would fall by between 14% and 9%. The usage of intermediate inputs (mainly fertilisers) could fall by between 19% and 9%. The outcome for land values is dependent, inter alia on the assumed technology of the production system. -AuthorIreland; agricultural policy; CAP; cereals policy; modelling approach; policy reformEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028841331&partnerID=40&md5=cea773ac1c30e9bfbfcd3cd570c7c67d

Agrichemical reduction policy: its effect on income and income distribution1991 When farm chemical use is restricted, gross farm income rises, but net income may fall. A 10-sector applied general equilibrium model was used to arrive at this assessment. Compared are a chemical use tax, an input restriction on chemicals, and a farm sales restriction imposed on input suppliers. The tax and sales restrictions reduce net income because of rising costs, while the input restriction holds the potential for raising net farm income. -Authoragricultural policy; chemical usage; general equilibrium model; income distribution; policy impact; simulation modelEnglish 5 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0026270736&partnerID=40&md5=999468ff34081f05878e78b80a32dd47

Implications of Russia’s War in Ukraine for the Global Agri-Food Sector – An Ex-Ante Assessment using Different Simulation Models2022 In light of Russia’s war in Ukraine, three widely used trade and sector models were applied to assess: i) global food and nutrition security, ii) the effects on the bioeconomy, and iii) the implications for the European Common Agricultural Policy (CAP). Simu-lation results show that an export stop of agri-food commodities in Ukraine and Russia results in a sub-stantial increase in global agri-food prices under short-term assumptions. However, the longer-term effects are much smaller due to global supply respons-es. The effects on food security depend on the im-portance of cereals in countries’ diets. Furthermore, due to subsequent Gross Domestic Product declines, there may be further negative long-term implications for food security, especially in Africa. An additional scenario with a 10% increase in the global oil price shows that European Union (EU) biofuel production is heavily affected. The implementation of the initially envisaged CAP requirement of a set-aside of 4% of the farmed area would have little biofuels; CAPRI; CGE; DART; food security; GTAP; UkraineAguiar A., Narayanan B., McDougall R., An Overview of the GTAP 9 Data Base, Journal of Global Economic Analysis, 1, 1, pp. 181-208, (2016); Aguiar A., Chepeliev M., Corong E., McDougall R., VAN DER Mensbrugghe D., The GTAP Data Base: Version 10, Journal of Global Economic Analysis, 4, 1, pp. 1-27, (2019); Armington P.S., A Theory of Demand for Products Distinguished by Place of Production, Staff Papers (International Monetary Fund), 16, 1, pp. 159-178, (1969); BARREIRO-HURLE J., BOGONOS M., HRISTOV J., PEREZ-Domiguez I., Sahoo A., Salputra G., Weiss F., Bal-DONI E., Elleby C., Modelling environmental and climate ambition in the agricultural sector with the CAPRI model, pp. 1-93, (2021); Behringer J., Dullien S., Herzog-Stein A., Hohl-FELD P., RIETZLER K., STEPHAN S., THEOBALD T., TOBER S., Watzka S., Ukraine-Krieg erschwert Erholung nach Pandemie - Prognose der wirtschaftli-chen Entwicklung 2022/2023, IMK Report, 174, pp. 1-46, (2022); Berkhout P., Bergevoet R., van Berkum S., A brief analysis of the impact oEnglish 4 10.30430/gjae.2022.0310https://www.scopus.com/inward/record.uri?eid=2-s2.0-85148220894&doi=10.30430%2fgjae.2022.0310&partnerID=40&md5=cffedd97d4e76e720d1d63b9d4a74f51

Nitrogen Tax and Set-Aside as Greenhouse Gas Abatement Policies Under Global Change Scenarios: A Case Study for Germany2020 The ambitious climate policy objectives of the COP21 agreement require the design and the implementation of effective and efficient policy instruments. The effectiveness and efficiency of agricultural abatement options depend on regional climate and natural conditions, changes in the global economy, global agricultural markets and regional agricultural production. Thus, the assessment of abatement options requires consideration of the global scale, the market scale and the regional producer scale. We investigate two abatement options discussed controversially in literature. Both have been partially applied to reduce environmental pollution from agriculture: a tax on nitrogen and the obligatory set-aside of agricultural land. Our study provides an assessment of the ecological effectiveness and the economic efficiency of both abatement options under different global scenarios. In our policy analysis we combine three applied policy simulation models to develop an integrated economic model framework. This model fAgriculture; Environmental policies; Global scenarios; Greenhouse gas abatement; Integrated modellingGermany; Agricultural robots; Agriculture; Commerce; Efficiency; Environmental protection; Gas emissions; Greenhouse gases; Nitrogen; Taxation; Agricultural markets; Agricultural productions; Effectiveness and efficiencies; Environmental pollutions; General equilibrium models; Greenhouse gas abatements; Marginal abatement costs; Partial equilibrium model; abatement cost; agricultural market; environmental policy; global change; greenhouse gas; numerical model; policy analysis; policy making; regional climate; set-aside; tax system; Economic analysisAlbiac J., Kahil T., Notivol E., Calvo E., Agriculture and climate change: potential for mitigation in Spain, Sci Total Environ, 592, pp. 495-502, (2017); Alexandratos N., Bruinsma J., World agriculture towards 2030/2050: the 2012 revision, (2012); Allen B., Marechal A., Agriculture GHG emissions: determining the potential contribution to the effort sharing regulation. Report prepared for Transport and Environment, (2017); Beurskens L.W., Hekkenberg M., Vethman P., Renewable Energy Projections (ECN-E—10-069). National Renewable Energy Action Plans of the European Member States, (2011); Blanco M., Adenauer M., Shresta S., Becker A., Methodology to Assess EU Biofuel Policies: The CAPRI Approach, (2013); Britz W., Automated model linkages: the example of CAPRI, Ger J Agric Econ, 8, pp. 363-367, (2008); Britz W., Hertel T.W., Impacts of EU biofuels directives on global markets and EU environmental quality: an integrated PE, global CGE analysis, Agric Ecosyst Environ, 142, pp. 102-109, (2011); Britz W., Witzke P.,English 5 10.1007/s10640-020-00425-0https://www.scopus.com/inward/record.uri?eid=2-s2.0-85085012412&doi=10.1007%2fs10640-020-00425-0&partnerID=40&md5=385d5f2f731ca2f0234d990d0a86bc3b

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

The impact of different policy environments on agricultural land use in Europe2006 The impact of globalization on trade, production and land use was key to the Doha development round. Although many studies have shown the positive influence of liberalization on trade and production, the environmental questions remain unanswered in most studies. Here we present a combination of an economic (Global Trade Analysis Project, GTAP) and a biophysical (IMAGE) model. The methodology is innovative as it combines state of the art knowledge from both the economic and biophysical worlds. First, the treatment of agriculture and land use is improved in the economic model. For example, information from the OECD Policy Evaluation Model (PEM) was incorporated to improve the agricultural production structure and a new land allocation methodology was introduced using regional land supply curves to facilitate the conversion of idle land to productive land while giving consideration to the level of intensification. Secondly, the adapted economic model is linked to the biophysical modeling framework IMAGE allowingGlobal Economy Model; Integrated Assessment Model; Land use; Long-term scenarios; Trade liberalizationEurasia; Europe; agricultural policy; globalization; land use; liberalization; tradeAbler D., Adjustment at the sectoral level, An IAPRAP Workshop on Policy Reform and Adjustment, (2003); Alcamo J., Leemans R., Kreileman G.J.J., Global Change Scenarios of the 21st Century. Results from the IMAGE 2.1 Model, (1998); Balkhausen O., Banse M., Modeling of Land Use and Land Markets in Partial and General Equilibrium Models: The Current State, (2004); Bollen J.C., Manders T., Mulder M., Four Futures for Energy Markets and Climate Change. CPB Special Publication, 52, (2004); Bouwman A.F., Leemans R., The role of forest soils in the global carbon cycle, Carbon Forms and Functions in Forest Soils, pp. 503-525, (1995); Bouwman A.F., Van Der Hoek K.W., Eickhout B., Soenario I., Exploring changes in world ruminant production systems, Agric. Syst., 84, pp. 121-153, (2005); Cpb, Four Futures of Europe, (2003); De Janvry A., Fafchamps M., Sadoulet E., Peasant household behavior with missing markets: Some paradoxes explained, Econ. J., 101, pp. 1400-1417, (1991); Fact Sheet - Enlargement and Agriculture: A FEnglish 286 10.1016/j.agee.2005.11.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-33644501830&doi=10.1016%2fj.agee.2005.11.006&partnerID=40&md5=8814af3a90d28e012700ce065daf6374

Impacts of EU biofuels directives on global markets and EU environmental quality: An integrated PE, global CGE analysis2011 As policy makers become increasingly aware of the impact of their decisions on the global economy, as well as the impact of developments in the global economy on regional and national resource use, the demand for cross-scale analysis of economic and environmental policies has become a high priority. This paper contributes to this literature by developing a new methodology to link two widely used policy models in order to provide an integrated assessment of the environmental impacts of EU biofuels mandates. By combining the CAPRI model of EU agricultural production and resource use with the GTAP model of global trade and land use, we are able to estimate both the global impacts of EU biofuels policies as well as the detailed, regional changes in land use and nutrient surplus. The applicability of this combined modeling approach extends well beyond biofuels. It could offer important insights into the global impacts of EU agricultural policy reforms, as well as analysis of the EU-regional impacts of global agreeBiofuels; Induced land use change; Model linkageagricultural production; biofuel; climate change; decision making; environmental assessment; environmental impact; environmental policy; environmental quality; European Union; global economy; integrated approach; land use; land use change; market system; policy making; resource use; trade policyBanse M., van Meijl H., Tabeau A., Woltjer G., Will EU biofuel policies affect global agricultural markets?, European Review of Agricultural Economics, 35, 2, pp. 117-141, (2007); Britz W., Automated model linkages: the example of CAPRI, Agrarwirtschaft, Jahrgang, 57, pp. 363-367, (2008); Impact Assessment of the Renewable Energy Roadmap-March 2007, (2007); Fargione J., Hill J., Tillman D., Polasky S., Hawthorne P., Land clearing and the biofuel carbon debt, Science, 319, pp. 1235-1238, (2008); Hertel T.W., Keeney R., Ivanic M., Winters L.A., Why isn't the Doha development agenda more poverty friendly?, Review of Development Economics, 13, 4, pp. 543-559, (2009); Hertel T.W., Lee H., Rose S., Sohngen B., Modeling land-use related greenhouse gas sources and sinks and their mitigation potential, Economic Analysis of Land Use in Global Climate Change Policy, (2009); Hertel T.W., Global Trade Analysis, Modeling and Applications, (1997); Hertel T.W., Tyner W.E., Birur D.K., Global impacts of biofuels, Energy JournEnglish 80 10.1016/j.agee.2009.11.003https://www.scopus.com/inward/record.uri?eid=2-s2.0-78649593555&doi=10.1016%2fj.agee.2009.11.003&partnerID=40&md5=6e73fe24970b33e279ac216d6808c696

Multi-scale scenarios of spatial-temporal dynamics in the European livestock sector2011 The European livestock sector has changed rapidly in the recent past and further changes are expected in the near future due to reforms in the European Common Agricultural Policy (CAP), increasing environmental concerns and changing consumer awareness. We developed a multi-scale modeling approach for exploring spatial and temporal dynamics of livestock distribution by accounting for drivers at different spatial scales. Such approach can provide a basis for environmental impact assessments of livestock farming at broad spatial scales. Assessment of change in both quantity and location was made for six livestock types. Four contrasting scenarios were applied ranging from globalization to regionalization, as well as from low regulation levels and dominance of market forces towards a higher degree of governmental regulation.   National level livestock numbers as calculated by a macro-economic model were spatially distributed at the landscape scale according to the scenario assumptions considering biophysical, socLivestock changes; Livestock distribution; Multi-scale modeling; ScenariosEurope; Bos; Capra hircus; Ovis aries; Suidae; biophysics; environmental impact assessment; environmental legislation; environmental modeling; environmental policy; environmental protection; European Union; globalization; livestock farming; regionalization; socioeconomic status; spatiotemporal analysisAlcamo J., Leemans R., Kreileman E., Global Change Scenarios of the 21st Century, (1998); Berntsen J., Petersen B.M., Jacobsen B.H., Olesen J.E., Hutchings N.J., Evaluating nitrogen taxation scenarios using the dynamic whole farm simulation model FASSET, Agricultural Systems, 76, pp. 817-839, (2003); Boogaard H.L., Eerens H., Supit I., Diepen C.A.V., Piccard I., Kempeneers P., (2002); Bolsius E.C.A., (1993); Bouwman A.F., Hoek K., Eickhout B., Soenario I., Exploring changes in world ruminant production systems, Agricultural Systems, 84, pp. 121-153, (2005); Ciaian P., Swinnen J.F.M., Land market imperfections and agricultural policy impacts in the new EU member states: a partial equilibrium analysis, American Journal of Agricultural Economics, 88, pp. 799-815, (2006); Dalgaard T., Rygnestad H., Jensen J.D., Larsen P.E., Methods to map and simulate agricultural activity at the landscape-scale, Danish Journal of Geography, 3, pp. 29-39, (2002); De Vries W., Lesschen J.P., Oudendag D.A., Kros J., Voogd J.C., SteEnglish 23 10.1016/j.agee.2010.11.015https://www.scopus.com/inward/record.uri?eid=2-s2.0-79151479875&doi=10.1016%2fj.agee.2010.11.015&partnerID=40&md5=d70360f2288d404918cc63b2ed16ee39

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

The economic cost of the CAP revisited2001 This paper reports estimates of the domestic economic cost of the common agricultural policy (CAP) from computable general equilibrium simulations which incorporate imperfect competition in the non-primary sectors, as well as explicit modelling of agricultural protection. Imperfect competition is characterised to include hierarchical preferences, addressing the notion of varietal diversity as an important decision variable in consumer behaviour. Results indicate that repeal of the CAP would reduce varietal diversity in food processing in the EU, causing utility losses. However, these would be countered by positive varietal effects in other sectors and by strong allocative effects. The net cost of the CAP to the EU is estimated at 0.2% of gross domestic product (GDP). For an individual member state the cost can be considerably larger, as with the UK where the estimate is above 0.5% of GDP. © 2001 Elsevier Science B.V. All rights reserved.CAP; CGE; GTAP; Imperfect competition; Varietal effectsEurope; Common Agricultural Policy; computable general equilibrium analysis; cost; European UnionAtkin M., Snouts in the Trough, (1993); Bach C.F., Pearson K.R., Implementing quotas in GTAP using GEMPACK or How to linearise an inequality, GTAP Technical paper, 4, (1996); Baldwin R.E., Francois J.F., Scale Economies: Imperfect competition and the eastern expansion of the EU, Proceedings of the Global Trade Analysis Conference, (1996); Blake A.T., Rayner A.J., Reed G.V., A CGE analysis of agricultural liberalization: The Uruguay Round and CAP reform, Proceedings of the First Annual Conference on Global Economic Analysis, (1998); Blake A.T., Hubbard L.J., Philippidis G., Rayner A.J., Reed G.V., General Equilibrium Modelling of the Common Agricultural Policy, (1999); Brown D.K., Tariffs the terms of trade and national product differentiation, J. Policy Model., 9, pp. 503-526, (1987); Buckwell A.E., Harvey D.R., Thomson K.J., Patton K.A., The Costs of the Common Agricultural Policy, (1982); Burniaux J.M., Waelbroeck J., The impact of the CAP on developing countries: A general equilibrium analysis, Pressure GrEnglish 13 10.1016/S0169-5150(01)00093-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-0035164688&doi=10.1016%2fS0169-5150%2801%2900093-7&partnerID=40&md5=1c632fe6099b1dd76db3de09e628d6dc

Anticipating the Future of Finnish Agrifood Sector by Using Alternative Research Methods2017 The goal of this study is to forecast the future of the Finnish agri-food sector for decision makers and interest groups in order to support the process of policy planning and decision making in a changing EU Common Agricultural Policy (CAP) combined with alterations in the global agricultural, trade, and climate policy. Two methods are utilized concurrently in this study—the quantitative method based on a computable general equilibrium model called the GTAP (Global Trade Analysis Project) and the Delphi method based on panels of expert opinions. The quantitative “what if” GTAP modeling is used to forecast the Finnish agri-food sector until 2030, while the qualitative Delphi method with panels of experts is used to foresee the short- and long-term developments in the Finnish agri-food sector. The results from both methods can provide a more complete picture and comprehensive understanding of the future. The GTAP model projects that the relative competitiveness of Finnish milk, cereal, and meat production woulAgricultural policy; Delphi method; Finnish agri-food sector; future; GTAP modelArmington P., A theory of demand for products distinguished by place of production, International Monetary Fund Staff Papers, 16, pp. 159-178, (1969); Barnard C.H., Whittaker G., Westenbarger D., Ahearn M., Evidence of capitalization of direct government payments into U.S. cropland values, American Journal of Agricultural Economics, 79, pp. 1642-1650, (1997); Bell W., Foundations of futures studies: Human science for a new era, 1, (1997); Burniaux J.M., Truong T., GTAP-E: An energy-environmental version of the GTAP model, GTAP Technical Paper No. 16, (2002); Cunha A., Swinbank A., Exploring the determinants of cap reform: A Delphi survey of key decision-makers, JCMS: Journal of Common Market Studies, 47, pp. 235-261, (2009); Eto H., The suitability of technology forecasting/foresight methods for decision systems and strategy: A Japanese view, Technological Forecasting and Social Change, 70, pp. 231-249, (2003); Hertel T., Tsigas M., Structure of GTAP, Global trade analysis, (1997); Huan-Niemi E., Kerkela L., English 6 10.1080/10454446.2014.1000443https://www.scopus.com/inward/record.uri?eid=2-s2.0-84961205704&doi=10.1080%2f10454446.2014.1000443&partnerID=40&md5=8fd71a32ee045f8a231c6f42f4f1b2c6

Livestock in a changing climate: Production system transitions as an adaptation strategy for agriculture2015 Livestock farming is the world's largest land use sector and utilizes around 60% of the global biomass harvest. Over the coming decades, climate change will affect the natural resource base of livestock production, especially the productivity of rangeland and feed crops. Based on a comprehensive impact modeling chain, we assess implications of different climate projections for agricultural production costs and land use change and explore the effectiveness of livestock system transitions as an adaptation strategy. Simulated climate impacts on crop yields and rangeland productivity generate adaptation costs amounting to 3% of total agricultural production costs in 2045 (i.e. 145 billion US$). Shifts in livestock production towards mixed crop-livestock systems represent a resource- and cost-efficient adaptation option, reducing agricultural adaptation costs to 0.3% of total production costs and simultaneously abating deforestation by about 76 million ha globally. The relatively positive climate impacts on grass adaptation costs; climate impacts; land use modeling; livestock; production systemsNorth America; South Asia; Carbon dioxide; Climate change; Climate models; Cost reduction; Costs; Crops; Deforestation; Economics; Emission control; Forestry; Land use; Natural resources; Productivity; Adaptation strategies; Agricultural productions; Agricultural resources; Climate impacts; Land use models; livestock; Production system; Total production cost; agricultural production; climate change; climate effect; crop yield; deforestation; emission; land use change; livestock farming; natural resource; production system; rangeland; resource management; AgricultureAlkemade R., Reid R.S., Van Den Berg M., Leeuw J., De, Jeuken M., Assessing the impacts of livestock production on biodiversity in rangeland ecosystems, Proc. Natl Acad. Sci. USA, 110, pp. 20900-20905, (2013); Asseng S., Et al., Uncertainty in simulating wheat yields under climate change, Nat. Clim. Change, 3, pp. 827-832, (2013); Bassu S., Et al., How do various maize crop models vary in their responses to climate change factors?, Glob. Change Biol., 20, pp. 2301-2320, (2014); Bodirsky B.L., Et al., Reactive nitrogen requirements to feed the world in 2050 and potential to mitigate nitrogen pollution, Nat. Commun., 5, (2014); Bodirsky B.L., Popp A., Weindl I., Dietrich J.P., Rolinski S., Scheiffele L., Schmitz C., Lotze-Campen H., N2O emissions from the global agricultural nitrogen cycle - Current state and future scenarios, Biogeosciences, 9, pp. 4169-4197, (2012); Bondeau A., Et al., Modelling the role of agriculture for the 20th century global terrestrial carbon balance, Glob. Change Biol., 13, pp. 679-706English 86 10.1088/1748-9326/10/9/094021https://www.scopus.com/inward/record.uri?eid=2-s2.0-84944691392&doi=10.1088%2f1748-9326%2f10%2f9%2f094021&partnerID=40&md5=5748354d11445638756669ac06952d48

The impacts of reforming agricultural policy support on cereal prices: a CGE modeling approach2024 Purpose: This paper investigates the effects of the total abolition of all forms of agricultural subsidies to producers and border tariffs on the prices of staple cereals. Design/methodology/approach: The authors use the GTAP global economy-wide model and focus on 27 countries and 8 regions. The GTAP database that is used contains information on budgetary transfers to producers and market price support such as domestic price support, tariffs, export subsidies, quotas on exports or imports and other border measures. Findings: The removal of subsidies is estimated to significantly increase the prices of wheat and other cereal grains in Japan, paddy rice in Malaysia and Indonesia, processed rice in Malaysia and Indonesia and wheat in Brazil and India. When border tariffs are removed, cereal prices are projected to fall in several countries, but the decline is more pronounced for wheat in Kenya and Japan, other cereal grains in South Korea and all staples in Nepal. Research limitations/implications: The alternatiAgricultural support policies; Cereal Prices; CGE modelBaldos U.L.C., Hertel T., Bursting the bubble: a long run perspective on crop commodity prices, (2014); Corong E.L., Hertel T.W., McDougall R., Tsigas M., Van Der Mensbrugghe D., The standard GTAP model, version 7, Journal of Global Economic Analysis, 2, 1, pp. 1-119, (2017); Dawe D., Morales-Opazo C., Balie J., Pierre G., How much have domestic food prices increased in the new era of higher food prices?, Global Food Security, 5, pp. 1-10, (2015); Healthy Diets from Sustainable Food Systems. Food Planet Health. Summary Report of the EAT-Lancet Commission, (2019); Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of the Regions: A Farm to Fork Strategy for a Fair, Healthy and Environmentally-Friendly Food System, (2020); Fanzo J., Covic N., Dobermann A., Henson S., Herrero M., Pingali P., Staal S., A research vision for food systems in the 2020s: defying the status quo, Global Food Security, 26, (2020); A multi-billion-dollarEnglish 0 10.1108/JES-06-2022-0362https://www.scopus.com/inward/record.uri?eid=2-s2.0-85161422455&doi=10.1108%2fJES-06-2022-0362&partnerID=40&md5=284a0d377476942f4357b5e5188eacc2

Implications of Russia’s War in Ukraine for the Global Agri-Food Sector – An Ex-Ante Assessment using Different Simulation Models2022 In light of Russia’s war in Ukraine, three widely used trade and sector models were applied to assess: i) global food and nutrition security, ii) the effects on the bioeconomy, and iii) the implications for the European Common Agricultural Policy (CAP). Simu-lation results show that an export stop of agri-food commodities in Ukraine and Russia results in a sub-stantial increase in global agri-food prices under short-term assumptions. However, the longer-term effects are much smaller due to global supply respons-es. The effects on food security depend on the im-portance of cereals in countries’ diets. Furthermore, due to subsequent Gross Domestic Product declines, there may be further negative long-term implications for food security, especially in Africa. An additional scenario with a 10% increase in the global oil price shows that European Union (EU) biofuel production is heavily affected. The implementation of the initially envisaged CAP requirement of a set-aside of 4% of the farmed area would have little biofuels; CAPRI; CGE; DART; food security; GTAP; UkraineAguiar A., Narayanan B., McDougall R., An Overview of the GTAP 9 Data Base, Journal of Global Economic Analysis, 1, 1, pp. 181-208, (2016); Aguiar A., Chepeliev M., Corong E., McDougall R., VAN DER Mensbrugghe D., The GTAP Data Base: Version 10, Journal of Global Economic Analysis, 4, 1, pp. 1-27, (2019); Armington P.S., A Theory of Demand for Products Distinguished by Place of Production, Staff Papers (International Monetary Fund), 16, 1, pp. 159-178, (1969); BARREIRO-HURLE J., BOGONOS M., HRISTOV J., PEREZ-Domiguez I., Sahoo A., Salputra G., Weiss F., Bal-DONI E., Elleby C., Modelling environmental and climate ambition in the agricultural sector with the CAPRI model, pp. 1-93, (2021); Behringer J., Dullien S., Herzog-Stein A., Hohl-FELD P., RIETZLER K., STEPHAN S., THEOBALD T., TOBER S., Watzka S., Ukraine-Krieg erschwert Erholung nach Pandemie - Prognose der wirtschaftli-chen Entwicklung 2022/2023, IMK Report, 174, pp. 1-46, (2022); Berkhout P., Bergevoet R., van Berkum S., A brief analysis of the impact oEnglish 4 10.30430/gjae.2022.0310https://www.scopus.com/inward/record.uri?eid=2-s2.0-85148220894&doi=10.30430%2fgjae.2022.0310&partnerID=40&md5=cffedd97d4e76e720d1d63b9d4a74f51

Analyzing results from agricultural large-scale economic simulation models: Recent progress and the way ahead2015 This article discusses the role of post model processing and Graphical User Interfaces (GUIs) in the context of applying large and complex economic simulation models for Impact Assessment (IA) of policies impacting the agricultural and food sectors. The calculation of indicators from different domains and decomposition approaches is presented as part of post-processing of model results. We review user roles with regard to the application of complex economic models in agricultural IA, concluding that the GUIs will be mostly used by experienced analysts. The article stresses the role of GUIs in separating the code implementation of the economic model from the presentation of their results for analytical purposes. It highlights core functionalities of GUIs based on a detailed comparison between the GUIs and post-model analysis tools of three large economic models: Aglink- Cosimo, CAPRI and GTAP (Global Trade Analysis Project). Whereas the Aglink-Cosimo and CAPRI (Common Agricultural Policy Regionalised Impact MoAgriculture; Economic modelling; Graphical user interface; Policy impact assessment; Post-model processingBanta E.R., ModelMate - A Graphical User Interface for Model Analysis, (2011); Bazzani G., An integrated decision support system for irrigation and water policy design: DSIRR, Environmental Modelling and Software, 20, 2, pp. 153-163, (2005); Bezlepkina I., Adenauer M., Kuiper M., Janssen S., Knapen R., Kanellopoulos A., Brouwer F., Wien J.E., Wolf J., Van Ittersum M., Using the SEAMLESS integrated framework for ex-ante assess-ment of trade policies, Towards effective food chains: models and applications, pp. 251-271, (2010); Britz W., IT - An Unimportant Ingredient of Large Scale Models?, German Journal of Agricultural Economics, 48, 3-4, pp. 159-162, (1999); Britz W., GAMS Graphical Interface Generator. Institute for Food and Resource Economics, University Bonn, (2010); Britz W., GGIG Graphical Interface Generator, User Guide, (2010); Britz W., Decomposing price and other effects in the CAPRI market model for result analysis, (2011); Britz W., A New Graphical User Interface Generator for Economic Models and English 3 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84937551794&partnerID=40&md5=8d5c77ce9347aa38c48081a81557d2d7

Infrastructure investments for improved market access in sub- Saharan Africa: A CGE analysis2018 Many governments adopt agricultural policies that affect production incentives across commodities. In addition, severe market failures in the form of high marketing margins often lower the prices that farmers receive. Yet the impacts of excessive market-access costs for farmers has not been sufficiently analysed, particularly in sub-Saharan Africa (SSA). Using the newly available FAO/MAFAP dataset, we augment the GTAP model with domestic support and border protection, as well as data on market development gaps (MDGs) in selected SSA countries. We undertake several policy simulations to explore the impacts of changes in excessively high marketing costs. Our findings indicate that addressing MDGs can bring positive overall benefits, with particularly strong gains accruing to sectors and countries with very negative MDGs, such as the non-traditional crops in Ethiopia. In other cases, reducing positive MDGs, which operate as protection of certain sectors from imports, is projected to lead to a decline in exports CGE modelling; Infrastructure investments; Market failures; Policy distortions; Sub-Saharan AfricaAguiar A., Narayanan B., McDougall R., An overview of the GTAP 9 database, Journal of Global Economic Analysis, 1, 1, pp. 181-208, (2016); Anderson K., Martin W., Distortions to agricultural incentives in Asia, (2009); Anderson K., Masters W.A., Distortions to agricultural incentives in Africa, (2009); Anderson K., Nelgen S., Updated national and global estimates of distortions to agricultural, 1955 to 2011, (2013); Anderson K., Valdes A., Distortions to agricultural incentives in Latin America and the Caribbean, (2008); Anderson K., Valenzuela E., Estimates of global distortions to agricultural incentives, 1955 to 2007, (2008); Anderson K., Swinnen J., Distortions to agricultural incentives in Europe's transition economies, (2008); Angelucci F., Balie J., Gourichon H., Mas Aparisi A., Witwer M., Monitoring and analysing food and agricultural policies in Africa, (2013); Asiedu E., On the determinants of foreign direct investment to developing countries: Is Africa different?, World Development, 30, 1, pp. 107-English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85050159771&partnerID=40&md5=80ba2c8054a6cdd3225bcd7c86e7f7f9

Environmentalism and localism in agricultural and land-use policies can maintain food production while supporting biodiversity. Findings from simulations of contrasting scenarios in the EU2019 Increasing food production without further harming biodiversity is a key challenge of contemporary societies. In this paper, we assess trade-offs between agricultural output and two key agri-environmental indicators in four contrasting scenarios for Europe in 2040. The scenarios represent different storylines encompassing assumptions on macro-economic drivers (e.g. population and GDP growth rate), demand for food and livestock products as well as policy choices on trade liberalisation/protectionism, biodiversity conservation, regulations on land-use planning and subsidies to farmers through the European Union (EU) Common Agricultural Policy (CAP). Through a complex modelling chain, we projected for the year 2040: i) the total energy content of agricultural output; ii) the total nitrogen surplus, a proxy of the overall impact of agriculture on the environment; and iii) an index measuring the capacity of agricultural systems to support biodiversity. We present both aggregate results (EU level) and spatially expBiodiversity conservation; Common agricultural policy; Food production; Land sharing; Land use policies; ScenariosEurope; agri-environmental policy; agricultural policy; biodiversity; Common Agricultural Policy; environmentalism; European Union; food production; land use planning; policy analysisBanse M., Van Meijl H., Tabeau A., Woltjer G., Hellmann F., Verburg P.H., Impact of EU biofuel policies on world agricultural production and land use, Biomass Bioenergy, 35, 6, pp. 2385-2390, (2011); Baranzelli C., Jacobs C., Batista E., Silva F., Perpina Castillo C., Lopes Barbosa A., Arevalo Torres J., Lavalle C., The Reference Scenario in the LUISA Platform—updated Configuration 2014, (2014); Bartolini F., Brunori G., Understanding linkages between common agricultural policy and High Nature Value (HNV) farmland provision: an empirical analysis in Tuscany Region, Agric. Food Econ., 2, 1, (2014); Batista E., Silva F., Koomen E., Diogo V., Lavalle C., Estimating demand for industrial and commercial land use given economic forecasts, PLoS One, 9, 3, (2014); Britz W., Witzke P., CAPRI Model Documentation 2012, (2012); Cherlet M., Hutchinson C., Reynolds J., Hill J., Sommer S., von Maltitz G., World Atlas of Desertification, (2018); Desjeux Y., Dupraz P., Kuhlman T., Paracchini M.L., Michels R., Maigne E., ReinhEnglish 18 10.1016/j.landusepol.2019.05.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067293742&doi=10.1016%2fj.landusepol.2019.05.005&partnerID=40&md5=0f7c0edce0b1d591d8a292c018686673

Thünen Baseline 2015-2025: Agri-economic projections for Germany2016 This article presents the Thünen Baseline 2015-2025, a projection of medium-term developments of the agricultural sector in Germany, addressing agricultural trade, prices, production, land use, income and environmental aspects. The Baseline was established using and combining several models of the Thünen Modelling Network. In the Thünen Baseline 2015-2025, a favourable outlook for world agricultural markets, in combination with a weak Euro, contribute to the positive development of many agricultural product prices and farm incomes in Germany. The abolishment of the milk quota and rising milk prices are key factors in the projected increase of milk production to 37 million tons by 2025. However, a sensitivity analysis, based on a scenario which assumes an appreciation of the Euro, highlights the extent to which export-oriented sectors (e.g., the milk sector) depend on macro-economic developments. Germany is the only member state without voluntary coupled support payments in the Baseline. The use of coupled payAgricultural policy; Germany; Impact assessment; Modelling; Modelling NetworkArmington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeier M., Analyse der Wirkungen Unterschiedlicher Systeme von Direkten Transferzahlungen Unter Besonderer Berücksichtigung von Bodenpacht- und Quotenmärkten, (2005); Umsetzung der EU-Agrarreform in Deutschland, (2015); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, 8, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2012, (2014); Cypris Ch., Positive Mathematische Programmierung (PMP) im Agrarsektormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM: Ein Kalkulationsprogramm für Emissionen aus der Landwirtschaft, Landbauforsch Völkenrode, 52, 1, pp. 19-42, (2002); Deppermann A., Grethe H., Offermann F., Distributional effects of CAP liberalisation on western German farm incomes: An ex-ante analysis, Eur Rev Agrie Econ, 41, 4, pp. 605-626, (2014); Prospects for EU Agricultural MarEnglish 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7f

Thünen-Baseline 2013-2023: Agri-economic projections for Germany2014 This article presents selected results of the Thünen-Baseline as well as the assumptions upon which these results are based. The Thünen-Baseline is established using and combining several models of theThünen model network. It provides a reference scenario for the analysis of the impacts of alternative policies and developments. The projections are based on data and information available as of winter 2013/14. The baseline assumes a continuation of the current policy framework and the implementation of already decided policy changes. For the Thünen-Baseline 2013 to 2023, this implies the implementation of the EU-CAP reform decided in 2013 and its national implementation according to the decisions made at the German Ministers of Agriculture conference. Overall, the Thünen-Baseline 2013 to 2023 draws a picture of a competitive agricultural sector in Germany, which adapts well to the changes of the latest policy reform and seizes the opportunities for expanding production, especially in the dairy sector. On the otAgricultural policy; Germany; Impact assessment; ModellingSuidae ATKIS-Objektartenkatalog Für Das Digitate Basis-Landschaftsmodell (ATKIS - OK Basis DLM) GeolnfoDok, (2008); Armington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeler M., Analyse Der Wirkungen Unterschiedlicher Systeme Von Direkten Transferzahlungen Unter Besonderer Berücksichtigung Von Bodenpacht- Und Quotenmarkten, (2005); Cypris C., Positive Mathematische Programmierung (PMP) Im Agrarsek- Tormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM - ein Kalkulationsprogramm für Emissionen aus der Landwirt- schaft, Landbauforsch Volkenrode, 52, 1, (2002); Deppermann A., Grethe H., Offermann F., Distributional Effects of CAP Liberalisation on Western German Farm Incomes: An Ex-ante Analysis [Online]., (2013); EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013: Technical Guidance to Prepare National Emission Inventories, (2013); Enzian S., Gutsche V., GIS-gestützte Berechnung derEnglish 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5a

Modeling land-use changes in a global CGE: Assessing the eu biofuel mandates with the MIRAGE-biof model2012 Evaluation of indirect land-use changes due to biofuels has been very controversial over the past few years, as doubts have arisen about the environmental benefits of growing crops for use as a substitute for fossil fuels. This paper presents an overview of the MIRAGE-BioF CGE modeling approach to biofuel policies assessment. Our framework introduces new innovative features that strengthen the relevance of the methodology. In particular, a more detailed and consistent database has been developed to represent the sectors and substitution mechanisms at play. Moreover, the model used has been improved in several important ways to better reproduce the agricultural supply function and land-use change. However, we also emphasize the critical uncertainties that prevent us from being able to provide a precise two-digit figure on the extent of land-use change and associated emissions. We illustrate these efforts with the case of EU biofuel mandates implications. We show that emissions from the current national targetsBiofuels; computable general equilibrium; EU agricultural policies; indirect land-use changeAl-Riffai P., Dimaranan B., Laborde D., Global Trade and Environmental Impact Study of the EU Biofuels Mandate, (2010); Al-Riffai P., Dimaranan B., Laborde D., European Union and United States Biofuel Mandates: Impacts on World Markets, (2010); Banse M., Van Atabeau Meijl H., Woltjer G., Will EU biofuel policies affect global agricultural markets?, European Review of Agricultural Economics, 35, 2, (2008); Babcock B.A., Carriquiry M., An Exploration of Certain Aspects of CARBs Approach to Modeling Indirect Land Use from Expanded Biodiesel Production, (2010); Barr K., Babcock B., Carriquiry M., Nasser A., Harfuch L., Agricultural Land Elasticities in the United States and Brazil, Food and Agricultural Policy, (2010); Bouet A., Dimaranan B.V., Valin H., Modeling the Global Trade and Environmental Impacts of Biofuel Policies, IFPRI Discussion Paper, (2010); Bouwman A., Der Hoek K.V., Eickhout B., Soenario I., Exploring changes in world ruminant production systems, Agricultural Systems, 84, 2, pp. 121-153, (2005);English 60 10.1142/S2010007812500170https://www.scopus.com/inward/record.uri?eid=2-s2.0-84903205655&doi=10.1142%2fS2010007812500170&partnerID=40&md5=05509ae36281ddaa1ed36c3a5a708f1b

THE RELATIVE SIGNIFICANCE OF A RANGE OF ECONOMIC POLICIES FOR IMPROVING AUSTRALIA'S BALANCE OF TRADE1988 Australia faces a very serious trade problem. A large improvement in the balance of trade is required simply to stop its international debt from rising above levels which are already considered too high. In this paper, a range of economic policies are examined. Each generates a $A1 billion improvement (in 1985-86 prices) in the balance of trade after about 2 years. The following economic shocks are examined: an increase in world agricultural prices; a cut in real wages; a reduction in protection for manufacturing industries; a change in the tax mix in favour of indirect taxation; and a contraction in real domestic absorption. The impacts of these shocks are derived from simulations with ORANI, a computable general equilibrium model of the Australian economy. The effects of these shocks on the agricultural sector are studied in detail. 1988 The Australian Agricultural Economics SocietyAustralia; agricultural sector; economic policy; general equilibrium model; international debt; policy assessment; trade balanceEnglish 0 10.1111/j.1467-8489.1988.tb00676.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0024151657&doi=10.1111%2fj.1467-8489.1988.tb00676.x&partnerID=40&md5=0637cb96704ceea4eea0f56e9d47eba3

Agricultural R&D investments and development goals in sub-Saharan Africa: Assessing prioritisation of value chains in Senegal2022 We look at the prioritisation of agricultural value chains (VCs) for the allocation of R&D resources that maximise development outcomes (poverty, growth, jobs and diets) in Senegal. This study used (a) the rural investment and policy analysis (RIAPA) computable general equilibrium (CGE) model; (b) the perpetual inventory model (PIM), and (c) information on the elasticities of VC total factor productivity (TFP) with respect to R&D knowledge stocks (KS) to discuss the value chain priority allocations of R&D resources. The results indicate that no value chain is the most effective at improving all outcomes. The most effective value chains to be efficiently supported through R&D investments are traditional export crops, groundnuts, rice, poultry, sorghum/millet and cattle. Other promising value chains with potential effects at scale include vegetables, oilseeds and fruits. Future modelling needs to focus on deepening the standardisation and integration of R&D investments in this framework and bring together otherAgricultural r&d; Computable general equilibrium; Development outcomes; Knowledge stocks; Total factor productivityBenfica R, Henderson H, The effect of the sectoral composition of economic growth on rural and urban poverty, Review of Income and Wealth, 67, 1, pp. 248-284, (2021); Benfica R, Chambers J, Koo J, Nin-Pratt A, Falck-Zepeda J, Stads G, Arndt C, Food system innovations and digital technologies to foster productivity growth and rural transformation, United Nations Food Systems Summit Brief Paper, (2021); Christiaensen L, Demery L, Kuhl J, The (evolving) role of agriculture in poverty reduction – An empirical perspective, Journal of Development Economics, 96, 2, pp. 239-254, (2011); Diao X, Thurlow J, A recursive dynamic computable general equilibrium model, Strategies and priorities for African agriculture: Economywide perspectives from country studies, (2012); Esposti M, Pierani F, Building the knowledge stock: Lags, depreciation, and uncertainty in R&D investment and link with productivity growth, Journal of Productivity Analysis, 19, pp. 33-58, (2003); Fuglie K, The growing role of the private sector in agricEnglish 0 10.53936/afjare.2022.17(2).9https://www.scopus.com/inward/record.uri?eid=2-s2.0-85141745007&doi=10.53936%2fafjare.2022.17%282%29.9&partnerID=40&md5=c19b965231e402e358e40441f84d48ac

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

Ex ante assessment of crop rotations focusing on energy crops using a multi-attribute decision-making method2014 The cultivation of plants for use as energy resources is an agricultural and industrial sector with potentially synergistic benefits related to protecting the environment and generating income. Against the background of increasing land-use changes and new agricultural approaches to the production of energy crops, we present a method for identifying future-oriented crop rotations that supports both the economic and environmental components of decision-making strategies with respect to agriculture-related policy decisions (regional mission statements). The conflicting aspects of these objectives can be addressed with the analytic hierarchy process (AHP), a multi-attribute decision-making method that was integrated here. Three models are used to generate simulations of the defined objectives over a planning period of 30 years under the current climate scenario and provide input data for the multi-attribute assessment of several crop rotations. Based on the entire evaluation process, dimensionless global priorityAgricultural management; AHP; Crop rotation; Energy crops; Ex ante assessment; Indicators; Multi-attribute decision-making; Regional objectivesGermany; Analytic hierarchy process; Computer simulation; Crops; Decision making; Energy resources; Hierarchical systems; Indicators (instruments); Industrial plants; Strategic planning; Agricultural management; AHP; Crop rotation; Energy crops; Ex antes; Multi attribute decision making; Regional objectives; agricultural economics; agricultural management; agricultural policy; analytical hierarchy process; climate conditions; crop production; crop rotation; decision making; energy crop; environmental management; land use change; prioritization; CultivationAlphonce C.B., Application of the analytic hierarchy process in agriculture in developing countries, Agric. Syst., 53, pp. 97-112, (1997); Andreoli M., Tellarini V., Farm sustainability evaluation: Methodology and practice, Agriculture, Ecosystems and Environment, 77, 1-2, pp. 43-52, (2000); Arondel C., Girardin P., Sorting cropping systems on the basis of their impact on groundwater quality, Eur. J. Oper. Res., 127, pp. 467-482, (2000); Christen O., O'Halloran-Wietholtz Z., Indikatoren für Eine Nachhaltige Entwicklung der Landwirtschaft, (2002); Eeg, Gesetz für Den Vorrang Erneuerbarer Energien Vom 29. März 2000 (BGBl. i S. 305), (2000); Figueira J., Greco S., Ehrgott M., Multiple Criteria Decision Analysis: State of the Art Surveys, (2005); Fritsche U.R., Hennenberg K.J., Hermann A., Hunecke K., Herrera R., Fehrenbach H., Roth E., Hennecke A., Giegrich J., Development of Strategies and Sustainability Standards for the Certification of Biomass for International Trade. Umweltbundesamt, Texte 49/2010, (2010); English 9 10.1016/j.ecolind.2014.03.013https://www.scopus.com/inward/record.uri?eid=2-s2.0-84899631706&doi=10.1016%2fj.ecolind.2014.03.013&partnerID=40&md5=4f7bccf763ef99e38d1550446f0e4beb

Simulation of the Impact of Rangeland Management Strategies on Soil Health, Environmental Footprint, Economic Impact, and Human-Edible Nutrient Conversion from Grasslands in the Central and Northern Great Plains of the United States2023 The objective of this study was to determine the impact of combinations of management practices on the sustainability of rangelands in different ecoregions across the Great Plains. Six study sites were selected in Kansas, Nebraska, Wyoming, Montana, and South Dakota, encompassing the Flint Hills, High Plains, and Sandhills ecoregions. Twelve rangeland management scenarios were developed from combinations of stocking density (light, moderate, heavy), grazing management (continuous, rotational), and fire regime (no burn, spring burn) along with a no-management scenario. Each scenario was simulated at each site using established computer models: Agricultural Policy/Environmental eXtender model, Integrated Farm System Model, and Impact Analysis for Planning. Additionally, human-edible nutrient conversion was computed. A sustainability index was developed to encompass the three sustainability pillars (i.e., environmental, economic, and social) into a single value. Unmanaged rangelands generally had less soil (20%)APEX; cattle; economic; ecosystem; grazing; greenhouse gas; IFSM; IMPLAN; soil carbon; sustainabilityFlint Hills; Great Plains; Kansas; Montana; Nebraska; Sand Hills; South Dakota; United States; Wyoming; cattle; ecological footprint; economic impact; ecoregion; grassland; grazing; grazing management; greenhouse gas; rangeland; simulation; soil carbon; sustainabilityMaczko K.A., Bryant L.D., Thompson D.W., Borchard S.J., Putting the Pieces Together: Assessing Social, Ecological, and Economic Rangeland Sustainability, Rangelands, 26, pp. 3-14, (2004); Manier D.J., Thompson-Hobbs N., Large Herbivores Influence the Composition and Diversity of Shrub-Steppe Communities in the Rocky Mountains, USA, Oecologia, 146, pp. 641-651, (2006); West N.E., Provenza F.D., Johnson P.S., Owens M.K., Vegetation Change after 13 Years of Livestock Grazing Exclusion on Sagebrush Semidesert in West Central Utah, J. Range Manag, 37, (1984); Courtois D.R., Perryman B.L., Hussein H.S., Vegetation Change After 65 Years of Grazing and Grazing Exclusion, Rangel. Ecol. Manag, 57, pp. 574-582, (2004); Holechek J.L., Baker T.T., Boren J.C., Galt D., Grazing Impacts on Rangeland Vegetation: What We Have Learned, Rangelands, 28, pp. 7-13, (2006); Loeser M.R.R., Sisk T.D., Crews T.E., Impact of Grazing Intensity during Drought in an Arizona Grassland, Conserv. Biol, 21, pp. 87-97, (2007); Briske D.D., DernEnglish 0 10.3390/su151612456https://www.scopus.com/inward/record.uri?eid=2-s2.0-85169134064&doi=10.3390%2fsu151612456&partnerID=40&md5=ec8fb9dae137bf96d6789dc4b30b879f

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Water–food nexus assessment in agriculture: A systematic review2021 The Water–Food Nexus (WF) has been proposed to reach equitable, balanced, and sustainable access to water and food resources in the face of the growing population demand. Therefore, developing models to assess them has become more relevant. This work systematically reviews the literature on the tools used to evaluate water and food resources between 2002 and 2020. Furthermore, it reports a critical analysis of the software used to assess the WF Nexus quantitatively. The models analyzed were Life Cycle Assessment (LCA), Common Agricultural Policy Regional Impact (CAPRI), Global Food and Water System (GFWS), Soil and Water Assessment Tool (SWAT), Water Evaluation And Planning system (WEAP), and Soil Water Atmosphere Plant (SWAP). We deduced that the following are necessary in evaluating the WF Nexus: (1) the capacity to generate future scenarios, (2) a global application, and (3) the application in case studies. The present paper is the first review to provide an overview of the software applied to evaluate WF CAPRI; Crops; GFWS; LCA; SWAT; WEAP; WF NexusAgriculture; Food Supply; Water; Water Resources; Water Supply; ground water; surface water; water; Common Agricultural Policy; demand analysis; food policy; food security; life cycle analysis; literature review; policy analysis; sustainability; agricultural procedures; computer model; computer simulation; crop production; environmental economics; environmental impact assessment; environmental management; environmental planning; environmental policy; environmental sustainability; food security; human; life cycle assessment; resource management; Review; soil analysis; systematic review; water analysis; water supply; agriculture; catering service; water supplyMaja M.M., Ayano S.F., The Impact of Population Growth on Natural Resources and Farmers’ Capacity to Adapt to Climate Change in Low-Income Countries, Earth Syst. Environ, (2021); Rasul G., Managing the food, water, and energy nexus for achieving the Sustainable Development Goals in South Asia, Environ. Dev, 18, pp. 14-25, (2016); Sapkota A.R., Water reuse, food production and public health: Adopting transdisciplinary, systems-based approaches to achieve water and food security in a changing climate, Environ. Res, 171, pp. 576-580, (2019); Ferroukhi R., Nagpal D., Lopez P.A, Hodges T., Mohtar R., Daher B., Mohtar S., Keulertz M., Renewable Energy in the Water, Energy & Food Nexus, International Renewable Energy Agency, pp. 24-35, (2015); Mannan M., Al-Ansari T., Mackey H.R., Al-Ghamdi S.G., Quantifying the energy, water and food nexus: A review of the latest developments based on life-cycle assessment, J. Clean. Prod, 193, pp. 300-314, (2018); Zapata-Sierra A.J., Manzano-Agugliaro F., Controlled deficit irrigaEnglish 6 10.3390/ijerph18094983https://www.scopus.com/inward/record.uri?eid=2-s2.0-85105373897&doi=10.3390%2fijerph18094983&partnerID=40&md5=746f5cb54dc9c9cc93bd852da6f1edb5
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Does asymmetric birch effect phenomenon matter for environmental sustainability of agriculture in Tunisia?2023 This paper investigates the validity of the Environmental Kuznets Curve (EKC) hypotheses for agriculture. The impact of precipitations on soil CO2 emissions is incorporated in the EKC hypothesis to assess the so-called “Birch effect phenomenon.” Through an autoregressive distributed lag (ARDL) bound test modeling and using annual data from 1975 to 2014, we examine the short- and long-term relationships between net agricultural values added per rural capita, energy consumption, precipitation and agricultural CO2 emissions in Tunisian agriculture. We then used the nonlinear version of ARDL (NARDL) to examine the asymmetric effect of precipitations on CO2 emissions. The EKC assumption is validated in favor of the agricultural sector in both short and long-run associations, suggesting the adoption of cleaner production practices. The results also indicate that precipitation increases soil CO2 emissions in the short-term as well as in the long-term, confirming the Birch effect phenomenon and reflecting the specifiAgriculture; Birch effect; CO<sub>2</sub> emissions; NARDL; TunisiaTunisia; agricultural land; agricultural policy; alternative agriculture; carbon dioxide; carbon emission; cleaner production; economic growthAlamdarlo H.N., Water consumption, agriculture value added and carbon dioxide emission in Iran, environmental Kuznets curve hypothesis, International Journal of Environmental Science and Technology, 13, 8, pp. 2079-2090, (2016); Arouri M.E.H., Ben Youssef A., Mhenni H., Rault C., Energy consumption, economic growth and CO<sub>2</sub> emissions in Middle East and North African countries, Energy Policy, 45, pp. 342-349, (2012); Attiaoui I., Toumi H., Ammouri B., Gargouri I., Causality links among renewable energy consumption, CO<sub>2</sub> emissions, and economic growth in Africa: Evidence from a panel ARDL-PMG approach, Environmental Science and Pollution Research, 24, pp. 13036-13048, (2017); Aydin C., Esen O., Does the level of energy intensity matter in the effect of energy consumption on the growth of transition economies? Evidence from dynamic panel threshold analysis, Energy Economics, 69, pp. 185-195, (2018); Boufateh T., The environmental Kuznets curve by considering asymmetric oil price shocks: EvideEnglish 1 10.1007/s10668-022-02241-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-85127258961&doi=10.1007%2fs10668-022-02241-6&partnerID=40&md5=81e0bad73b7d80a5816f5d5d365cfc69

The relationship between environmental degradation, agricultural crops, and livestock production in Somalia2023 Climate change is an imminent threat to both developing and developed countries. Various determinants of climate change have been discovered in the literature including, inter alia, the agriculture sector. To this end, this study models the role of agricultural crops — maize, sesame, sorghum, and wheat productions — and livestock production in environmental degradation in Somalia for the period of 1985 to 2017. The study applied the autoregressive distributed lag model (ARDL) for the long-run cointegration between the variables, and vector error correction modeling (VECM) for short- and long-run causalities among the variables. The empirical result revealed the presence of a long-run cointegration between environmental degradation, agricultural crops, and livestock production. All the crops and livestock production increase environmental degradation except wheat production which has a constructive role in reducing environmental degradation in the long run. In contrast, the VECM results detected a short-run caAgriculture; ARDL; Environmental degradation; Somalia; VECMAgriculture; Animals; Carbon Dioxide; Climate Change; Crops, Agricultural; Economic Development; Edible Grain; Livestock; Somalia; Triticum; Somalia; carbon dioxide; climate change; crop plant; econometrics; environmental degradation; livestock farming; vector autoregression; agriculture; animal; chemistry; climate change; crop; economic development; food grain; livestock; procedures; Somalia; wheatAgboola M.O., Bekun F.V., Does agricultural value added induce environmental degradation? Empirical evidence from an agrarian country, Environ Sci Pollut Res, 26, 27, pp. 27660-27676, (2019); Appiah K., Du J., Poku J., Causal relationship between agricultural production and carbon dioxide emissions in selected emerging economies, Environ Sci Pollut Res, 25, 25, pp. 24764-24777, (2018); Asumadu-Sarkodie S., Owusu P.A., The potential and economic viability of solar photovoltaic power in Ghana, Energy Sources, Part a: Recovery, Utilization, and Environmental Effects, 38, 5, pp. 709-716, (2016); Asumadu-Sarkodie S., Owusu P.A., The relationship between carbon dioxide and agriculture in Ghana: a comparison of VECM and ARDL model, Environ Sci Pollut Res, 23, 11, pp. 10968-10982, (2016); Ayyildiz M., Erdal G., The relationship between carbon dioxide emission and crop and livestock production indexes: a dynamic common correlated effects approach, Environ Sci Pollut Res, 28, 1, pp. 597-610, (2021); Bellarby J., FoereiEnglish 8 10.1007/s11356-022-22595-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-85137249807&doi=10.1007%2fs11356-022-22595-8&partnerID=40&md5=4cfef6d9b21cac7a103f3567879041ff

On the political economy of corporate encroachment in agriculture: short term macroeconomic concerns2023 Macroeconomic interactions between agriculture and non-agricultural sectors of a developing economy are irreducibly linked to corporate encroachment in agriculture. In this paper we discuss some short run aspects of macroeconomic interaction between the agricultural and non-agricultural sectors of a developing economy like India with implicit and explicit policy support to the process of corporate encroachment in agriculture. We then set out a simple mathematical model to evaluate the macroeconomic consequences of policy support to the process of corporate encroachment in agriculture. An important component of inter-sectoral relationships in India has been the institution of a system of public procurement of agricultural commodities and its disbursal through a public distribution system. Policy support to corporate encroachment in agriculture has involved both these components for instance an attenuation of public procurement and a diminution of the public distribution system due to targeting. Though the ThreAgriculture; Corporate encroachment; Policy support; ProcurementBalakrishnan R., Corporate Entry into Agricultural Input and Output Markets and Its Impact on Small Producers and Consumers, Indian Journal of Agricultural Economics, 65, 1, pp. 40-48, (2010); Bhaduri A., Skarstein R., Effective demand and the terms of trade in a dual economy: A Kaldorian perspective, Cambridge Journal of Economics, 27, 4, pp. 583-595, (2003); Brionesroehlano M., Rakotoarisoamanitra A., Investigating the structures of agricultural trade industry in developing countries., (2013); Caceres D.M., Accumulation by Dispossession and Socio-Environmental Conflicts Caused by the Expansion of Agribusiness in Argentina, Journal of Agrarian Change, 15, 1, pp. 116-147, (2015); Chakrabarti S., The formal-informal dichotomy: Revisiting the debate on the agriculture-industry linkage, The Economic and Labour Relations Review, 25, 1, pp. 154-178, (2014); Neha C., Rethinking local institutional development in India: Theoretical perspectives and analysis of dairy cooperatives, Journal of Public Affairs., (2020); English 0 10.1007/s40888-023-00309-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-85166942984&doi=10.1007%2fs40888-023-00309-8&partnerID=40&md5=1ed4825be1125fe09920784f79172ca2
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Cotton yield prediction with Markov Chain Monte Carlo-based simulation model integrated with genetic programing algorithm: A new hybrid copula-driven approach2018 Reliable data-driven models designed to accurately estimate cotton yield, an important agricultural commodity, can be adopted by farmers, agricultural system modelling experts and agricultural policy-makers in strategic decision-making processes. In this paper a hybrid genetic programing model integrated with the Markov Chain Monte Carlo (MCMC) based Copula technique is developed to incorporate climate-based inputs as the predictors of cotton yield, for selected study regions: Faisalabad (31.4504 °N, 73.1350 °E), Multan (30.1984 °N, 71.4687 °E) and Nawabshah (26.2442 °N, 68.4100 °E), as important cotton growing hubs in the developing nation of Pakistan. Several different types of GP-MCMC-copula models were developed, each with the well-known copula families (i.e., Gaussian, student t, Clayton, Gumble Frank and Fischer-Hinzmann functions) to screen and utilize an optimal cotton yield forecast model for the present study region. The results of the GP-MCMC based hybrid copula model were evaluated with a standaloClimate data; Cotton yield; Crop yield prediction; Genetic programming; Markov Chain Monte Carlo based copula modelFaisalabad; Nawabshah; Pakistan; Punjab [Pakistan]; Sind; Gossypium hirsutum; agricultural technology; benchmarking; climate change; cotton; crop yield; decision making; genetic algorithm; integrated approach; linear programing; Markov chain; Monte Carlo analysis; numerical model; prediction; simulationAhmad B., Supply response of cotton in Punjab: a time series analysis, Pak. Cottons, 29, pp. 19-32, (1975); Ahmad D., Chani M., Humayon A., Major crops forecasting area, production and yield evidence from agriculture sector of Pakistan, Sarhad J. Agric., 33, 3, pp. 385-396, (2017); Akaike H., A new look at the statistical model identification, IEEE Trans. Automat. Contr., 19, 6, pp. 716-723, (1974); Ali S., Badar N., Fatima H., Forecasting production and yield of sugarcane and cotton crops of Pakistan for 2013-2030, Sarhad J. Agric., 31, 1, pp. 1-9, (2015); Ali M., Deo R.C., Downs N.J., Maraseni T., An ensemble-ANFIS based uncertainty assessment model for forecasting multi-scalar standardized precipitation index, Atmos. Res., 207, pp. 155-180, (2018); Ali M., Deo R.C., Downs N.J., Maraseni T., Multi-stage hybridized online sequential extreme learning machine integrated with Markov Chain Monte Carlo copula-Bat algorithm for rainfall forecasting, Atmos. Res., 213, pp. 450-464, (2018); Andrieu C., Thoms J., A tuEnglish 24 10.1016/j.agrformet.2018.09.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-85053793802&doi=10.1016%2fj.agrformet.2018.09.002&partnerID=40&md5=6ddf17121fa5ad08ce2005bb12ae5396

Challenges and opportunities for bioenergy in Europe: National deployment, policy support, and possible future roles2023 Bioenergy is currently a major renewable energy source in Europe but faces an unclear future because of conflicting modelling results and the lack of long-term policy. This paper identifies three challenges and potential opportunities by analysing bioenergy's historical national deployment, current policy support, and possible future roles in Europe. The first challenge is on the supply side. Calculating the supply-consumption dynamics and import dependency of EU bioenergy, we find that the security of bioenergy supply is challenging for liquid biofuels and those countries with the highest per-capita bioenergy consumption in Europe. Second, the definition of “sustainable bioenergy” in modelling studies is sometimes inconsistent with how EU policies label it. Third, on the demand side, there are unique but competing uses for bioenergy without a clear long-term strategy in Europe. We conclude with three opportunities to tackle these challenges for future research. First, utilising the untapped bioenergy potentiBioenergy; Decarbonisation; Energy policy; Europe; ScenariosBiofuels; Energy policy; Renewable energy resources; biodiesel; biofuel; biogas; Bio-energy; Bioenergy supplies; Decarbonisation; Europe; Long-term policies; Modeling results; Policy support; Possible futures; Renewable energy source; Scenario; agricultural waste; bioenergy; calculation; clinical research; electricity; energy balance; energy conservation; energy resource; environmental impact; Europe; health care policy; industrial waste; liquid; molecular dynamics; policy support; public policy; renewable energy; Review; security; spatiotemporal analysis; sustainable growth; Environmental impactAdams P.W., Hammond G.P., McManus M.C., Mezzullo W.G., Barriers to and drivers for UK bioenergy development, Renew. Sust. Energ. Rev., 15, pp. 1217-1227, (2011); Aleksandrowicz L., Green R., Joy E.J.M., Smith P., Haines A., The impacts of dietary change on greenhouse gas emissions, land use, water use, and health: a systematic review, PLoS ONE, 11, (2016); Algieri A., Andiloro S., Tamburino V., Zema D.A., The potential of agricultural residues for energy production in Calabria (Southern Italy), Renew. Sust. Energ. Rev., 104, pp. 1-14, (2019); Alsaleh M., Abdul-Rahim A.S., Bioenergy industry and the growth of the energy sector in the EU-28 region: evidence from panel cointegration analysis, J. Renew. Sustain. Energy, 10, (2018); Alsaleh M., Abdul-Rahim A.S., Mohd-Shahwahid H.O., An empirical and forecasting analysis of the bioenergy market in the EU28 region: evidence from a panel data simultaneous equation model, Renew. Sust. Energ. Rev., 80, pp. 1123-1137, (2017); Arasto A., Chiaramonti D., Kiviluoma J., DenEnglish 4 10.1016/j.biteb.2023.101430https://www.scopus.com/inward/record.uri?eid=2-s2.0-85153531983&doi=10.1016%2fj.biteb.2023.101430&partnerID=40&md5=a5672e68c1abea4b4e545f5222687a19

Forecasting agricultural output with an improved grey forecasting model based on the genetic algorithm2012 Agriculture is the foundation of the national economy. Thus, an appropriate tool for forecasting agricultural output is very important for policy making. In this study, both modified background value calculation and use of a genetic algorithm to find the optimal parameters were adopted simultaneously to construct an improved GM(1,1) model (GAIGM(1,1)). The sample period of the forecasting models includes the annual values for the data of Taiwan's agricultural output from 1998 to 2010. The mean absolute percentage error and the root mean square percentage error are two criteria with which to compare the various forecasting models results. Both in-sample and out-of-sample forecast performance results show that the GAIGM(1,1) model has highly accurate forecasting. Therefore, the GAIGM(1,1) model can raise the forecast accuracy of the GM(1,1) model, and it is suitable for use in modeling and forecasting of agricultural output. © 2012 Elsevier B.V..Agricultural output; Background value; Forecasting; Genetic algorithm; GM(1,1)Agriculture; Genetic algorithms; System theory; Agricultural output; Background value; Forecast accuracy; Forecasting models; GM (1 , 1); GM (1 , 1) model; Grey forecasting model; Improved GM(1 ,1) model; Mean absolute percentage error; Modeling and forecasting; National economy; Optimal parameter; Out-of-sample forecast; Percentage error; Policy making; Root Mean Square; accuracy assessment; agricultural policy; agricultural practice; economic analysis; forecasting method; genetic algorithm; numerical model; policy making; ForecastingAgrawal R., Forecasting Techniques in Agriculture, (2003); Ahlburg D.A., How accurate are the US Bureau of the census projections of total live births?, J. Forecasting, 1, 4, pp. 365-374, (1982); Akay D., Atak M., Grey prediction with rolling mechanism for electricity demand forecasting of Turkey, Energy, 32, 9, pp. 1670-1675, (2007); Allen P.G., Economic forecasting in agriculture, Int. J. Forecasting, 10, 1, pp. 81-135, (1994); Ao Z., Ou X., Zhu S., A new optimization approach for grey model GM(1,1) advanced research on computer education, Simul. Model., 175, pp. 117-122, (2011); Arin A., Rabadi G., Unal R., Comparative studies on design of experiments for tuning parameters in a genetic algorithm for a scheduling problem, Int. J. Exp. Design Process Optim., 2, 2, pp. 102-124, (2011); Cadini F., Zio E., Petrescu C., Optimal expansion of an existing electrical power transmission network by multi-objective genetic algorithms, Reliab. Eng. Syst. Saf., 95, 3, pp. 173-181, (2010); Calixto W.P., Martins Neto L., WEnglish 74 10.1016/j.compag.2012.03.007https://www.scopus.com/inward/record.uri?eid=2-s2.0-84859935155&doi=10.1016%2fj.compag.2012.03.007&partnerID=40&md5=63f0c8dfa3de6b3b47ce3a3b8bb62a9b

Modeling beef supply response and price volatility under CAP reforms: The case of Greece2010 This study examines the supply response of the Greek beef market and the possible effect of the European Union's Common Agricultural Policy (CAP) on the Greek beef sector during the period 1993-2005. A Generalized Autoregressive Conditional Heteroskedasticity (GARCH) process is used to estimate expected price, and price volatility, while several different symmetric, asymmetric and non-linear GARCH models are estimated. The empirical results show that price volatility and feed price are important risk factors in the supply response function, while the negative asymmetric price volatility that was detected implies that producers have a weak market position. Furthermore, the empirical findings confirm that the annual premium paid by the EU to beef producers had a positive impact on the production level and also, the change of the EU price support regime, after 2006, is having negative effects on beef production level in Greece. © 2009 Elsevier Ltd.Beef supply; CAP; GARCH; Price volatilityGreece; commodity price; Common Agricultural Policy; European Union; food market; food production; food supply; price dynamics; regression analysis; risk factorAadland D., Bailey D., Short run supply response in the US beef-cattle industry, American Journal of Agricultural Economics, 83, 4, pp. 826-839, (2001); Antonova M., Zeller M., (2007); Antonovitz F., Green R., Alternative estimates of fed beef supply response to risk, American Journal of Agricultural Economics, 72, 2, pp. 475-487, (1990); Aradhyula S.V., Holt M.T., Risk behavior and rational expectations in the US broiler market, American Journal of Agricultural Economics, 71, 4, pp. 892-902, (1989); Baak S.J., Test for bounded rationality with a linear dynamic model distorted by heterogeneous expectations, Journal of Economic Dynamics & Control, 23, pp. 1517-1543, (1999); Bakucs L.Z., Ferto I., Marketing margins and price transmission on the Hungarian beef market, Food Economics-Acta Agrilt, 3, pp. 151-160, (2005); Bollerslev T., Generalized autoregressive conditional heteroskedasticity, Journal of Econometrics, 31, pp. 307-327, (1986); Bollerslev T., Wooldridge J., Quasi-maximum likelihood estimation and inEnglish 18 10.1016/j.foodpol.2009.10.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-77950867748&doi=10.1016%2fj.foodpol.2009.10.005&partnerID=40&md5=e23069e245a2abc3120a254e056a19c3

The physical, economic and policy drivers of land conversion to forestry in Ireland2014 Land use change is fundamentally a product of the interaction of physical land characteristics, economic considerations and agricultural and environmental policies. Researchers are increasingly combining physical and socio-economic spatial data to investigate the drivers of land-use change in relation to policy and economic developments. Focusing on Ireland, this study develops a panel data set of annual afforestation over 2811 small-area boundaries between 1993 and 2007 from vector and raster data sources. Soil type and other physical characteristics are combined with the net returns of converting agricultural land to forestry, based on the micro-simulation of individual farm incomes, to investigate land conversion. A spatial econometric approach is adopted to model the data and a range of physical, economic and policy factors are identified as having a significant effect on afforestation rates. In addition to the financial returns, the availability and quality of land and the implementation of environmentalAfforestation; Land-use change; Policy conflicts; Spatial panel modelAgriculture; Computer Simulation; Conservation of Natural Resources; Environmental Policy; Forestry; Geographic Information Systems; Ireland; Models, Economic; Ireland; Economic analysis; Farms; Land use; Reforestation; Timber; Afforestation; Land-use change; Policy conflicts; Spatial panel model; Afforestation; Agricultural policies; Economic considerations; Ireland; Land conversion; Landuse change; Panel model; Policy conflict; Policy drivers; Spatial panel model; afforestation; agricultural policy; economic development; environmental policy; land use change; panel data; soil type; spatiotemporal analysis; afforestation; agricultural land; article; controlled study; driver; economic development; environmental economics; environmental planning; environmental protection; forest; forestry; human; income; Ireland; land use; microsimulation; physical parameters; simulation; soil; soil acidification; Environmental protectionAnselin L., Thirty years of spatial econometrics, Pap. Reg. Sci, 89, pp. 3-25, (2010); Beach R.H., Pattanayak S.K., Yang J.-C., Murray B.C., Abt R.C., Econometric studies of non-industrial private forest management: a review and synthesis, For. Policy Econ., 7, pp. 261-281, (2005); Black K., O'Brien P., Redmond J., Barrett F., Twomey M., The extent of recent peatland afforestation in Ireland, Ir. For., 65, (2008); Bockstael N.E., Modeling economics and ecology: the importance of a spatial perspective, Am. J. Agric. Econ., 78, pp. 1168-1180, (1996); Breen J., Clancy D., Ryan M., Wallace M., Irish land use change and the decision to afforest: an economic analysis, Ir. For., 67, (2010); Brockerhoff E., Jactel H., Parrotta J., Quine C., Sayer J., Plantation forests and biodiversity: oxymoron or opportunity?, Biodivers. Conserv., 17, pp. 925-951, (2008); Buckley C., van Rensburg T.M., Hynes S., Recreational demand for farm commonage in Ireland: a contingent valuation assessment, Land Use Policy, 26, pp. 846-854, (English 28 10.1016/j.jenvman.2013.10.017https://www.scopus.com/inward/record.uri?eid=2-s2.0-84888413922&doi=10.1016%2fj.jenvman.2013.10.017&partnerID=40&md5=7b0670c6b21eea589d5373272c119b0b

Agricultural policy modelling under imperfect competition2011 This study evaluates the role of imperfect competition in determining the agri-food policies impact assessment outcomes. In most impact studies, the supply chain between agricultural production and final consumption is modelled in a perfectly competitive framework. However, there is a growing attention of stakeholders for the presence of imperfectly competitive markets, with the retail sector often being under investigation. This issue is empirically analysed with an application to the dairy industry. First, the degree of market power is estimated using a multi-output demand and price transmission equation system. Then, this model is used for policy simulation with the perfect competition outcome taken as a benchmark to evaluate the impact of imperfect competition. Results show a significant degree of market power in the dairy industry with implications on the projected policy scenarios. Moreover, the imperfect competition model alters the price transmission mechanisms, generating more flexible price trends. Common agricultural policy; D4; Dairy sector; Imperfect competition; L1; Policy evaluation; Q11; Q13; Q18Alvarez A.M., Fidalgo E.G., Sexton R.J., Zhang M., Oligopsony power with uniform spatial pricing: Theory and application to milk processing in Spain, European Review of Agricultural Economics, 27, 3, pp. 347-364, (2000); Anders S.M., Imperfect competition in German food retailing: Evidence from state level data, Atlantic Economic Journal, 36, pp. 441-454, (2008); Anderson R.W., Some theory of inverse demand for applied demand analysis, European Economic Review, 14, pp. 281-290, (1980); Appelbaum E., The estimation of the degree of oligopoly power, Journal of Econometrics, 19, pp. 287-299, (1982); Azzam A.M., Measuring market power and cost-efficiency effects of industrial concentration, The Journal of Industrial Economics, 45, 4, pp. 377-386, (1997); Azzam A.M., Pagoulatos E., Testing oligopolistic and oligopsonistic behaviour: An application to the U.S. meat-packing industry, Journal of Agricultural Economics, 41, pp. 362-370, (1990); Bhuyan S., Lopez R.A., Oligopoly power in the food and tobacco industries,English 18 10.1016/j.jpolmod.2010.12.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-79953164466&doi=10.1016%2fj.jpolmod.2010.12.001&partnerID=40&md5=f05c0d4263942147a26b03ce360634e3

Land rents as a criterion for regionalization-The case of wheat growing in Croatia2009 The paper explores and tests one of the contemporary principles of economic regionalization of agriculture by using differential land rents in wheat production as a model. The analysis is based upon the assumption that differential rents could serve as a valid principle for regional planning, particularly differential rent I. On the basis of the food self-sufficiency principle declared by the Rome Declaration on World Food Security, the model assesses the economic justification of the Croatian wheat incentives system in relation to wheat production potentials in the counties, starting from those with high potential (the most favourable agroecological conditions for wheat production) towards the counties with low potential, to the level of self-sufficiency as a long-term Croatian strategic vision.   The model shows that Croatia can meet its requirements for industrial wheat processing at the level of cumulative farmland areas of three counties, while total consumption can be covered by production of eight counAgricultural regionalization; Croatia; Land rents; Wheat productionCroatia; Eurasia; Europe; Southern Europe; Triticum aestivum; agricultural economics; agricultural land; agricultural modeling; agricultural policy; crop production; crop rotation; incentive; land use; regionalizationArnalds O., Barkarson B.H., Soil erosion and land use policy in Iceland in relation to sheep grazing and government subsidies, Environ. Sci. Policy, 6, 1, pp. 105-113, (2003); Basic F., Basic I., Navodnjavanjem tala suzbiti opustinjavanje Iloka!, Gazophylacium, XII, 1-2, pp. 73-92, (2007); Basic F., Franic R., Nature and man in croatian agriculture, Croatian Agriculture, Food and Food Processing Industry. 1st ed., pp. 13-49, (2003); Basic F., Bogunovic M., Bozic M., Husnjak S., Juric I., Kisic I., Mesic M., Mirosevic M., Romic D., Zugec I., Regionalisation of Croatian agriculture, Agric. Conspectus Sci., 72, 1, pp. 27-38, (2007); Burger A., Agricultural development and land concentration in a central European country: a case study of Hungary, Land Use Policy, 18, 2001, pp. 259-268, (2001); Dunn Jr. E.S., The Location of Agricultural Production, (1954); Garrison W.L., Marble D.F., The spatial structure of agricultural activities, Ann. AAG, 47, pp. 137-144, (1957); Kellerman A., Economic and spatial aspects of English 6 10.1016/j.landusepol.2008.01.012https://www.scopus.com/inward/record.uri?eid=2-s2.0-50849085755&doi=10.1016%2fj.landusepol.2008.01.012&partnerID=40&md5=cc79e3d012bac22545b704d340b0a09c

The incidence of agricultural policy on the land market in Poland: Two-dimensional and multilevel analysis2017 Research has shown that the reform of the CAP which broke the link between subsidies and production (the decoupling reform) has had little effect on farmers’ demand for land under the SPS (Single Payment Scheme) system. For this reason, in the conditions of the SPS, there is petrifaction of the structure of agricultural land, and an upward trend in prices on the market for agricultural land should not be expected to continue in the long term. Under the conditions of the SAPS (Single Area Payment Scheme), which applies in the EU-12 new Member States, the position in the market for agricultural land is different. However, most research carried out in Europe relates to the SPS system, where marginal changes in the value of land are identified as a result of the incidence of agricultural policy, as well as quantitative and qualitative attributes of particular properties. Under SAPS, these issues have not been sufficiently investigated. The authors have attempted to fill that gap, constructing a two-dimensional anAgricultural land; Agricultural policy; Hedonic regression; Multilevel regressionPoland [Central Europe]; agricultural land; agricultural policy; hedonic analysis; land market; regression analysis; two-dimensional modelingAbdulai A., Owusu V., Goetz R., Land tenure differences and investment in land improvement measures: theoretical and empirical analyses, J. Dev. Econ., 96, pp. 66-78, (2011); Adran T., Shin H.S., Liquidity and Leverage, Federal Reserve Bank of New York Staff Report, (2010); Barcena A., Katz J., Morales C., Schaper M., Los transgénicos en América Latina y el Caribe un debate abierto. United Nations, Economic Commission for Latin America and the Caribbean, (2004); Barnard C.H., Agriculture and the rural economy: urbanization affects a large share of farmland, Rural Condit. Trends, 10, 2, pp. 57-63, (2000); Breustedt G., Habermann H., The incidence of EU per-hectare payments on farmland rental rates: a spatial econometric analysis of german farm-level data, J. Agric. Econ., 62, 1, pp. 225-243, (2011); Carreno L., Frank F.C., Viglizzo E.F., Tradeoffs between economic and ecosystem services in Argentina during 50 years of land-use change, Agric. Ecosyst. Environ., 154, pp. 68-77, (2012); Choumert J., Phelinas P., English 14 10.1016/j.landusepol.2017.01.016https://www.scopus.com/inward/record.uri?eid=2-s2.0-85011321104&doi=10.1016%2fj.landusepol.2017.01.016&partnerID=40&md5=b40b7aa479cb5914e1edfd967c6cd26f

Dynamic relationships among phosphate rock, fertilisers and agricultural commodity markets: Evidence from a vector error correction model and Directed Acyclic Graphs2021 The finite supply of phosphate rock, as well as rising fertiliser prices, are key topics in the discussion around global food system resilience. Our paper contributes to this discussion by conducting an analysis of the dynamic causal relationships between phosphate rock, fertilisers, and wheat prices to provide insights on how farmers and policymakers might respond to phosphate rock supply shocks for sustainable and resilient food systems. The linkages between 147 monthly price observations spanning from March 2007 to April 2019 were analysed by combining Directed Acyclic Graphs (DAG), a recently developed modelling technique, and a Vector Error Correction Model (VECM). The findings suggest that there are five long-run cointegrating relationships between these three key components of the food supply chain. Price shocks to the phosphate rock market, over a two-year period had a knock-on positive impact on phosphorus fertiliser prices and to a lesser extent on wheat prices. Interestingly, an increase in wheat pAgricultural commodity; Directed acyclic graph; Fertilisers; Phosphate rock; VECMCommerce; Costs; Directed graphs; Error correction; Financial markets; Food supply; Supply chains; Acyclic graphs; Agricultural commodities; Causal relationships; Commodities market; Food system; Key topics; Phosphate rocks; Policy makers; System resiliences; Vector error correction model; agricultural policy; commodity market; error correction; fertilizer application; phosphate rock; vector autoregression; AgricultureAkram Q.F., Commodity prices, interest rates and the dollar, Energy Econ., 31, pp. 838-851, (2009); Awokuse T.O., Bessler D.A., Vector autoregressions, policy analysis, and directed acyclic graphs: an application to the US economy, J. Appl. Econ., 6, pp. 1-24, (2003); Awokuse T.O., Duke J.M., The causal structure of land price determinants, Canadian Journal of Agricultural Economics/Revue canadienne d'agroeconomie, 54, pp. 227-245, (2006); Bakhtavoryan R., Capps O., Salin V., The impact of food safety incidents across brands: the case of the Peter Pan peanut butter recall, J. Agric. Appl. Econ., 46, pp. 559-573, (2014); Bernanke B.S., Alternative explanations of the money-income correlation, Carnegie-Rochester Conf. Ser. Public Policy, 25, pp. 49-100, (1986); Bessler D.A., Akleman D.G., Farm prices, retail prices, and directed graphs: results for pork and beef, Am. J. Agric. Econ., 80, pp. 1144-1149, (1998); Bessler D.A., Lee S., Money and prices: US data 1869–1914 (a study with directed graphs), Empir. Econ.English 8 10.1016/j.resourpol.2021.102301https://www.scopus.com/inward/record.uri?eid=2-s2.0-85113405122&doi=10.1016%2fj.resourpol.2021.102301&partnerID=40&md5=40529507214edb99ef16eb182d6c8aab
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Beef sector re-structuring after Agenda 2000: An Irish example2001 The reforms of the beef sector that resulted from Agenda 2000 are the most comprehensive for any commodity. Price support is reduced and the drop in revenue from the market is compensated by an increase in direct payments. In this paper, two integrated modelling approaches are used to produce projections for the sector that incorporate both agricultural policy changes and the evolving macroeconomic environment using the example of Ireland. It is projected that these changes will result in a restructuring of the beef sector in Ireland, which will have consequences for both farming, and related industries, and therefore for rural development as a whole. © 2001 Elsevier Science Ltd. All rights reserved.Beef; Farm re-structuring; Policy analysisIreland; agricultural policy; agricultural reform; livestock farming; reform processBinfield J., An Econometric Model of the Beef Sector in Ireland, (2000); Binfield J., Donnellan T., McQuinn K., Econometric modelling of Irish agriculture, 65th EAAE Seminar, (2000); Binfield J., Donnellan T., McQuinn K., Agricultural outlook for Ireland, Outlook 2000: Medium Term Analysis for the Agri-Food Sector, (2000); Downey L., What will the agri-food industry look like in 2015?, Teagasc Agri-Food Millennium Conference, (1999); Dunne L., Shanahan U., O'Connell J., Direct Payments and Cattle Margins in Ireland. Development of a Strategic Approach for a Single EU Beef Market, (1999); Medium Term Outlook, (1999); Fingleton W., Cushion M., Agriculture in Figures, (1998); Flemming K., Irish dairy farm-level change in response to freeing the milk market: Towards a methodology to assess tendency to implement change, Rural Economy Research Centre, (1998); Hennessy T., Projected farmer response to the agricultural outlook for Ireland, Outlook 2000: Medium Term Analysis for the Agri-Food Sector, pp. 43-55, (2000)English 10.1016/S0306-9192(01)00004-510.1016/S0306-9192(01)00004-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034934502&doi=10.1016%2fS0306-9192%2801%2900004-5&partnerID=40&md5=86c5c37724eaf61123764fa6d668f077

Econometric Forecasting of European Community Policy Impacts on the Scottish Cereals and Dairy Sectors1994 This paper presents an econometric model of the Scottish cereals and dairy sectors. The model was used to analyse the effects of the proposed “MacSharry” Reforms on production and prices in the two sectors. This was done by comparing two ex-ante forecasts, the first of which assumed that the policies of the proposed “MacSharry” Reforms take place and the second that the policy instruments included in the model remained unchanged from their 1992 values. The results suggested that under the “MacSharry” Reforms cereal production would fall by approximately 8%, cerealprices wouldfallby approximately 11.2%, milk production would fall by 2%, while milk prices would increase by just under 2% as compared with a no change policy. © 1994, Taylor & Francis Group, LLC. All rights reserved.UK, Scotland; agricultural policy; econometric model; MacSharry plan; modelling approach; policy impact; production implicationThe Nutrient Requirements of Ruminant Livestock, (1980); Allanson P.F., The Manchester Policy Simulation Model of UK Agriculture, (1988); Appleton Z., Crabtree B., The set-aside scheme in Scotland and its economic impact and effectiveness, (1992); Burrell A., The effect of EC milk quotas on the milk and livestock sectors in the UK, Oxford Agrarian Studies, 20, 1, pp. 19-37, (1992); Burton M.P., Simultaneity in the UK dairy sector, Journal of Agricultural Economics, 35, 1, pp. 61-72, (1984); England R.A., Reducing The Nitrogen Input on Arable Farms, Journal of Agricultural Economics, 37, 1, pp. 13-24, (1986); Entwistle G., Crabtree B., Malting barley supplies for the British malt industry; Entwistle G., Kinloch M., The production and utilization of wheat in Scotland, (1989); Official Journal of the European Communities, (1992); Greene W.H., Econometric Analysis, (1990); Leuthold R.M., On the Use of Theil’s Inequality Coefficients, American Journal of Agricultural Economics, 57, 2, pp. 344-346, (1975); MainlandEnglish 0 10.1080/13600819408424081https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028577036&doi=10.1080%2f13600819408424081&partnerID=40&md5=f7151d5cadc1188fe0dde89d50357e98

Strategic management of modern financial requirements in agriculture2019 The article addresses the efficient management of current financial needs of agricultural goods producers. The purpose is to review current financial needs of agricultural goods producers and develop tools to coordinate current assets and current liabilities management in agriculture at the regional level. Methods of financial management combined with tools of econometric and statistical analysis provide the basis for analytical review and modeling of current financial needs of agricultural goods producers in the Penza Oblast. The paper generalizes and systematizes financial methods of integrated operational management of current requirements in agriculture. The analysis shows a demand for transforming the elements of the integrated operational management policy. We developed an econometric model of dependence of the basic elements of policy on agrarian business entities. Its description enables to define and coordinate strategic decisions on operational management of current financial needs in the agrarian sHutchison P.D., Farris M.T., Anders S.B., Cash-to-Cash Analysis and Management, The CPA Journal, 77, pp. 42-47, (2017); Hellman N., Carenys J., Moya Gutierrez S., Introducing More IFRS Principles of Disclosure-Will the Poor Disclosers Improve?, Accounting in Europe, 15, 2, pp. 242-321, (2018); Saha A., Morris R.D., Kang H., Disclosure Overload? An Empirical Analysis of International Financial Reporting Standards Disclosure Requirements, Abacus, 1, pp. 22-29, (2019); Lee N., Brown R., Innovation, SMEs and the Liability of Distance: The Demand and Supply of Bank Funding, J. of Economic Geography, 3, pp. 1468-2702, (2016); Bespakhotnyi G.V., Planning in Agriculture - Scientific Support, Economy of Agricultural and Processing Enterprises, 10, pp. 8-12, (2017); Davydova L.V., Il'Minskaya S.A., Policy for Working Capital Management As Part of the General Financial Strategy of the Enterprise, Finance and Credit, 15, pp. 5-11, (2006); Samygin D.Y., Kudryavtsev A.A., Strategic Instruments of State Support DistributionEnglish 2 10.1088/1755-1315/341/1/012214https://www.scopus.com/inward/record.uri?eid=2-s2.0-85076132864&doi=10.1088%2f1755-1315%2f341%2f1%2f012214&partnerID=40&md5=e633976e12ec5d7bde55dc65bd83bc39

Structural agricultural land use modeling for spatial agro-environmental policy analysis2011 This paper develops a spatially disaggregated, structural econometric model of agricultural land use and production based on the joint multi-output technology representation introduced by Chambers and Just (1989). Starting from a flexible specification of the farm profit function, we derive land use allocation, input application, crop yield, and livestock intensity equations in a joint and theoretically consistent framework. To account for the presence of censored observations in micro-level data, the model is estimated as a system of two-limit Tobit equations via quasi-maximum likelihood. We present an empirical application using fine-scale spatial data covering the entirety of England and Wales and including the main economic, policy, and environmental drivers of land use change in the past forty years. A simulation of the effects of diffuse pollution reduction measures illustrates how our approach can be applied for agro-environmental policy appraisal. © The Author (2011). Published by Oxford University Pragro-environmental policy; land use; multivariate Tobit; quasi-maximum likelihood; structural econometric modeling; system of censored equationsEngland; United Kingdom; Wales; agricultural land; agricultural policy; environmental policy; land use change; maximum likelihood analysis; policy analysis; spatial analysis; spatial dataAmemiya T., Regression analysis when the dependent variable is truncated normal, Econometrica, 41, pp. 997-1016, (1973); Anselin L., Spatial econometrics, A Companion to Theoretical Econometrics, pp. 310-330, (1988); Antle J., Capalbo S., Econometricprocess models for integrated assessment of agricultural production systems, American Journal of Agricultural Economics, 83, pp. 389-401, (2001); Antle J., Capalbo S., S. Mooney S., Elliott E., Paustian K.K., Spatial heterogeneity, contract design, and the efficiency of carbon sequestration policies for agriculture, Journal of Environmental Economics and Management, 46, pp. 231-250, (2003); Arnade C., Kelch D., Estimation of area elasticities from a standard profit function, American Journal of Agricultural Economics, 89, pp. 727-737, (2007); Ball E.V., Bureau J.-C., Eakin K., Somwaru A., Cap reform: Modeling supply response subject to the land setaside, Agricultural Economics, 17, pp. 277-288, (1997); Barten A.P., Maximum likelihood estimation of a complete systeEnglish 56 10.1093/ajae/aar037https://www.scopus.com/inward/record.uri?eid=2-s2.0-80052594964&doi=10.1093%2fajae%2faar037&partnerID=40&md5=c97d5715c36aad41844d8def617c10b8

Spatial dependence in the adoption of organic drystock farming in Ireland2015 This article analyses spatial dependence in the adoption of organic farming. Bayesian spatial Durbin probit models are applied to survey data of almost 600 Irish drystock farmers. The findings reveal that farmers located in close proximity exhibit similar choice behaviour. In addition, results show the importance of farmer interactions in adoption decisions as social norms and attitudes were identified to have spatial spill-over effects. Overall, the study highlights the importance of accounting for interdependence in farmers' decisions, which emerges as important in the formulation of agricultural policy. © 2014 © Oxford University Press and Foundation for the European Review of Agricultural Economics 2014.adoption decision; Bayesian spatial Durbin probit model; organic farming; spatial dependenceIreland; agricultural modeling; agricultural policy; agricultural worker; decision analysis; farmers attitude; farming system; organic farming; spatial analysisAnselin L., Spatial Econometrics: Methods and Models, (1980); Burton M., Rigby D., Young T., Modeling the adoption of organic horticultural technology in the UK using duration analysis, Australian Journal of Agricultural and Resource Economics, 47, 1, pp. 29-54, (2003); Case A., Neighborhood influence and technological change, Regional Science and Urban Economics, 22, pp. 491-508, (1992); Connolly L., Kinsella A., Quinlan G., Moran B., National Farm Survey, (2010); The Food Harvest 2020: A Vision for Irish Agri-food and Fisheries, (2010); Durlauf S.N., Neighbourhood effects, Handbook of Regional and Urban Economics 4, Cities and Geography. Amsterdam, pp. 2173-2242, (2004); Egri P.C., Attitudes, backgrounds and information preferences of Canadian organic and conventional farmers: Implications for organic farming advocacy and extension, Journal of Sustainable Agriculture, 13, pp. 45-72, (1999); Ellison G., Glaeser E.L., Geographic concentration in U.S. Manufacturing industries: A dartboard approach, Journal of English 102 10.1093/erae/jbu024https://www.scopus.com/inward/record.uri?eid=2-s2.0-84926680179&doi=10.1093%2ferae%2fjbu024&partnerID=40&md5=420752d6447cce69ac935df25dcd97b5

Assessing an agri-food development strategy: A bi-regional input-output model with resource-constrained sectors2017 Uneven regional development is widely recognised. This paper explores the effectiveness of a regional development strategy based on the agri-food sector expansion in a laggard agriculture dependent region. We use a bi-regional rectangular Input- Output model, explicitly taking into account the methodological and policy implications of resource-constrained products. Results confirm that local transformation of agricultural products has a positive but limited effect, due to land restrictions and impact leaks to the more complex and developed region. The regional development strategy would be more effective if it focuses instead on non-tradable products or not so dependent on natural resources. © Oxford University Press and Foundation for the European Review of Agricultural Economics 2016; all rights reserved.Agri-food sector; Bi-regional input-output model; Resource-constrained modellingagricultural development; agricultural modeling; agricultural policy; agricultural trade; food product; food security; resource assessment; resource availabilityBarata E., Cruz L., Sargento A., Ramos P., Ferreira J.-P., Deriving regional input-output matrices to assess impacts in small Portuguese Peripheral Regions, Sectores Estratégicos para Un Nuevo Modelo Económico. IV Jornadas Españolas de Análisis Input-Output, pp. 253-273, (2011); De La Torre Ugarte D., English B., Jensen K., Sixty billion gallons by 2030: Economic and agricultural impacts of ethanol and biodiesel expansion, American Journal of Agricultural Economics, 89, 5, pp. 1290-1295, (2007); Hewings G., Dridi C., Guilhoto J., Impacts of reallocation of resource constraints on the Northeast Economy of Brazil, 45th Congress of the European Regional Science Association, (2005); Hubacek K., Sun L., A scenario analysis of China's land use and land cover change: Incorporating biophysical information into input-output modeling, Structural Change and Economic Dynamics, 12, 4, pp. 367-397, (2001); Hulu E., Hewings G., The development and use of inter-regional input-output models for Indonesia under conditions of lEnglish 9 10.1093/erae/jbw028https://www.scopus.com/inward/record.uri?eid=2-s2.0-85053788172&doi=10.1093%2ferae%2fjbw028&partnerID=40&md5=5edeef06d81bd2db7dd6e0ee49fd434b



Export Restrictions and Smooth Transition Cointegration: Export Quotas for Wheat in Ukraine2016 We extend previous modelling approaches to identify domestic price effects of export controls. We allow for smooth transition between free-trade price transmission regimes and those under export restricting regimes, using a smooth transition cointegration (STC) approach, rather than the more common assumption that regime changes are abrupt. Our approach has the advantage that the switch in the price transmission regime may be induced not only by an actual but also by an expected policy change. Results confirm the gradual nature of the transition between the regimes, which reflect trader heterogeneity and wheat storage decisions. We find that the STC approach outperforms alternative model approaches in terms of both regime classification and goodness of fit, when explaining Ukrainian domestic wheat prices under export controls. In particular, application of the Markov-switching error correction model (MSECM) to the same data generates results which do not reflect any identifiable economic reality (in contrast Agricultural policy; Export restrictions; International trade; Price transmission; Smooth transition cointegration; Trade analysis and policy; Ukraine; WheatUkraine; Triticum aestivum; agricultural policy; cointegration analysis; export; international trade; quota system; trade policy; wheatInternet data base, (2011); Anderson K., Nelgen S., Agricultural trade distortions during the global financial crisis, Oxford Review of Economic Policy, 28, 2, pp. 235-260, (2012); (2011); Baffes J., Kshirsagar V., Mitchell D., What Drives Local Food Prices? Evidence from the Tanzanian Markets, (2015); Baylis K., Jolejole-Foreman C., Mallory M., Impact of Wheat and Rice Export Ban on Indian Market Integration, (2014); Turning Ukrainian Agriculture into an Engine of Growth: A Strategy for the Development of the Grains and Oilseeds Sector, (2011); Choi I., Saikkonen P., Testing linearity in cointegrating smooth transition regressions, Econometrics Journal, 7, pp. 341-365, (2004); Diao X., Kennedy A., Mabiso A., Pradesha A., Economy-wide Impact of Maize Export Bans in Agricultural Growth and Household Welfare in Tanzania, (2013); Dickey D.A., Fuller W.A., Estimators for autoregressive time series with a unit root, Journal of the American Statistical Association, 74, pp. 427-431, (1979); van Dijk D., Terasvirta TEnglish 10 10.1111/1477-9552.12149https://www.scopus.com/inward/record.uri?eid=2-s2.0-84960154502&doi=10.1111%2f1477-9552.12149&partnerID=40&md5=1f7b27d3e99f92d4bf18ebc9e53ee479

Enhancing food security in South Sudan: the role of markets and regional trade2016 South Sudan faces serious problems of food insecurity due to low levels of domestic food production, periodic droughts, widespread poverty, and since late 2013, renewed armed conflict. This article explores market price behavior using cointegration analysis and estimates the effects of production and trade shocks through multimarket model simulations. We show that market prices in the capital city, Juba, of both maize and sorghum are cointegrated with import parity prices of these cereals sourced from Uganda, consistent with observed trade flows. Model simulations, using econometrically estimated demand parameters, suggest that private sector imports of maize and wheat would greatly mitigate the potential fall in consumption in the case of a decline in domestic cereal production. Other simulations indicate that if total imports of cereals are reduced by one-third (still more than two times the levels of food aid in 2013) because of disruptions to private market flows, domestic prices of cereals could rise by Africa; Agricultural policy; Food security; O24; Post-conflict; Q11; Q18; South Sudan; TradeCentral Equatoria; Juba; South Sudan; Sudan; Triticum aestivum; Zea mays; agricultural economics; agricultural policy; econometrics; food consumption; food market; food security; maize; price determination; regional trade; social conflict; sorghumAhmed R., Haggblade S., Chowdhury T.E., Out of the Shadow of Famine: Evolving Food Markets and Food Policy in Bangladesh, (2000); Barrett C., Maxwell D., Food Aid after Fifty Years: Recasting Its Role, (2005); Beekhuis G., Laouali I., Cross-border trade and food markets in Niger: Why market analysis is important for humanitarian action, Humanitarian Exch. Mag., 38, pp. 25-27, (2007); Boysen O., A food demand system estimation for Uganda, (2012); del Ninno C., Dorosh P.A., Subbarao K., Food aid, domestic policy and food security: Contrasting experiences from South Asia and sub-Saharan Africa, Food Policy, 32, pp. 413-435, (2007); Dennis J.G., Juselius K., Johansen S., Hansen H., CATS in RATS: Cointegration Analysis of Time Series, Software, (2006); Diao X., You L., Alpuerto V., Folledo R., Current Condition and Agricultural Potential in Southern Sudan. Background Paper prepared for the World Bank by the Development Strategy and Governance Division, (2012); Dorosh P.A., Dradri S., Haggblade S., Regional trade, English 11 10.1111/agec.12266https://www.scopus.com/inward/record.uri?eid=2-s2.0-84981295029&doi=10.1111%2fagec.12266&partnerID=40&md5=4b78e0597476c3029e578699d07079e6

Between a cap and a higher price: Modelling the price of dairy quotas under price ceiling legislation2015 This paper considers various policy alternatives to price ceiling legislation in the market for production quotas in the dairy farming sector in Quebec. I develop a model of farmers' demand for quotas and estimate a structural parameter that is required for the counterfactual experiments. Using my econometric results and the modelled equilibrium price, I estimate the price of dairy quotas over the period 1993-2011. The counterfactual experiments indicate that the price of quotas could be reduced to the ceiling price through a 4.16% expansion of the aggregate supply of quotas, or through moderate trade liberalization of Canadian dairy products. © 2015 Canadian Economics Association.Canada; Quebec [Canada]; agricultural policy; dairy farming; demand analysis; econometrics; policy analysis; policy approach; price determination; trade liberalizationAbbassi A., Bonroy O., Gervais J.-P., Dairy trade liberalization impacts in Canada, Canadian Journal of Agricultural Economics, 56, pp. 313-335, (2008); Alvarez A., Arais C., Orea L., Explaining differences in milk quota values: The role of economic efficiency, American Journal of Agriculture Economics, 88, pp. 182-193, (2006); Arellano M., On the testing of correlated effects with panel data, Journal of Econometrics, 59, pp. 87-97, (1993); Barichello R., Capitalizing government program benefits: Evidence of the risk associated with holding farm quotas, The Economics of Agriculture: Papers in Honor of D. Gale Johnson, 2, (1996); Barichello R., Cranfield J., Meilke K., Options for the reform of supply management in Canada with trade liberalization, Canadian Public Policy, 35, 2, pp. 203-217, (2009); Boots M., Lansink A., Peerlings J., Efficiency loss due to distortions in Dutch milk quota trade, European Review of Agricultural Economics, 24, pp. 32-46, (1997); Cairns A., Meilke K., Price ceilings on milk produEnglish 4 10.1111/caje.12153https://www.scopus.com/inward/record.uri?eid=2-s2.0-84969790455&doi=10.1111%2fcaje.12153&partnerID=40&md5=4f46e0c679f78b10008ab838a6872115

Modeling the reforms of the common agricultural policy for arable crops under uncertainty2006 The size of the insurance and wealth effects of a change in the Common Agricultural Policy (CAP) for arable crops is estimated. The impact of price uncertainty is accounted for in the specific decision-making structure of the European Union (EU) arable crop producers under nonlinear mean-variance risk preferences. A system of output supply, input demand, and land allocation equations is estimated on a sample of Italian specialized arable crop farms. The simulation of the impact of the recent reforms confirms that farmers' output responses are consistently affected by the size of the insurance and wealth effects. Copyright 2006 American Agricultural Economics Association.Common agricultural policy; Decoupling; Duality; Risk effectsagricultural application; arable farming; economics; modeling; policy makingAppelbaum E., Ullah A., Estimation of Moments and Production Decisions under Uncertainty, Review of Economics and Statistics, 79, pp. 631-637, (1997); Chavas J.P., Holt M.T., Acreage Decision under Risk: The Case of Corn and Soybeans, American Journal of Agricultural Economics, 72, pp. 529-538, (1990); Chavas J.P., Holt M.T., Economic Behavior under Uncertainty: A Joint Analysis of Risk Preferences and Technology, Review of Economics and Statistics, 78, pp. 329-335, (1996); Coyle B.T., Risk Aversion and Price Risk in Duality Models of Production: A Linear Mean Variance Approach, American Journal of Agricultural Economics, 74, pp. 849-859, (1992); Coyle B.T., Risk Aversion and Yield Uncertainty in Duality Models of Production: A Mean Variance Approach, American Journal of Agricultural Economics, 81, pp. 553-567, (1999); Davidson R., MacKinnon J.G., Estimation and Inference in Econometrics, (1993); Diewert W.E., Wales T.J., A Normalized Quadratic Semiflexible Functional Form, Journal of Econometrics, 37, pp. 32English 86 10.1111/j.1467-8276.2006.00857.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-33644763039&doi=10.1111%2fj.1467-8276.2006.00857.x&partnerID=40&md5=4b47c07eb169897dd61d176d4fecc47d

The effects of factor supply assumptions on interemporal timber supply behavior: The cases of investable funds and land1998 Intertemporal timber supply models typically assume perfect capital markets and perfectly inelastic supplies of land. Using a dynamic model of U.S. timber and agriculture markets, we examine (i) borrowing limits or capital constraints, in which investment in forest management on nonindustrial private ownerships is restricted, and (ii) a nonzero elasticity of land supply. Results suggest that alternative treatments of supply conditions for these factors influence the flexibility of the simulated market system to adapt to changes over time and across policy scenarios. Supply restrictions limit adjustment options in management activities and force greater change in other endogenous elements such as price and consumption. Implications drawn from any policy analyses also differ with input supply assumptions. Policy impacts were found to be largely transitory in the cases without investment limits and essentially permanent when limits exist. Recognizing a price-sensitive land supply, at least as this process is repUSA; forest management; land supply; modelling approach; private investment; theory; timber market; timber supplyAdams D.M., Haynes R.W., The 1993 Timber assessment market model: Structure, projections and policy simulations, USDA For. Serv. Gen. Tech. Rep. PNW-GTR-358, (1996); Adams D.M., Alig R.J., Callaway J.M., McCal B.A., Winnett S.M., The Forest and Agricultural Sector Optimization Model (FASOM): Model Structure and Policy Applications, (1996); Adams D.M., Alig R.J., McCarl B.A., Callaway J.M., Winnett S.M., An analysis of the impacts of public timber harvest policies on private forest management in the U.S., For. Sci., 42, 3, pp. 343-358, (1996); Berck P., The economics of timber: A renewable resource in the long run, Bell J. Econ., 10, pp. 447-462, (1979); Birdsey R., Carbon storage in trees and forests, Opportunities for Increasing Forest Cover, pp. 23-39, (1992); Brazee R., Mendelsohn R., A dynamic model of timber markets, For. Sci., 36, pp. 255-264, (1990); Brooke A., Kendrick D., Meeraus A., GAMS: A User's Guide. Release 2.25, (1992); Chang C., McCarl B., Mjelde J., Richardson J., Sectoral implications of faEnglish 5 10.1139/x97-209https://www.scopus.com/inward/record.uri?eid=2-s2.0-0031747217&doi=10.1139%2fx97-209&partnerID=40&md5=f63b43e8ec920dec15a091705ab9ab50

He impact of banking and external sectors on Mexican agriculture in the period 1995-20152018 Mexican agricultural production has been characterised by a lack of dynamism in recent years and is losing ground in terms of GDP. This may reflect the lack of funding from commercial and development banks. This research aims at studying the dynamics of the agriculture sector through econometric analysis using Vector Autoregressive (VAR) and Vector Error Correction (VEC) models in order to examine the short- and long-run relationships among agricultural production, terms of trade (ratio of agricultural prices and general price level), agricultural exports and lending from commercial and development banks. The main empirical findings, contrary to what was expected, is that even though there was a precarious level of funding from the banking sector, credit from commercial banking was higher than that from development banking in the last decades. Further, relative prices were found to have a negative relationship with agricultural exports, showing the importance of the external sector in agriculture. © 2018, AgrAgricultural financing; Agricultural policy; Econometric modelingAnderson M., NAFTA and Environmental Quality: Issues for Mexican Agriculture., (1994); (2016); Baffes J., Structural reforms and price liberalization in Mexican agriculture, Journal of International Development, 10, pp. 575-587, (1998); Basurto-Hernandez S., Escalante-Semerena R., Impacto de la crisis en el sector agropecuario en México, Economía UNAM, 9, pp. 51-73, (2012); Bonilla J., Viatte G., Radical Reform in Mexican Agriculture, 191, (1995); Bonnis G., Legg W., The opening of Mexican agriculture, The OECD Observer, 206, pp. 35-37, (1997); (2007); (2009); (2008); (2011); (1994); Duloy J.H., Norton R.D., CHAC, a Programming Model of Mexican Agriculture, 5, (1982); Fernandez-Cornejo J., Shumway C.R., Research and productivity in Mexican agriculture, American Journal of Agricultural Economics, 79, pp. 738-753, (1997); Freebairn D.K., The dichotomy of prosperity and poverty in Mexican agriculture, Land Economics, 45, pp. 31-42, (1969); Gonzalez-Estrada A., Orrantia-Bustos M.A., Los subsidios agrícolas de MéxEnglish 2 10.17221/193/2016-AGRICECONhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-85040947057&doi=10.17221%2f193%2f2016-AGRICECON&partnerID=40&md5=995d945a0ce3a8791fdcb15fa32b6d55

ECONOMETRIC MODELING OF THE NEXUS OF AGRICULTURAL POLICY AND FOOD SECURITY IN NIGERIA: A DUMMY VARIABLE REGRESSION APPROACH2023 Sustainable food production is not negotiable if food security is to be achieved. Recent statistics show increasing food insecurity issues in Nigeria despite government policy and programmes in the agricultural sector. The study specifically described agriculture growth trend under three policy regimes and analysed the effects of agricultural sector policy on food security in Nigeria between 1960 and 2020. Secondary data on agricultural output, gross deficit financing, labour employed in the agricultural sector, land, and population were obtained from World Development Indicators (WDI) of the World Bank, Food and Agriculture Organization Statistics (FAOSTAT), Central Bank of Nigeria (CBN), and National Bureau of Statistics (NBS). The data were analysed using trend analysis and Dummy Variable Regression (DVR) model. The Instantaneous Growth Rate (IGR) and compound growth rate (CGR) were respectively 3 percent and 7.2 percent in 1960 - 1969, 0.5 percent and 1.2 percent in 1970 - 1985, and 3.4 percent and 8.1 peAcceleration; Agricultural output; Agricultural policy; Dummy Variable Regression (DVR); Food security; Nigeria; SustainabilityForesight Africa 2017 Report, (2018); Employment in agriculture (% of total employment) (modeled ILO estimate), (2020); ILOSTAT database, (2020); Idachaba FS Good Intentions Are Not Enough: Collected Essays on Government and Nigerian Agriculture, The Agricultural Policy Process, 1, (2006); Manyong VM, Ikpi A, Olayemi JK, Yusuf SA, Omonona BT, Okoruwa V, Idachaba F S, Agriculture in Nigeria: Identifying Opportunities for Increased Commercialization and Investment, (2005); Umeh JC, Agunwamba CC, Agada OAD, Grain stocking and storing in Benue State: An appraisal of the Federal Government of Nigeria’s food grain storage policy, International Journal of Production Economics, 45, 1-3, pp. 261-270, (1996); Umeh JC, On-Farm Storage Structure Inventory Management: an Economic Appraisal of Rhumbu, International Journal of Production Economics, 35, 1-3, pp. 77-84, (1994); Olayide OE and AE Ikpi Agricultural Production and Rural Welfare In Nigeria: Assessing Agricultural Production and Rural Welfare, (2013); AgriculturalEnglish 0 10.18697/ajfand.121.22405https://www.scopus.com/inward/record.uri?eid=2-s2.0-85165386780&doi=10.18697%2fajfand.121.22405&partnerID=40&md5=005ed57a301b04c354beec1d79a7724e

A Macro-Economic Model for Agricultural Sector Analysis1974 Agricultural sector analyses for purposes of agricultural policy evaluation and planning in developing countries are generally conducted in a partial equilibrium framework without regard to agricultural-nonagricultural interactions. A relatively simple simulation model built on an input-output framework is developed which, in combination with an agricultural sector analysis, enables interactions in the product markets and labor market to be considered. The model is illustrated through linkage with an agricultural simulation model to evaluate alternative agricultural policies in Nigeria. The model also has potential for use with other formal and informal sector analysis techniques. © 1974 by The American Agricultural Economics Association.Agricultural planning; Input-output; Nigeria; Sector analysisByerlee D., Agricultural Development and Urban Unemployment: A Simulation Analysis of the Nigerian Economy, (1971); Byerlee D., Indirect Employment and Income Distribution Effects of Agricultural Development Strategies: A Simulation Approach Applied to Nigeria, (1973); Byerlee D., Eicher C.K., Rural Employment, Migration and Economic Development: Theoretical Issues and Empirical Evidence from Africa, Agriculture in the Development of Low Income Countries, (1973); Carter N.G., An Input-Output Analysis of the Nigerian Economy, 1959-1960, (1966); Clark P.B., Planning Import Substitution, (1971); Cownie J.B., Nigerian National Income Accounts: Historical Summary and Projections to 1985, (1968); Doeksen G.A., Schreiner D.F., A Simulation Model for Oklahoma with Economic Projections from 1963 to 1980, Oklahoma Agr. Exp. Bull, (1971); Duloy J., Norton R., CHAC, A Programming Model of Mexican Agriculture, MultiLevel Planning: Case Studies in Mexico, (1973); Introduction to Agricultural Planning, (1971); Gross DomestiEnglish 10 10.2307/1238604https://www.scopus.com/inward/record.uri?eid=2-s2.0-84864410111&doi=10.2307%2f1238604&partnerID=40&md5=b647a3d9e23f7890c70c7f0b24e2807e

An analysis of 1980s dairy programs and some policy implications1992 Excessive government purchases of dairy surpluses during the early 1980s prompted three corrective measures: the Milk Diversion Program, Dairy Termination Program, and lower support prices. An eight-equation econometric model of the dairy sector simulates these programs and shows them to be incomplete or impermanent in their effects. However, further analysis shows that a more aggressive policy of lower support prices would be effective in reducing costs to government and consumers, and lowering transfers to producers. © 1992 Oxford University Press.Dairy model. Dairy Termination Program; Econometric simulation; Milk Diversion Program; Milk support pricesagricultural policy; dairy model; dairy termination program; econometric model; milk diversion program; modelling approach; policy effectChavas J.-P., Klemme R.M., Aggregate Milk Supply Response and Investment Behavior on U.S. Dairy Farms, Amer. J. Agr. Econ., 68, pp. 55-86, (1986); Dixon B.L., Susanto D., Berry C.R., Supply Impact of the Milk Diversion and Dairy Termination Programs, Amer. J. Agr. Econ., 74, pp. 633-640, (1991); Fair R.C., Efficient Estimation of Simultaneous Equations with Auto-Regressive Errors by Instrumental Variables, Rev. Econ. and Statist., 54, pp. 444-449, (1972); Kaiser H.M., Streeter D.H., Liu D.J., Price vs. Stock Effect Policies for Reducing Excess Milk Production, West. J. Agr. Econ, 13, pp. 277-284, (1988); Lafrance J.T., De Gorter H., Regulation in a Dynamic Market: The U.S. Dairy Industry, Amer. J. Agr. Econ., 67, pp. 821-832, (1985); Westcott P.C., A Quarterly Model of the U.S. Dairy Sector and Some of Its Policy Implications., (1986)English 7 10.2307/1242573https://www.scopus.com/inward/record.uri?eid=2-s2.0-0026958025&doi=10.2307%2f1242573&partnerID=40&md5=2cb4939b3478280b620bec1c4d79980a

Common agricultural policy and local economy and development in the region of Eastern Macedonia - Thrace (Greece)2019 The current article details the impact of the Common Agricultural Policy (CAP), particularly the impact of each CAP reform on agricultural production and the rural economy in the region of Eastern Macedonia-Thrace (EMT), Greece, done via an econometric approach employing Factor Analysis techniques and Structural Equation Model. Detailed qualitative and quantitative data were obtained through structured questionnaires completed during in-depth interviews of the scientific staff working in regional agriculture and were subsequently used to build a Structural Equation Model. This scientific work was undertaken twice, each time following successive CAP reforms, in order to evaluate immediate impact, not only on the Local Economy, but the continuing regional Local Development. Following the comparison of the two successive reforms SEMs, a series of sectoral comparisons of the two reforms was undertaken to clarify the differences between the two specific reforms.It is concluded that the 2003 reform has had a negatiCAP; Eastern Macedonia - Thrace; Factor Analysis; Labour hands; Land Value-Hire; Land Value-Purchase; Local Development; Local Economy; Product processing; Purchase of inputs; Structural Equation ModellingAgriculture; Factor analysis; Multivariant analysis; Purchasing; Regional planning; Sales; Surveys; Labour hands; Local development; Local economy; Macedonia; Product processing; Structural equation modelling; Economic and social effectsPetrick M., The Co-evolution of Semantics and Policy Paradigms: 50 Years of Europe's Common Agricultural Policy, Intereconomics, 43, 4, pp. 246-252, (2008); George L., REPORT on the future of the Common Agricultural Policy after 2013 (2009/2236(INI)), EUROPEAN PARLIAMENT; European Commision; Markopoulos T., Papadopoulos S., Karelakis C., Galanopoulos K., Mattas K., The Effects of the Reformed C.A.P. to Cereal Crops:, Int. J. Food Beverage Manuf. Bus. Models, 2, 2, pp. 1-12, (2017); Konstandinos M., Efstratios L., Agriculture: a powerful tool of rural development in the current economic crisis; Tracy M., Tracy M., Government and agriculture in Western Europe, 1880-1988, (1989); Van der Heijden K., International food safety handbook: science, international regulation, and control, (1999); Sustainable agriculture in a developed countryside: a ten year strategy for the agricultural development of Greece, Greek Minist. Agric, (2002); Maraveyas N.N., El Doukas Y., Traceability and the new CAP, (2009); Hellenic MiniEnglish 4 10.25103/jestr.122.25https://www.scopus.com/inward/record.uri?eid=2-s2.0-85068765935&doi=10.25103%2fjestr.122.25&partnerID=40&md5=b1d6c4f65db80eee39e000a902c75930

Productive efficiency of beef cattle production in Botswana: a latent class stochastic meta-frontier analysis2023 Introduction: Efficiency in food production is crucial for sustainable agriculture in developing countries. This paper contributes to the existing literature by presenting an innovative approach to modeling productive efficiency in beef cattle production. Treating farm performance across regions as unobserved heterogeneity, we determine technical efficiency of beef cattle production in Botswana. We aim to shed light on the factors influencing efficiency in this sector. Methods: The study utilized block-level data from various annual agricultural surveys (2006–2014) covering 26 agricultural districts and six agro-ecological regions in Botswana. We employed a latent class stochastic frontier model complemented with the stochastic meta-frontier analysis. Results: Results show that the best performing farming systems in terms of efficiency are districts with well-developed infrastructure and better access to output and input markets. In contrast, the farming systems that perform poorly consist of agricultural disbeef cattle production; Botswana; latent class stochastic frontiers; stochastic meta-frontier analysis; technical efficiencyAbel N., Mis-measurement of the productivity and sustainability of African communal rangelands: a case study and some principles from Botswana, Ecol. Econ, 23, pp. 113-133, (1997); Alem H., Lien G., Hardaker J.B., Guttormsen A., Regional differences in technical efficiency and technological gap of Norwegian dairy farms: a stochastic meta-frontier model, Appl. Econ, 51, pp. 409-421, (2019); Alvarez A., del Corral J., Identifying different technologies using a latent class model: extensive versus intensive dairy farms, Eur. Rev. Agric. Econ, 37, pp. 231-250, (2010); Alvarez A., Amsler C., Orea L., Schmidt P., Interpreting and testing the scaling property in models where inefficiency depends on firm characteristics, J. Product. Anal, 25, pp. 201-212, (2006); Alvarez A., del Corral J., Tauer L.W., Modeling unobserved heterogeneity in New York dairy farms: one-stage versus two-stage models, Agric. Resour. Econ. Rev, 41, pp. 275-285, (2012); Ankrah T.M., Jiang Y., The impact of climate change coping and adaptation English 1 10.3389/fsufs.2023.1098642https://www.scopus.com/inward/record.uri?eid=2-s2.0-85163599485&doi=10.3389%2ffsufs.2023.1098642&partnerID=40&md5=3a145873d1851cb49d8fc8e9f778476d

Econometric modelling of the agricultural sector sustainable development2022 Using the Cobb-Douglas production function, econometric analysis with eco-socio-economic factors has shown that economic growth in agriculture is associated with improved quantitative and qualitative characteristics of labour potential, growing capital investment and reducing pollutant emissions. Estimation of the elasticity coefficients of the constructed Cobb-Douglas function (the sum exceeds 1) justifies that the economic development of agriculture mainly contains the features of a large-scale economy: modern level of science and technology provides advantageous expanding production to increase output. The constructed models allow to forecast assessment of the development of the agricultural sector’s components and can be used to develop the basic directions of the state agricultural policy to manage the formation and use of resource potential. © 2022 EAGE. All Rights Reserved.Agricultural technology; Economic analysis; Economic and social effects; Agricultural sector; Capital investment; Cobb-Douglas production function; Econometric analysis; Econometric modelling; Economic growths; Pollutants emissions; Qualitative characteristics; Quantitative characteristics; Socio-economic factor; InvestmentsEnglish 0 10.3997/2214-4609.2022580077https://www.scopus.com/inward/record.uri?eid=2-s2.0-85159351396&doi=10.3997%2f2214-4609.2022580077&partnerID=40&md5=c3521408b57f42a7de1fd0ea95cfa3ea

Agricultural policy and commodity price stabilisation in Ghana: The role of buffer stockholding operations2021 This paper investigates the extent of price volatility of maize and rice in Ghana following the introduction of public buffer stockholding operations (PBSO) as a policy to stabilise farm output prices in the last decade. We analysed price volatility using the generalised autoregressive conditional heteroscedasticity (GARCH(1,1)) modelling technique. This econometric technique was applied to market-level time-series data from selected major markets in Ghana from 2006 to 2015. The results indicate that price volatility for maize and rice has declined in the long run and, in the short run, shows relatively slow volatility transmission. The findings show that the buffer stockholding operations policy in the selected markets has stabilised the prices of the two commodities, especially in the long run. The results suggest that buffer stockholding operation policy remains a viable alternative for curbing high price volatility if structured well to fit the country context. We also conclude that climate change resilieagricultural commodity market; buffer stockholding policy; GARCH; Ghana; price volatilityAbokyi E, Folmer H, Asiedu KF, Public buffer stocks as agricultural output price stabilization policy in Ghana, Agriculture & Food Security, 7, (2018); Abokyi E, Strijker D, Asiedu FK, Daams MN, The impact of output price support on smallholder farmers' income: Evidence from maize farmers in Ghana, Heliyon, 6, 9, (2020); Amado C, Terasvirta T, Modelling conditional and unconditional heteroskedasticity with smoothly time-varying structure, (2008); Arezki R, Bruckner M, Food prices and political instability, (2011); Atiah WA, Amekudzi LK, Akum RA, Quansah E, Antwi-Agyei P, Danuor SK, Climate variability and impacts on maize (Zea mays) yield in Ghana, West Africa, Quarterly Journal of the Royal Meteorological Society, 148, 742, pp. 185-198, (2021); Balie J, Demeke M, Assessment of national policies in developing countries to combat and mitigate the effects of agricultural markets' excessive price volatility, Agricultural markets instability: Revisiting the recent food crises, (2016); Beaujeu R, Alternative policEnglish 0 10.53936/AFJARE.2021.16(4).24https://www.scopus.com/inward/record.uri?eid=2-s2.0-85129909127&doi=10.53936%2fAFJARE.2021.16%284%29.24&partnerID=40&md5=f5424cfa035e8f3be467c23c370edefb

Modelling of cereal and oilseed crop production in bulgaria in the context of policy changes2014 The article presents the results from a modelling exercise on five crops: wheat, barley, maize, sunflower and rapeseed. These crops cover 55 per cent of the utilised agricultural land in Bulgaria and over 90 per cent of the arable land. The main goal of the research was to project the development of the production and trade of these crops in Bulgaria between 2013 and 2017, as well as to implement an analysis of certain scenarios related chiefly to upcoming changes in the Common Agricultural Policy (CAP). The model is linked with the global crop market through European Union prices, as the Bulgarian commodity market is considered to be a price taker, and it assumes the development of other agricultural sectors (livestock) and the macro-economic situation in Bulgaria as exogenous variables. The research is an attempt to incorporate into Bulgarian analytical practice modelling methods that can provide useful figures and projections about the impacts of different political measures for decision makers, and marketBaseline projection; Cereals; Model; Oilseeds; Policy; Prices; TradeChantreuil F., Le Barbenchon M.-D., AGMEMOD 2020 Project Final Reports: Final Activity Report Part 1, (2009); Binfield J., Meyers W., Westhoff P., Challenges of incorporation EU enlargement and CAP reform in the GOLD model framework, Modelling Agricultural Policies: state of the art and new challenges, pp. 291-306, (2005); Regulation (EU) no 1307/2013 of the European Par-liament and of the Council of 17 December 2013 establishing rules for direct payments to farmers under support schemes within the framework of the common agricultural policy and repealing Council Regulation (EC) No 637/2008 and Council Regulation (EC) No 73/2009, Official Journal of the European Union, L347, pp. 608-670, (2013); Gorton M., Davidova S., Farm productivity and efficiency in the CEE applicant countries: a synthesis of re-sults, Agricultural Economics, 30, 1, pp. 1-16, (2004); Hanrahan K.F., The EU GOLD MODEL 2.1: An introduc-tory manual, (2001); Ivanov B., Popov R., Jongeneel R., Sokolova Е., How to create a viable and competitivEnglish 1 10.7896/j.1326https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086665242&doi=10.7896%2fj.1326&partnerID=40&md5=a58702e7bc883b07b9589e4efd7abb15

Do agricultural support policies work in nigeria? Evidence from an ardl model2020 This study analyzes agricultural output in Nigeria between 1987 and 2015 by modeling the existence of a long run relationship between agricultural output, bank credit allocation to the agricultural sector, government spending on agriculture, and interest rates. We employ an error correction model within an autoregressive distributed lag (ARDL) framework as suggested by Pesaran et al. (2001). Results from the bounds testing confirm the existence of a long run relationship among the variables. The short run parameters show that commercial bank loans, agricultural credit guarantee funds, and interest rates are all positively related with agricultural output. Interestingly, we find that government expenditure is negatively related to agricultural output, suggesting an important finding that in the short run farmers’ production responds more favorably through credit channels than conventional government spending. The long run results confirm that commercial bank loans, government expenditure, and the credit guaranAgricultural policy; ARDL Bounds Test; Bank credit; CointegrationAdetiloye K.A., Agricultural Financing in Nigeria: An Assessment of the Agricultural Credit Guarantee Scheme Fund (ACGSF) For Food Security in Nigeria, Journal of Economics, 3, 1, pp. 39-48, (2012); Adubi J., Agricultural Policy and Economic Growth in Nigeria, 1962-1968, (2000); Anthony O., Gabriel E.E., Arikpo O.F., The Contribution of Deposit Money Banks on the Growth of the Agricultural Sector in Nigeria, Archive Research Journal, 3, 2, pp. 33-42, (2015); Anyanwu A.C., Anyanwu B. O., Anyanwu V, Agriculture: Its Importance and Development, (1997); Artha D. R., Dartanto T., The Multidimensional Approach to Poverty Measurement in Indonesia: Measurements, Determinants, and its Policy Implications, Journal of Economic Cooperation and Development, 39, 3, pp. 1-38, (2018); Bashiru M., Dumayiri M., Sabutey G.T., Analysis of the Sources of Farm Investment Credit in the Upper West Region of Ghana, International Journal of Current Research and Academic Review, 2, 5, pp. 1-15, (2014); The Changing Structure of NigeriaEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85100924867&partnerID=40&md5=9003cc7afa802a930f7eb52eda2b5a80

Deterministic versus stochastic evaluation of the aggregate economic effects of price support programs1994 Economic effects of agricultural policies estimated with deterministic models may be biased because certainty equivalent requirements are not satisfied in the agricultural sector. This article compares numerically estimated expected values of key aggregate economic variables for two levels of target prices (i.e. supported price level) from deterministic and stochastic formulations of AGSIM, which is a large-scale econometric simulation model of crop and livestock production in the United States. For nominal target prices set by the 1990 Food, Agriculture, Conservation and Trade Bill (FACT), the deterministic formulation underestimated the level of deficiency payments (the difference between target price and market price) by a cumulative total of $800 million (6·2%) over the 5 year life of the Bill compared to estimates from the stochastic model. For target prices 10% below the FACT levels, the deterministic model underestimated deficiency payments by $1220 million (36·8%). Much of the economic impact estimatiBigman, Food Policies and Policies Security under Instability: Modelling and Analysis, (1988); Buccola, Testing for nonnormality in farm net returns, American Journal of Agricultural Economics, 68, pp. 334-338, (1986); Chang, McCarl, Mjelde, Richardson, Sectoral implications of farm program modifications, American Journal of Agricultural Economics, 74, pp. 38-49, (1992); Chattin, McCarl, Baumes, User's Guide and Documentation for a Partial Equilibrium Sector Model of US Agriculture, Purdue University Agr. Exp. Sta. Bull. No. 313, (1983); Day, Probability distributions of field crop yields, Journal of Farm Economics, 47, pp. 713-741, (1965); Hertel, Tsigas, Tax policy and US agriculture A general equilibrium analysis, American Journal of Agricultural Economics, 70, pp. 289-302, (1988); Peel, An Econometric Model of the US Livestock Industry, Staff Paper ES89-4, (1989); Penson, Taylor, Modelling the interface between agriculture and the general economy, Agricultural Systems, 39, pp. 33-66, (1992); Salathe, PricEnglish 4 10.1016/0308-521X(94)90198-Ohttps://www.scopus.com/inward/record.uri?eid=2-s2.0-1842387387&doi=10.1016%2f0308-521X%2894%2990198-O&partnerID=40&md5=bee93febae44a73275a1f88c8f88d4b6

Modelling the impacts of macro-economic variables on the South African biofuels industry2008 The production of biofuels from agricultural commodities has received much attention in recent years. Apart from a few private initiatives, biofuels have not seen a large scale, commercial production in South Africa to date. This article sketches a basic picture of the economic feasibility of biofuel production in South Africa, without any form of government support, at 2006 prices. It then takes the analysis a step further and with the aid of a set of scenarios, different potential outcomes, due to a range of possible policy implementation measures, are discussed and the results documented. The Bureau for Food and Agricultural Policy's (BFAP) sector model is used to simulate the impact of various options on the potential biofuels industry and other related industries during the course of the 2007 to 2015 period. This study shows that a lack of government support for the local biofuels industry could seriously affect its economic viability, especially in the early stages of the industry's development. AdditioBiofuels draft strategy; Economic feasibility; Government supportSouth African Agricultural Baseline 2007, (2007); De Gorter H., Just D.R., The Economics of US Ethanol Import Tariffs with A Consumption Mandate and Tax Credit, (2007); (2006); Meyer F., Kirsten J., Modelling the wheat sector in South Africa, Agrekon, 44, 2, pp. 225-237, (2005); Tokgoz S., Elobeid O., Fabiosa J., Hayes D.J., Babcock B.A., Yu T.E., Dong F., Hart C.E., Beghin J.C., Emerging Biofuels: Outlook of Effects on US Grain, Oilseeds and Livestock Markets, (2007); Tyner W.E., Policy alternatives for the future biofuels industry, Journal of Agricultural and Food Industrial Organization, 5, (2007); Westcott P.C., Ethanol Expansion in the United States: How Will the Agricultural Sector Adjust?, (2007)English 9 10.1080/03031853.2008.9523803https://www.scopus.com/inward/record.uri?eid=2-s2.0-78649537366&doi=10.1080%2f03031853.2008.9523803&partnerID=40&md5=7bc4f716ee5ca1e6b0a5e279b0e5ed71

Integrating agricultural input expenditure into a partial equilibrium model of the South African agricultural sector2011 Most partial equilibrium models of the agricultural sector have not incorporated a dynamic and interlinked module for agricultural input expenditure. The South African Bureau for Food and Agricultural Policy (BFAP) model, which models a major share of agricultural output in South Africa, has also up to now not integrated input expenditure into the modelling framework. In most models, input costs are treated as exogenous and the recursive link between the input and output sides of the sector is overlooked in the models that attempt to incorporate input expenditures. This article addresses both issues by integrating agricultural input expenditures into the South African sectoral partial equilibrium model by endogenising input costs and recursively linking both the input and output sides of the agricultural sector. Thus, the impact of increasing the input cost may not only signal a fall in the gross value added and net farming income, but also a growth in subsequent years when the recursive effect of the impact input costs; partial equilibrium model; recursive linkFocus Area: Commodity Modelling, (2010); Chembezi D.M., Modelling acreage response with risk consideration: The case of state tobacco in Malawi, Agricultural Systems, 36, pp. 427-438, (1991); Conforti P., Common Agricultural Policy in Main Agricultural Partial Equilibrium Models, (2001); Gafar J., The supply response of aggregate agricultural output in Jamaica, Agricultural Economics, 16, 3, pp. 205-217, (1997); Ferris J.N., Agricultural Prices and Commodity Market Analysis, (1998); Hendry D.F., Dynamic Econometrics, (1995); McGath C., McElroy R., Strickland R., Traub L., Covey T., Short S.D., Johnson J., Green R., Ali M., Vogel S., Forecasting farm income: Documenting USDA' s forecast model, USDA, Economic Research Service, (2009); McQuinn K., Modelling Irish Inputs, (2000); Meyer F., Model Closure and Price Formation under Switching Grain Market Regimes in South Africa, (2006); Mushtaq K., Dawson P.J., Acreage response in Pakistan: A co-integration approach, Agricultural Economics, 27, 2, pp. 111-121, (2002English 0 10.1080/03031853.2011.589982https://www.scopus.com/inward/record.uri?eid=2-s2.0-80052723483&doi=10.1080%2f03031853.2011.589982&partnerID=40&md5=e8626f62fdb0d9c707e67ecbef40c148

Increasing the effectiveness of the Chinese grain subsidy: a quantitative analysis2018 Purpose: The purpose of this paper is to examine the grain production implications of alternative designs for China’s grain subsidy policy. In particular, the authors examine three subsidy designs including area-based subsidy, quantity-based subsidy and production-cost-based subsidy. Design/methodology/approach: To carry out the analysis, the authors develop a Chinese agricultural sector model (CASM) and an econometric, policy action–farmer response summary model. The CASM is used under a wide variety of subsidy level and basis experiments to generate pseudo data on farmer reactions to subsidies. Then a summary function model was estimated over those pseudo data that quantitatively summarized modeled farmer responses to different grain subsidy schemes. In turn, the summary functions were used to optimize the subsidy level such that it maximized grain production both within and across the area-based, quantity-based and cost-based subsidies. Regional implications were also developed. Findings: The authors foundChinese agricultural sector model; Food security; Grain subsidy; Policy choice; Summary functionBeach R.H., McCarl B.A., US agricultural and forestry impacts of the energy independence and security act: FASOM results and model description, (2010); Brink L., Policy space in agriculture under the WTO rules on domestic support, (2015); Brink L., Orden D., Datz G., BRIC agricultural policies through a WTO lens, Journal of Agricultural Economics, 64, 1, pp. 197-216, (2013); Candler W., Fortuny-Amat J., McCarl B., The potential role of multilevel programming in agricultural economics, American Journal of Agricultural Economics, 63, 3, pp. 521-531, (1981); Chen B., Cost of food security and update of cropping mixes in China, (2007); Cheng F., China: Shadow WTO agricultural domestic support notifications, (2008); Colson B., Marcotte P., Savard G., An overview of bi-level optimization, Annals of Operations Research, 153, 1, pp. 235-256, (2007); Fajardo D., McCarl B.A., Thompson R.L., A multicommodity analysis of trade policy effects: the case of Nicaraguan agriculture, American Journal of Agricultural Economics,English 6 10.1108/CAER-08-2016-0136https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052478885&doi=10.1108%2fCAER-08-2016-0136&partnerID=40&md5=fd2f5de9e97ff50930c458faaa94d8b8

Using simulation and budget models to scale-up nitrogen leaching from field to region in Canada.2001 Efforts are underway at Agriculture and Agri-Food Canada (AAFC) to develop an integrated, nationally applicable, socioeconomic/biophysical modeling capability in order to predict the environmental impacts of policy and program scenarios. This paper outlines our Decision Support System (DSS), which integrates the IROWCN (Indicator of the Risk of Water Contamination by Nitrogen) index with the agricultural policy model CRAM (Canadian Regional Agricultural Model) and presents an outline of our methodology to provide independent assessments of the IROWCN results through the use of nitrogen (N) simulation models in select, data-rich areas. Three field-level models--DSSAT, N_ABLE, and EPIC--were evaluated using local measured data. The results show that all three dynamic models can be used to simulate biomass, grain yield, and soil N dynamics at the field level; but the accuracy of the models differ, suggesting that models need to be calibrated using local measured data before they are used in Canada. Further simulAgriculture; Biomass; Calibration; Canada; Computer Simulation; Crops, Agricultural; Fertilizers; Hydrogen-Ion Concentration; Manure; Models, Theoretical; Nitrogen; Rain; Sensitivity and Specificity; Soil; Soybeans; Water Pollutants; Water Supply; Weather; Zea mays; fertilizer; nitrogen; rain; MLCS; MLOWN; agriculture; article; biomass; calibration; Canada; computer simulation; crop; evaluation; maize; manure; metabolism; pH; physiology; sensitivity and specificity; soil; soybean; theoretical model; water pollutant; water supply; weatherEnglish 9 10.1100/tsw.2001.355https://www.scopus.com/inward/record.uri?eid=2-s2.0-1542571057&doi=10.1100%2ftsw.2001.355&partnerID=40&md5=098c96b195fd5a320bb4ea0d4c2392d4

The EU's Agenda 2000 reform for the agricultural sector: Environmental and economic effects in Denmark2002 The Agenda 2000 reform, agreed on by the EU government leaders in the spring of 1999, implies considerable changes in EU agricultural policy. The reform involves both reductions in price support and compensations in the form of hectare and animal support. The Agenda 2000 reform may have considerable environmental and economic effects, and in this article we assess these effects. Within an integrated model system, we calculate environmental effects (changes in nitrogen loading in the terrestrial environment and the Danish marine waters, changes in oxygen concentrations in the inner Danish marine waters, and changes in emissions of the greenhouse gases (methane and nitrous oxide), as well as economic effects (effects on private consumption, GDP, the balance of payments, and employment). The results indicate that the Agenda 2000 reform has significant economic costs but almost no effects on the environment-either positive or negative. © 2002 Elsevier Science B.V. All rights reserved.Agricultural policy; Environmental effects; Greenhouse gases; Integrated Modelling; Nitrogen loadingDenmark; Animalia; agricultural policy; economic impact; environmental impact; European Union; reform processAndersen J.M., Estimering af emissionen af methan og lattergas fra landbruget-baseret på IPCC's estimationsmetode. Samfund og Miljø. Integrerede miljøinformations-systemer-IMIS, (1999); Andersen J.M., Wier M., Hasler B., Bruun H.C., Landbrugsscenarier, (1998); Andersen J.H., Christensen N., Kristiansen L.W., Emborg L., The State of the Environment in Denmark, 1997, (1998); Andersen J.M., Bruun H.C., Jensen J.D., Wier M., Sorensen P.B., Rolev A.-M., Hertel O., Frohn L.M., Conley D., Asman W.A.H., Økonomiske og miljømæssige konsekvenser af markedsordningerne i EU's landbrugsreform (Economic and Environmental Consequences of EU's Agenda 2000), (2000); Asman W.A.H., Atmosfærisk ammoniak og ammonium i Danmark, (1990); Asman W.A.H., Modelling the atmospheric transport and deposition of ammonia and ammonium: An overview with special reference to Denmark, Atmospheric Environment, 35, pp. 1969-1983, (2001); Asman W.A.H., Van Jaarsveld J.A., A variable-resolution transport model applied for NH<sub>x</sub> in Europe, AtEnglish 19 10.1016/S0921-8009(02)00024-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0036079546&doi=10.1016%2fS0921-8009%2802%2900024-1&partnerID=40&md5=4fd95e3dcad081ddc6d62e93c97ad4eb

Environmental and economic effects of a fall in cereal prices in the EU internal market: The case of Denmark2001 Reform of the European Common Agricultural Policy (the CAP) will reduce cereal prices in the Internal Market while simultaneously increasing direct support to farmers (Agenda 2000). This paper examines the possible effects of liberalisation of the CAP by modelling the effects of a 10 per cent reduction in cereal prices combined with compensation to farmers. We applied an integrated modelling system suitable for estimating both the economic and environmental consequences of agricultural and environmental policy measures and calculated the effects of a 10 per cent fall in cereal prices on nitrogen loading of the Danish marine waters, on private consumption, GDP, the balance of payments, and employment. The results indicate that price reductions do not have significant effects on nitrogen loading relative to the 50 per cent reduction target, since a 10 per cent reduction in cereal prices only leads to a 2.4 per cent reduction in loading.Agricultural policy; Environmental economics; Environmental effects; Integrated modelling; Nitrogen loadingDenmark; Agriculture; Economic and social effects; Nitrogen; Public policy; crop production; economic impact; environmental impact; European Union; price dynamics; Cereal prices; Environmental engineeringHåndbog for Driftsplanlægning (in Danish); Andersen J.M., Wier M., Hasler B., Bruun H.C., Landbrugsscenarier (in Danish with English summary), (1998); Andersen J.H., Christensen N., Kristiansen L.W., Emborg L., The State of the Environment in Denmark, 1997, (1998); Asman W.A.H., Atmosfærisk ammoniak og ammonium i Danmark (in Danish), (1990); Asman W.A.H., Van Jaarsveld J.A., A variable-resolution transport model applied for NH<sub>X</sub> in Europe, Atmospheric Environment, 26, pp. 445-464, (1992); Asman W.A.H., Andersen J., Lofstrom P., Hutchings N.J., Sommer S., Tools to control ammonia and odour from Danish Agriculture, Arbeitspapier, 270, pp. 243-248, (1999); Bastrup-Birk A., Emborg L., IMIS-konceptet. (In Danish), (2000); Dam P.U., The Danish macroeconomic model ADAM - A survey, Economic Modelling, 3, pp. 31-52, (1986); Dubgaard A., Danish Policy Measurements to Control Agricultural Impacts on the Environment, (1990); Dubgaard A., Adopting conservation on the farm. An international perspective on the socEnglish 6 10.1023/A:1017922417931https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034784615&doi=10.1023%2fA%3a1017922417931&partnerID=40&md5=81417c2d24e99ad9f0a4a8bb054c7e5f

Slovak agriculture in the European Union2005 We build a Slovak sectoral dynamic partial equilibrium econometric model based on EU GOLD model. It is used to analyze the development of the Slovak agricultural markets after EU accession. Simulation results for cereals, oilseeds and meats are provided in this article. Two scenarios are analyzed: nonaccession baseline and accession with adoption of single area payment scheme. EU accession is expected to increase prices of most products, the biggest increase of prices will occur in animal sector. Because of higher prices consumption will go down. Decrease of consumption will be mitigated by income growth. Production will not increase substantially due to decoupling of direct payments. Trade balance for majority of products will improve.Commodity model; Common Agricultural Policy; Dynamic econometric model; EU enlargement; Single area payment schemeCentral Europe; Eastern Hemisphere; Eurasia; Europe; Slovakia; World; Animalia; agricultural application; econometrics; modelAnderson K., Tyers R., Implications of EU Expansion for European Agricultural Policies, Trade and Welfare, (1993); Banse M., Macroeconomic Implications of EU Accession, Central and Eastern European Agriculture in an Expanding European Union, (2000); Banse M., Munch W., Tangermann S., Eastern Enlargement of the European Union: A General and Partial Equilibrium Analysis, (2000); Bozik M., Izakovic T., Modelové riešenie agrárnej politiky v období pred a po vstupe do EÚ, Ekonomika Pol'nohospodárstva, 1, pp. 3-15, (2004); Bielik P., Pokrivcak J., Transfers of Income Due to the EU's CAP and the Accession of Central and Eastern Europe, Agricultural Economics - Zemědělská Ekonomika, 47, 3, pp. 122-126, (2001); Blaas G., Bozik M., Impact of Slovakia Accession to the European Union on Agrofood Industry and Food Prices, Ekonomický časopis/Journal of Economics, 50, 5, pp. 876-896, (2002); Blaas G., Bozik M., Uplatnenie pol'nohospodárskych dotácií Európskej únie formou jednotnej platby na plochu, Ekonomika Pol'nohospodársEnglish 5 https://www.scopus.com/inward/record.uri?eid=2-s2.0-27644556785&partnerID=40&md5=0db22ee4dd83fd6f43f3971b37d93ef1

The food and agricultural policy simulator: the poultry- and egg- sector submodel ( USA).1983 The poultry- and egg-sector submodel of USDA's Food and Agricultural Policy Simulator endogenously estimates supply, production, ending stocks, retail and wholesale prices, civilian consumption of chicken, turkey, and eggs, the number of layers on farms, the consumer price index for poultry, and cash receipts from marketing of poultry and eggs. This article presents the model's structure, parameter estimates, and validation statistics. -from AuthorsChickens Econometric model Eggs Simulation Turkeys.English 2 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0020685316&partnerID=40&md5=9d1dd7ca46a567e8abf5bf61e1183e28

Projections for the Latvian dairy and beef sector2017 Milk production is the second most important agricultural sector in Latvia with 17.7 % in the distribution of agricultural final products in 2015. However, the proportion of milk production decreased by 5.3 percentage points in comparison with 2014, reaching the lowest proportion recorded. The agriculture of Latvia depends on the Common Agricultural Policy (CAP) that continuously changes and is reformed. The European Union (EU) decision makers have traditionally used the results of a wide range of quantitative tools in framing their choices among alternative policy instruments. To do it, it is necessary to make long-term projections for the sector. Modelling is a way of solving problems that occur in the real world. There are two important motivations for agricultural model development; 1) scientific understanding; 2) decision making or policy support. In 2016, the Latvia University of Agriculture developed the Latvian Agricultural Sector Analysis Model to simulate the development of agriculture and its key sDairy farming; Modelling; ProjectionsAgriculture; Costs; Decision making; Models; Regional planning; Agricultural sector; Common agricultural policy; Dairy farming; Depreciation expense; Percentage points; Policy instruments; Projections; Quantitative tool; DairiesLatvijas Lauksaimniecība 2016 (Agriculture of Latvia 2016), (2016); Nipers A., Pilvere I., Valdovska A., Proskina L., Assessment of key aspects of technologies and cow farming for milk production in Latvia, Proceedings of 15th International Scientific Conference "Engineering for Rural Development", 15, pp. 175-181, (2016); Prospects for EU Agricultural Markets and Income 2015-2025, (2015); Salputra G., Chantreuil F., Hanrahan K., Donnellan T., Van Leeuwen M., Policy harmonized approach for the eu agricultural sector modelling, Agricultural and Food Science, 20, pp. 119-130, (2011); Adenauer M., CAPRI versus AGLINK-COSIMO two partial equilibrium models - Two baseline approaches, 12th Congress of the European Association of Agricultural Economists, (2008); Borshchev A., Filippov A., From system dynamics and discreet event to practical agent based modeling: Reasons, techniques, tools, The 22nd International Conference of the System Dynamics Society, (2004); Kitchen N.R., Drummond S.T., Lund E.D., Et al., Soil elEnglish 10 10.22616/ERDev2017.16.N108https://www.scopus.com/inward/record.uri?eid=2-s2.0-85033395496&doi=10.22616%2fERDev2017.16.N108&partnerID=40&md5=768e7d13b8a443c52ce1701c10e06c2d

Projecting value added in agriculture in Latvia2018 To generate projections for agricultural production in Latvia until 2050, the Latvian Agricultural Sector Analysis Model (LASAM) was developed in 2016. At that stage the model generated projections for so called “activity data”, which are used for projection of the GHG (greenhouse gases) emissions from agriculture. Nevertheless, the model lacked socio-economic information, including information of the effects on value added, productivity and employment in agriculture, which can be used for policy analysis and planning, especially within the context of the debates about the new European Union (EU) Common Agricultural Policy (CAP) and Latvian Rural Development Plan 2021-2027. Within this research the LASAM was extended by a module of value added calculations. The objective of the research is to produce a projection of value added for the whole agriculture and individual agricultural sectors for the period until 2050 in Latvia for the baseline scenario, if the CAP will stay frozen after 2020. The subject of the Agriculture; Modelling; Value addedGreenhouse gases; Models; Regional planning; Agricultural productions; Agricultural sector; Analysis models; Common agricultural policy; Policy analysis; Rural development; Socio-economics; Value added; AgricultureCAP at A Glance, (2017); Special Eurobarometer 410. Europeans, Agriculture and The Common Agricultural Policy (CAP), (2014); OECD-FAO Agricultural Outlook 2016-2025, (2016); Latvijas Lauksaimniecība 2017, (2017); Nipers A., Pilvere I., Bulderberga Z., Territorial development assessment in Latvia, Conference: 23rd Annual International Scientific Conference on Research for Rural Development Location: Latvia University of Agriculture, pp. 126-134, (2017); Salputra G., Chantreuil F., Hanrahan K., Donnellan T., Van Leeuwen M., Policy harmonized approach for the EU agricultural sector modelling, Agricultural and Food Science, 20, pp. 119-130, (2011); Adenauer M., CAPRI versus AGLINK-COSIMO two partial equilibrium models - Two baseline approaches, 12th Congress of the European Association of Agricultural Economists - EAAE, (2008); Borshchev A., Filippov A., From system dynamics and discreet event to practical agent based modelling: Reasons, techniques, tools, The 22nd International Conference of the System Dynamics English 5 10.22616/ERDev2018.17.N151https://www.scopus.com/inward/record.uri?eid=2-s2.0-85048956197&doi=10.22616%2fERDev2018.17.N151&partnerID=40&md5=948b5789ff6acabbfb6f829b753b1dba

Projecting investments and fixed assets in agriculture in Latvia2019 To generate projections for agricultural production in Latvia until 2050, the Latvian Agricultural Sector Analysis Model (LASAM) was developed at the Latvia University of Life Sciences and Technologies in 2016. At that stage, the model generated projections for the so-called “activity data”, which were used for projecting GHG (greenhouse gases) emissions from agriculture. Nevertheless, the model lacked socio-economic information, including the information on the necessary investment in agriculture and the aggregate value of fixed assets, which could be used for policy analysis and planning, especially within the context of debates about the new European Union (EU) Common Agricultural Policy (CAP) and the Rural Development Plan of Latvia 2021-2027. Within this research, LASAM was extended by a module for the value of fixed assets as at the end of a year and the amount of gross investment required to ensure the achievement of the projected area under crops, the projected number of livestock and the projected toAgriculture; Fixed assets; Investment; SimulationAggregates; Agriculture; Economics; Greenhouse gases; Regional planning; Agricultural output; Agricultural productions; Agricultural sector; Common agricultural policy; Fixed assets; Rural development; Simulation; Socio-economics; InvestmentsQi A., Murray P.J., Richtera G.M., Modelling productivity and resource use efficiency for grassland ecosystems in the UK, European Journal of Agronomy, 89, pp. 148-158, (2017); Alderman Ph.D., Br S., Quantifying Model-Structure- And Parameter-Driven Uncertainties in Spring Wheat Phenology Prediction with Bayesian Analysis; Nkurunziza L., Chongtham I.R., Watson Cr.A., Marstorp H., Oborn I., Bergkvist G., Bengtsson J., Understanding effects of multiple farm management practices on barley performance, European Journal of Agronomy, 90, pp. 43-52, (2017); Whitcraft A., Jarvis I., Rembold F., Baruth B., Summary of the GEOGLAM Workshop on Data and Systems Requirements for Operational Agricultural Monitoring, (2018); St F., See L., Carlos J., Bayas L., Fr W., Jacques D., Becker-Reshef I., Whitcraft A., Baruth B., Bonifacio R., Crutchfield J., Rembold F., Rojas O., Schucknecht A., Van Der Velde M., Verdin J., Wu B., Yan N., You L., McCallum I., A comparison of global agricultural monitoring systems and current gaps, AEnglish 2 10.22616/ERDev2019.18.N050https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067113364&doi=10.22616%2fERDev2019.18.N050&partnerID=40&md5=89be172ee1a174ba31041486fa3cbb70

Assessment of the feedstock supply for siting single- and multiple-feedstock biorefineries in the USA and identification of prevalent feedstocks2020 An integrated multi-feedstock bioenergy (i.e., biofuel, biopower, or bioproduct) supply system has potential to reduce biomass supply system uncertainties and costs. This study identifies optimal configurations of multi-feedstock biomass-to-biorefinery supply chains and pertinent feedstock combinations based on spatial distribution of feedstock and lowest delivered cost to the biorefinery. We used the Supply Characterization Model (SCM) to allocate feedstock supplies to candidate biorefinery facilities. Model runs were performed for herbaceous energy crops, agriculture residue, and woody biomass available in 2017, 2022, 2025, and 2030 as estimated by the Policy Analysis System (POLYSYS) and Forest Sustainable and Economic Analysis Model (ForSEAM) models. Three feedstock supply scenarios were compared: (a) an herbaceous scenario: switchgrass, miscanthus, biosorghum, and corn stover; (b) a woody scenario: coppice wood, noncoppice wood, whole trees, and forestry residues, and (c) a mixed scenario: a combination biorefinery; feedstock; herbaceous; modeling; spatial analysis; woodyBioconversion; Biomass; Chemical analysis; Chemical industry; Cost benefit analysis; Cost effectiveness; Crops; Economic analysis; Forestry; Models; Plants (botany); Refining; Supply chains; Wood; Agriculture residues; Biorefineries; Delivered feedstock costs; herbaceous; Herbaceous energy crops; Multiple feedstocks; Spatial analysis; woody; FeedstocksUS Department of Energy: Quadrennial Technology Review Chapter 7, Advancing Systems and Technologies to Produce Cleaner Fuels Technology Assessments, (2015); Ray A.E., Li C., Thompson V.S., Daubaras D.L., Nagle N.J., Hartley D.S., Biomass blending and densification: Impacts on feedstock supply and biochemical conversion performance, Biomass Volume Estimation and Valorization for Energy, (2017); Pressfield M., Cellulosic biofuel: Dead on arrival?, Ecology L Q, 41, (2014); Khan M.I., Yasmeen T., Shakoor A., Khan N.B., Muhammad R., 2014 oil plunge: Causes and impacts on renewable energy, Renew Sustain Energy Rev, 68, pp. 609-622, (2017); Sharma B., Ingalls R.G., Jones C.L., Khanchi A., Biomass supply chain design and analysis: Basis, overview, modeling, challenges, and future, Renew Sustain Energy Rev, 24, pp. 608-627, (2013); Langholtz M., Webb E., Preston B.L., Turhollow A., Breuer N., Eaton L., Et al., Climate risk management for the US cellulosic biofuels supply chain, Clim Risk Manag, 3, pp. 96-115, (2014);English 20 10.1002/bbb.2091https://www.scopus.com/inward/record.uri?eid=2-s2.0-85081279997&doi=10.1002%2fbbb.2091&partnerID=40&md5=5285a0cac1332e7c26b78d4f52981c54

Price projections of feedstocks for biofuels and biopower in the U.S.2012 The economic availability of biomass resources is a critical component in evaluating the commercial viability of biofuels. To evaluate projected farmgate prices and grower payments needed to procure 295 million dry Mg (325 million dry tons) of biomass in the U.S. by 2022, this research employs POLYSYS, an economic model of the U.S. agriculture sector. A price-run simulation suggests that a farmgate price of $58.42Mg -1 ($53.00dryton -1) is needed to procure this supply, while a demand-run simulation suggests that prices of $34.56 and $71.61Mg -1 ($30.00 and $62.00dryton -1) in are needed in 2012 and 2022, respectively, to procure the same supply, under baseline yield assumptions. Grower payments are reported as farmgate price minus resource-specific harvest costs. © 2011 Elsevier Ltd.Agricultural policy analysis; Bioenergy; U.S. Energy independence and security actUnited States; Agriculture; Biofuels; Agricultural policies; Agriculture sectors; Bio-power; Bioenergy; Biomass resources; Commercial viability; Critical component; Economic models; Energy independence; Harvest cost; agricultural policy; agricultural price; bioavailability; bioenergy; biofuel; biomass power; cost; modeling; policy analysis; resource availability; resource economy; CostsAliston J.M., Norton G., Pardey P.G., Science under Scarcity: Principles and Practice for Agricultural Research Evaluation and Priority Setting, (1995); Boundy B., Davis S., Wright L.L., Badger P., Perlack R., Biomass Energy Data Book: Edition 3, (2010); National crop residue management survey, 1989-2004, (2005); De la Torre Ugarte D., English B., Hellwinckel C., West C., Jensen C.W., Clark C., Menand R., (2009); De la Torre Ugarte D., English B., Jensen K., Hellwinckel C., Menard J., Wilson B., (2006); De la Torre Ugarte D., Ray D.E., Biomass and bioenergy applications of the POLYSYS modeling framework, Biomass & Bioenergy, 18, pp. 291-308, (2000); Dicks M., Campiche J., De la Torre Ugarte D., Hellwinckel C., Bryant H., Richardson J., Land use implications of expanding biofuel demand, Journal of Agricultural and Applied Economics, 41, pp. 435-453, (2009); Annual Energy Outlook 2010, (2010); English B., De la Torre Ugarte D., Hellwinckel C., Jensen K., Menard R.J., West T.O., Clark C., Implications of Energy English 36 10.1016/j.enpol.2011.11.009https://www.scopus.com/inward/record.uri?eid=2-s2.0-84855935788&doi=10.1016%2fj.enpol.2011.11.009&partnerID=40&md5=d56247f3a0c6205bb76dcd80e40bf2f3

Biomass and bioenergy applications of the POLYSYS modeling framework2000 The Policy Analysis System (POLYSYS) is a national simulation model of the US agriculture sector which can incorporate agricultural supply and demand and related modules to estimate agricultural production response, resource use, price, income, and environmental impacts of projected changes from an agricultural baseline. The framework recursively incorporates linear programming, econometric, and process models to estimate an impact path resulting from changes imposed on a baseline scenario and its underlying assumptions. POLYSYS estimates crop production and supply at a disaggregated regional level, whereby the 48 contiguous states are subdivided into 305 geographic regions with relatively homogeneous production characteristics. POLYSYS is capable of estimating a wide range of policy alternatives and economic and environmental conditions and simulations may be tailored to a variety of specific analytical needs. This paper presents a broad overview of the structure and approach of the POLYSYS model with emphasAgricultural policy analysis; Agriculture sector models; Biodiesel; Biomass; Economic analysis; Policy analysis system; Polysys; Supply and demand modelsbioenergy; biomass; crop production; process model; simulation model; United States; Agricultural engineering; Computer simulation; Crops; Energy conversion; Energy management; Energy policy; Environmental impact; Estimation; Industrial economics; Linear programming; Mathematical models; biomass power; energy resource; modeling; policy analysis; Agricultural supply; Agriculture sector models; Policy analysis system (POLYSYS); Supply and demand models; BiomassRay D.E., De La Torre Ugarte D.G., Dicks M.R., Tiller K.H., The POLYSYS Modeling Framework: A Documentation, (1998); Ray D.E., Tiller K.H., De La Torre Ugarte D.G., The POLYSYS Modeling Framework: An Overview, (1999); De La Torre Ugarte D.G., Tiller K.H., Ray D.E., The POLYSYS Modeling Framework: A Guide for Users, (1999); Ray D.E., Richardson J.W., Detailed description of POLYSIM, Technical Bulletin T-151, (1978); Ray D.E., Moriak T.F., POLYSIM: A national agricultural policy simulator, Ag. Econ. Research, 28, 1, pp. 14-21, (1976); Dicks M.R., Linking sector and resource allocation models for agricultural and environmental policy analysis, Evaluating Natural Resource Use in Agriculture: Analytical Tools Now and into the Future, pp. 319-332, (1998); Huang W., Dicks M.R., Hyberg B.T., Webb S., Ogg C., Land use and soil erosion: A national linear programming model, Technical Bulletin 1742, (1988); Alexander R.R., English B.C., Turhollow A.F., Ray D.E., De La Torre Ugarte D.G., Chembezi D.M., Methodology and DatEnglish 112 10.1016/S0961-9534(99)00095-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034052135&doi=10.1016%2fS0961-9534%2899%2900095-1&partnerID=40&md5=7fc76cb7d9800a24781841419757a6fa

Assessment of perennial grass inventories predicted in the billion-ton studies2018 The U.S. Department of Energy (DOE) has estimated herbaceous biomass availability through simulations with the Policy Analysis System (POLYSYS) agricultural modeling framework. An operational assumption for POLYSYS limited conversion of pastureland to perennial grass crops to counties east of the 100th meridian as a proxy for precipitation sufficient for economically viable yield, but allowed cropland conversion regardless of location. Knowledge of local conditions raised questions about predicted biomass quantities for Texas counties in the 2011 assessment. POLYSYS was rerun with different assumptions, specifically replacing the 100th meridian boundary with annual average precipitation data and limiting cropland conversion in low-rainfall counties. Perennial grass production was found to be overestimated by 8% and 87% in the U.S. and Texas, respectively (at $66.14 DMg-1), when limiting all land conversion to regions with >635 mm precipitation. Total herbaceous biomass predicted was approximately the same as Billion-ton study; Biomass; Perennial grass; Precipitation; SwitchgrassTexas; United States; Panicum virgatum; Precipitation (chemical); Rain; Billion-ton study; Biomass inventories; Economically viable; Geographical locations; Perennial grass; Precipitation data; Switchgrass; U.S. Department of Energy; agricultural land; agricultural modeling; assessment method; biomass; crop plant; crop yield; geographical region; grass; precipitation (climatology); rainfall; BiomassDe La Torre Ugarte D.G., Ray D.E., Biomass and bioenergy applications of the POLYSYS modeling framework, Biomass Bioenergy, 18, 4, pp. 291-308, (2000); U. S. Billion-ton Update: Biomass Supply for a Bioenergy and Bioproducts Industry, (2011); Biomass Multi-year Program Plan, (2012); Bioenergy Technologies Office Multi-year Program Plan, (2014); 2016 Billion-ton Report: Advancing Domestic Resources for a Thriving Bioeconomy, Vol. 1: Economic Availability of Feedstocks, (2016); Gunderson C.A., Davis E., Jager Y., West T.O., Perlack R.D., Brandt C.C., Downing M., Exploring Potential U. S. Switchgrass Production for Lignocellulosic Ethanol, (2008); Halbleib M.D., Daly C., Hannaway D.B., Nationwide Crop Suitability Modeling of Biomass Feedstocks, (2012); Heaton E., Voigt T., Long S.P., A quantitative review comparing the yields of two candidate C4 perennial biomass crops in relation to nitrogen, temperature, and water, Biomas Bioenergy, 27, 1, pp. 21-30, (2004); Miguez F.E., Maughan M., Bollero G.A., Long S.P., MoEnglish 1 10.13031/trans.12505https://www.scopus.com/inward/record.uri?eid=2-s2.0-85046109088&doi=10.13031%2ftrans.12505&partnerID=40&md5=c1cb8f730394d5c91c63901e5b8e0e40

Economic and environmental impacts of the corn grain ethanol industry on the United States agricultural sector2010 This study evaluated the impacts of increased ethanol production from corn starch on agricultural land use and the environment in the United States. The Policy Analysis System simulation model was used to simulate alternative ethanol production scenarios for 2007 through 2016. Results indicate that increased corn ethanol production had a positive effect on net farm income and economic wellbeing of the US agricultural sector. In addition, government payments to farmers were reduced because of higher commodity prices and enhanced net farm income. Results also indicate that if Conservation Reserve Program land was converted to crop production in response to higher demand for ethanol in the simulation, individual farmers planted more land in crops, including corn. With a larger total US land area in crops due to individual farmer cropping choices, total US crop output rose, which decreased crop prices and aggregate net farm income relative to the scenario where increased ethanol production happened without ConserCarbon emissions; Carbon sequestration; Land use; Net farm income; Soil erosion; Tillage intensityUnited States; Glycine max; Gossypium hirsutum; Zea mays; agricultural production; carbon emission; carbon sequestration; conservation tillage; cotton; economic impact; environmental impact; environmental impact assessment; ethanol; fertilizer application; land use change; maize; soil erosion; soybeanAAEA (American Agricultural Economics Association), (1998); Adler P.R., Del Grosso S.J., Parton W.J., Life-cycle assessment of net greenhouse-gas flux for bioenergy cropping systems, Ecological Applications, 17, pp. 675-691, (2007); Alexander R.R., English B.C., Micro-oriented sediment simulator version 2.1 user's manual, Research Report 88 - 21. Knoxville, TN: The University of Tennessee, (1988); ASAE Standards: Standards, Engineering Practices and Data Adopted by the American Society of Agricultural Engineers, (1999); Cassman K., Eidman V., Simpson E., Convergence of agriculture and energy: Implications for research and policy, Council for Agricultural Science and Technology Commentary QTA 2006-3, (2006); The first state of the carbon cycle report (SOCCR): The North American Carbon Budget and implications for the global carbon cycle, A Report by the U.S. Climate Change Science Program and the Subcommittee on Global Change Research, (2007); National Crop Residue Management Survey Data, (2007); Daberkow S., WEnglish 27 10.2489/jswc.65.5.267https://www.scopus.com/inward/record.uri?eid=2-s2.0-77957793002&doi=10.2489%2fjswc.65.5.267&partnerID=40&md5=4d989592e4488ac35f185545f4f71d94

Agriculture, Livestock Production and Aquaculture: Advances for Smallholder Farming Systems: Volume 22022 This two-volume set discusses recent approaches and technological innovations for sustainable agriculture in smallholder farming systems impacted by climate change. The systems covered include crop-based agricultural production, as well as aquaculture and livestock production as related systems using similar techniques to combat food security issues brought about by climate change and resource overuse. The chapters detail innovations involving crop diversification, soil resilience management, geoinformatics and land suitability monitoring for smart farming, information technology in livestock production, and nutrient resource management in fishery aquaculture. Researchers, practitioners and industries will be able to use this information to implement socially and economically sustainable practices to achieve food security in impoverished areas vulnerable to climate change, while also learning about the rapid evolution in information technology that is applicable for and available to small holder farmers. VoluAgricultural production; Food security; Geoinformatics; Livestock production; Smallholder farming; Smart farming; Sustainable agricultureEnglish 1 10.1007/978-3-030-93262-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-85159000019&doi=10.1007%2f978-3-030-93262-6&partnerID=40&md5=7ced3cf2e424440267f54006b42b5e4a

Multiple objective policy analysis: A factor analysis and tradeoff approach applied to the agricultural sector of the Dominican Republic1984 The technique of factor analysis is applied to a situation in which result data from multiple objective policy analysis need to be reduced to a subset of information for policy makers. Use of factor analysis in this context is developed in some detail, and the process is applied to results of pricing policy simulations from a model of the agricultural sector of the Dominican Republic. It is concluded that factor analysis can be a useful first step for the analyst to determine the relationships among groups of variables. The technique also aids the process of data reduction to allow graphical presentation of tradeoffs. © 1984.Cohon, Marks, A Review and Evaluation of Multiobjective Programming Techniques, Water Resources Research, 11, pp. 208-220, (1975); House, Erickson, Nunez, Agriculture Sector Model Price Policy Analysis, Sector Analysis Analytical Working Document No. 4, (1980); Loucks, Planning for Multiple Goals, Economy Wide Models and Development Planning, pp. 213-233, (1975); Macrimmon, An Overview of Multiple Objective Decision Making, Multiple Criteria Decision Making, (1975); Manne, Agricultural Price Stabilization in a Developing Economy: The Case of the Dominican Republic, Social and Economic Studies, 26, pp. 190-201, (1977); McCarl, Spreen, Price Endogenous Mathematical Programming as a Tool for Sector Analysis, American Journal of Agricultural Economics, 62, pp. 87-102, (1980); Meisel, Tradeoff Decisions in Multiple Criteria Decision Making, Multiple Criteria Decision Making, (1973); Miller, The Psychology of Communication, (1967); Morse, Human Choice Theory: Implications for Multicriteria Optimization, (1976); MorEnglish 0 10.1016/0161-8938(84)90020-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-34248685790&doi=10.1016%2f0161-8938%2884%2990020-6&partnerID=40&md5=6f224f1fafec371a55a1197268a5b0ba

Decision in agroecosystems advanced modelling techniques studying global changes in environmental sciences2015 In recent years, the sustainable management of agricultural and ecological systems has become a major challenge. Sustainable management has to solve crucial environmental problems linked, in part, to rapid changes in context: climatic changes, agricultural policy objectives changes, and so on. Solving this challenge involves the joint development of research in modelling, simulation, and virtual experimentation. In this chapter, we present some recent work devoted to the modelling and simulation of complex systems involved in agroecosystem management. Then, we present new formalisms for management strategies design, based on the weighted constraint satisfaction problems or the Markov decision processes frameworks. We also show how simulation and conception of strategies can be integrated. Finally, we illustrate the use of the presented approaches on several case studies in agroecosystems management, jointly tackled with research teams in agronomy. © 2015 Elsevier B.V.Agroecosystems; Decision making; Design of strategies; Discrete event simulation; Markov decision processes; Planning; Weighted constraint networksAkplogan M., Approche Modulaire pour la Planification Continue - Application À la Conduite des Systèmes de Cultures, (2013); Akplogan M., Quesnel G., Garcia F., Joannon A., Martin-Clouaire R., Towards a deliberative agent system based on DEVS formalism for application in agriculture, Proceedings of the 2010 Summer Computer Simulation Conference. Society for Computer Simulation International, Ottawa, Ontario, Canada, pp. 250-257, (2010); Akplogan M., Dury J., Givry S.D., Quesnel G., Joannon A., Reynaud A., A Weighted csp approach for solving spatio-temporal planning problem in farming systems, Preferences and Soft Constraints. Workshop on Soft Constraints, Perugia, Italy, pp. 1-15, (2011); Ambros-Ingerson J.A., Steel S., Integrating Planning, Execution and Monitoring, pp. 83-88, (1988); Attonaty J., Chatelin M., Poussin J., Soler L., Advice and decision support systems in agriculture: New issues, Farm Level Information Systems. Woudschoten, Zeist, the Netherlands, pp. 89-101, (1993); Attonaty J., Chatelin M., English 0 10.1016/B978-0-444-63536-5.00010-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-84976444881&doi=10.1016%2fB978-0-444-63536-5.00010-7&partnerID=40&md5=a3225c925f90054fa9522238d1ad40bf

Do agri-environment schemes enhance carbon sequestration? Quantifying the effort in the Czech Republic2024 In the Czech Republic, there are several agri-environment schemes focused on biodiversity and improved soil conditions with added benefits contributing to carbon sequestration introduced by the Common Agricultural Policy (CAP) in 2002. In this study, our aim was to analyse historical data of implemented measures with the highest potential for carbon sequestration, assess their outputs and determine which of the agri-environment measures contributed the most during the programming periods and over the twenty years. Apart from analysing historical data (e.g. number of applications, enrolled area and received payment) and assessing their outputs based on sequestration coefficients published in the literature, we have created an algorithm that predicted carbon sequestration over a twenty-year period to assess the contribution of specific measures beyond the duration of programmes. All the sub-measures monitored contributed to carbon sequestration, with the resulting value determined by the amount of land on whichArable land; Climate change; Flower strips; Grassland; Land-use change; SubsidiesCzech Republic; Carbon; Climate change; Crops; Land use; Agri-environment schemes; Arable land; Carbon sequestration; Catch crops; Czech Republic; Flower strip; Grassland; Historical data; Landuse change; Subsidy; agricultural policy; arable land; biodiversity; carbon sequestration; climate change; Common Agricultural Policy; grassland; land use change; subsidy system; BiodiversityAertsens J., De Nocker L., Gobin A., Valuing the carbon sequestration potential for European agriculture, Land Use Policy, 31, pp. 584-594, (2013); Arnott A., Riddell G., Emmerson M., Reid N., Agri-environment schemes are associated with greater terrestrial invertebrate abundance and richness in upland grasslands, Agron. Sustain. Dev., 42, pp. 1-11, (2022); Barath L., Bakucs Z., Benedek Z., Ferto I., Nagy Z., Vigh E., Debrenti E., Fogarasi J., Does Participation in Agri-environmental Schemes increase Eco-Efficiency?, Sci. Total Environ., 167518, pp. 1-45, (2023); Beach R.H., Sulser T.B., Crimmins A., Cenacchi N., Cole J., Fukagawa N.K., Mason-D'Croz D., Myers S., Sarofim M.C., Smith M., Ziska L.H., Combining the effects of increased atmospheric carbon dioxide on protein, iron and zinc availability and projected climate change on global diets: a modelling study, Lancet Planet Health., 3, pp. e307-e317, (2019); Bertoni D., Curzi D., Aletti G., Olper A., Estimating the effects of Agri-environmental measures usinEnglish 0 10.1016/j.ecoleng.2023.107175https://www.scopus.com/inward/record.uri?eid=2-s2.0-85182019654&doi=10.1016%2fj.ecoleng.2023.107175&partnerID=40&md5=60536020d7f5a5a8e793ee94b54f4a44

Rapid adaptive modelling for policy support towards achieving Sustainable Development Goals: Brexit and the livestock sector in Wales2021 Sustainable use of land is central to achieving the United Nations Sustainable Development Goals (SDG). However, implementation of policy targeting SDG delivery can be driven off track by external factors. There is a pressing need for rapid, adaptable modelling approaches to support policy development against a background of dynamic changes in environmental and political conditions. An example is the imminent departure of the UK from the EU (Brexit), which requires responsive inputs of robust evidence to inform decision making. We combine existing agri-economic modelling with well-tested environmental models, driven by farm survey and landscape data in an adaptive, participatory approach to assess potential agricultural sector responses to Brexit. We explore potential Brexit impacts on land use, environmental outcomes and agricultural jobs in Wales, UK, where agriculture is dominated by animal production on grassland systems. Three potential post-Brexit trade agreements scenarios are considered: EU Deal; No DAgriculture; Air quality; Biodiversity; GHG; Water quality; Woodlandammonia; agricultural land; agricultural management; agricultural worker; air pollution; Article; biodiversity; carbon footprint; environmental impact; environmental policy; forest; government; grazing; greenhouse gas; land use; livestock; risk assessment; rural population; sustainable development; Wales; water pollutionAdelle C., Jordan A., Turnpenny J., Proceeding in parallel or drifting apart? a systematic review of policy appraisal research and practices, Environ. Plan. C Gov. Policy, 30, 3, pp. 401-415, (2012); (2017); Arnott D., Chadwick D.R., Wynne-Jones S., Jones D.L., Vulnerability of British farms to post-Brexit subsidy removal, and implications for intensification, extensification and land sparing, Land Use Policy, (2019); Begley S., (2020); Bradley D., Hill B., (2017); Butler S.J., Boccaccio L., Gregory R.D., Vorisek P., Norris K., Quantifying the impact of land-use change to European farmland bird populations, Agric. Ecosyst. Environ., 137, 3-4, pp. 348-357, (2010); Clune S., Crossin E., Verghese K., Systematic review of greenhouse gas emissions for different fresh food categories, J. Clean. Prod., 140, pp. 766-783, (2017); Cosby B.J., Thomas A., Emmett B.A., Anthony S., Bell C., Carnell E., Dickie I., Fitch A., Gooday R., Kettel E., Jones M.L., Matthews R., Petr M., Siriwardena G., Steadman C., Thomas D., WilliEnglish 3 10.1016/j.envsci.2021.08.009https://www.scopus.com/inward/record.uri?eid=2-s2.0-85114053918&doi=10.1016%2fj.envsci.2021.08.009&partnerID=40&md5=5a4c46b69234729b2f244d6c6e25ff88

Global socio-economic and climate change mitigation scenarios through the lens of structural change2022 This paper analyses structural change in the economy as a key but largely unexplored aspect of global socio-economic and climate change mitigation scenarios. Structural change can actually drive energy and land use as much as economic growth and influence mitigation opportunities and barriers. Conversely, stringent climate policy is bound to induce specific structural and socio-economic transformations that are still insufficiently understood. We introduce Multi-Sectoral macroeconomic Integrated Assessment Models as tools to capture the key drivers of structural change and we conduct a multi-model study to assess main structural effects – changes of the sectoral composition and intensity of trade of global and regional economies – in a baseline and 2°C policy scenario by 2050. First, the range of baseline projections across models, for which we identify the main drivers, illustrates the uncertainty on future economic pathways – in emerging economies especially – and inform on plausible alternative futures witClimate policy; Energy sector; Multi-sectoral macroeconomic modelling; Socio-economic pathways; Structural changeclimate change; economic growth; economic structure; energy use; environmental policy; land use; macroeconomics; socioeconomic conditions; structural changeAcemoglu D., Restrepo P., Robots and jobs: Evidence from US labor markets, J. Polit. Econ., 128, 6, pp. 2188-2244, (2020); Acemoglu D., Restrepo P., The race between man and machine: Implications of technology for growth, factor shares, and employment, Am. Econ. Rev., 108, 6, pp. 1488-1542, (2018); Barker T., Alexandri E., Mercure J.-F., Ogawa Y., Pollitt H., GDP and employment effects of policies to close the 2020 emissions gap, Clim. Policy, 16, 4, pp. 393-414, (2016); Barthel C., Kharaba I., Mioche P., (2014); Bauer N., Calvin K., Emmerling J., Fricko O., Fujimori S., Hilaire J., Eom J., Krey V., Kriegler E., Mouratiadou I., Sytze de Boer H., van den Berg M., Carrara S., Daioglou V., Drouet L., Edmonds J.E., Gernaat D., Havlik P., Johnson N., Klein D., Kyle P., Marangoni G., Masui T., Pietzcker R.C., Strubegger M., Wise M., Riahi K., van Vuuren D.P., Shared socio-economic pathways of the energy sector–quantifying the narratives, Glob. Environ. Change, 42, pp. 316-330, (2017); Blanco G., Gerlagh R., Suh S.,English 18 10.1016/j.gloenvcha.2022.102510https://www.scopus.com/inward/record.uri?eid=2-s2.0-85126886923&doi=10.1016%2fj.gloenvcha.2022.102510&partnerID=40&md5=6124338644eecdd65b16bced27c41560

An interval fuzzy chance-constrained programming model for sustainable urban land-use planning and land use policy analysis2015 In this study, an interval fuzzy chance-constrained land-use allocation (IFCC-LUA) model is developed for sustainable urban land-use planning management and land use policy analysis under uncertainty. This method is based on an integration of interval parameter programming (IPP), fuzzy flexible linear programming (FFLP) and chance-constrained programming (CCP) techniques. Complexities in land-use planning management system can be systematically reflected, thus applicability of the modeling process can be highly enhanced. The developed method is applied to planning land-use allocation practice in Nanjing city, China. The objective of the IFCC-LUA is maximizing net benefit from LUA system and the main constraints include investment constraints, land suitability constraints, water/power consumption constraints and wastewater/solid waste capacity constraints. Modeling results indicate that desired system benefit will be between [1.34, 1.74]×1012 yuan under the minimum violating probabilities; the optimized areas Environmental management; Interval fuzzy chance-constrained model; Land use policy; Sustainable land-use allocation; UncertaintyChina; Jiangsu; Nanjing [Jiangsu]; environmental management; fuzzy mathematics; land use planning; numerical model; policy analysis; resource allocation; uncertainty analysis; urban planningAerts J., van Herwijnen M., Stewart T.J., Using simulated annealing and spatial goal programming for solving a multi site land use allocation problem, Evolutionary Multi-Criterion Optimization, pp. 448-463, (2003); Antoine J., Fischer G., Makowski M., Multiple criteria land use analysis, Appl. Math. Comput., 83, 2, pp. 195-215, (1997); Bagdanaviciute I., Valiunas J., GIS-based land suitability analysis integrating multi-criteria evaluation for the allocation of potential pollution sources, Environ. Earth Sci., 68, 6, pp. 1797-1812, (2013); Cai Y.P., Huang G.H., Nie X.H., Li Y.P., Tan Q., Municipal solid waste management under uncertainty: a mixed interval parameter fuzzy-stochastic robust programming approach, Environ. Eng. Sci., 24, 3, pp. 338-352, (2007); Cao K., Ye X., Coarse-grained parallel genetic algorithm applied to a vector based land use allocation optimization problem: the case study of Tongzhou Newtown, Beijing, China, Stoch. Environ. Res. Risk Assess., 27, 5, pp. 1133-1142, (2013); Catala L.P., DEnglish 60 10.1016/j.landusepol.2014.09.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-84907484414&doi=10.1016%2fj.landusepol.2014.09.002&partnerID=40&md5=e5c129ed5b767333693aad1dd079cabe

Adoption decision of agricultural product traceability system in small and micro enterprises2024 Purpose: Despite its crucial role in ensuring food safety, traceability remains underutilized by small and medium-sized enterprises (SMEs), a vital component of China’s agricultural supply chain, thereby compromising the integrity of the supply chain traceability system. Therefore, this study sets out to explore the factors influencing SMEs’ adoption of traceability systems and the impact of these factors on SMEs’ intent to adopt such systems. Furthermore, the study presents a model to deepen understanding of system adoption in SMEs and provides a simulation demonstrating the evolutionary trajectory of adoption behavior. Design/methodology/approach: This study considers the pivotal aspects of system adoption in SMEs, aiming to identify the influential factors through a grounded theory-based case study. Concurrently, it seeks to develop a mathematical model for SMEs’ adoption patterns and simulate the evolution of SMEs’ adoption behaviors using the Q-learning algorithm. Findings: The adoption of traceability aAdoption of traceability system; Influencing factors; Q-learning; SMEs; TOE frameworkDecay (organic); Learning algorithms; Supply chains; Adoption behavior; Adoption of traceability system; Agricultural supply chains; Grounded theory; Influencing factor; Q-learning; Small and medium-sized enterprise; System adoption; TOE framework; Traceability systems; Agricultural productsAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, European Journal of Operational Research, 196, 1, pp. 1-20, (2009); Ajzen I., The theory of planned behavior, Organizational Behvaior and Human Decion Processes, 50, 2, pp. 179-211, (1991); Al-Rakhami M., Al-Mashari M., Interoperability approaches of blockchain technology for supply chain systems, Business Process Management Journal, 28, 5-6, pp. 1251-1276, (2022); Alzahrani A., Mahmud I., Thurasamy R., Alfarraj O., Alwadain A., End users' resistance behaviour paradigm in pre-deployment stage of ERP systems: evidence from Bangladeshi manufacturing industry, Business Process Management Journal, 27, 5, pp. 1496-1521, (2021); Awa H.O., Ojiabo O.U., A model of adoption determinants of ERP within TOE framework, Information Technology and People, 29, 4, pp. 901-930, (2016); Baker J., The technology-organization-environment framework, Information Systems Theory: Explaining and Predicting Our Digital Society, 1, pp. 2English 0 10.1108/IMDS-08-2023-0532https://www.scopus.com/inward/record.uri?eid=2-s2.0-85183664951&doi=10.1108%2fIMDS-08-2023-0532&partnerID=40&md5=e0babf2c959b524e13fc4281bfd460ad

CAP direct payments system's linkage with environmental sustainability indicators2017 Environmental issues have been one the most important for sustainable agricultural development in recent years. The EU common agricultural policy (CAP) direct payments (DP) system, which requires the most significant financial resources, should also promote environmental sustainability in agriculture. However, there is a lack of systematic approach and instruments to assess the impact of the DP system to environmental sustainability. This paper examines the linkages between DP system and environmental sustainability indicators. The underlying research question is: how 2004-2013 CAP DP system had impacted environmental sustainability. To answer this, the article uses a comparative analysis, a statistical analysis, theoretical modelling as a basis to determine, prove and evaluate the linkages between DP system and agricultural environment sustainability indicators. The article also provides empirical results of Lithuania and Puglia region (Italy). These regions were selected because of the similarity by area siCAP; Direct payments system; Environmental sustainability; Impact evaluationA Part of Directorate-General for Internal Policies Policy Department B: Structural and Cohesion Policies Agriculture and Rural Development Research for Agri Committee - CAP Reform post-2020 - Challenges in Agriculture Workshop Documentation, (2016); Ang F., Mortimer S., Areal F., Tiffin R., The impact of dynamic profit maximization on biodiversity: A network DEA application to UK cereal farms, 2015 AAEA & WAEA Joint Annual Meeting, (2015); Baldock D., Bartley J., Framer M., Hart K., Lucchesi V., Silcock P., Pointereau P., Evaluation of the Environmental Impacts of CAP (Common Agricultural Policy) Measures Related to the Beef and Veal Sector and the Milk Sector, (2007); Barnes A.P., Thomson S.G., Measuring progress towards sustainable intensification: How far can secondary data go?, Ecological Indicators, 36, pp. 213-220, (2014); Brady M., Kellermann K., Sahrbacher C., Jelinek L., Impacts of decoupled agricultural support on farm structure, biodiversity and landscape mosaic: Some EU results, Journal of AgricuEnglish 14 10.13165/VPA-17-16-2-05https://www.scopus.com/inward/record.uri?eid=2-s2.0-85028646121&doi=10.13165%2fVPA-17-16-2-05&partnerID=40&md5=ff5cb304e008c5443d7383b7e9a5e9dc

Identifying value chain trade-offs from fruit and vegetable aggregation services in Bangladesh using a system dynamics approach2024 Significant progress has been made in cereal production in Bangladesh due to an agricultural policy environment that prioritizes the productivity of staple crops over fruit and vegetables (F&V). However, many smallholder farmers remain poorly connected to markets, which may lead to a limited supply response of F&V that can reduce opportunities for sufficient intake in neglected, consumer-facing, smaller retail markets. To address this issue, aggregation schemes have been conceived that collect and transport F&Vs on behalf of multiple farmers. Given the volume of horticultural produce produced and the reliance on developed transport infrastructure, aggregation schemes tend to supply wholesale and urban markets rather than underdeveloped rural and isolated markets. To this end, we investigated how a particular aggregation intervention ('Loop') could potentially improve the distribution of F&V to smaller markets whilst improving farmer benefits. We used an innovative system dynamics modeling approach based on LoAgriculture; Bangladesh; Crops, Agricultural; Fruit; Vegetables; agricultural worker; Article; Bangladesh; consumer; dynamics; ecological fallacy; farmers market; food industry; food system; fruit; horticulture; nonhuman; qualitative analysis; quantitative analysis; trade (economics); trade off; vegetable; agriculture; cropBangladesh Second Country Investment Plan, Nutrition-Sensitive Food Systems (CIP2 2016-2020), (2019); Strengthening food systems and the environment through innovation and investment, (2019); The State of Food Security and Nutrition in the World 2020. Transforming food systems for affordable healthy diets, (2020); Bangladesh Economic Review, (2020); Aworh O.C., Food safety issues in fresh produce supply chain with particular reference to sub-Saharan Africa, Food Control, (2020); Mohammed Abdus Satter M., Khan M.M.R.L., Jabin S.A., Abedin N., Islam M.F., Shaha B., Nutritional quality and safety aspects of wild vegetables consume in Bangladesh, Asian Pacific Journal of Tropical Biomedicine, 6, 2, pp. 125-131, (2016); Food Systems for Healthier Diets in Bangladesh, Towards a Research agenda, (2019); Rahman M.M., Zhou D., Barua S., Farid M.S., Tahira K.T., Challenges of value chain actors for vegetable production and marketing in North-East Bangladesh, GeoJournal, (2020); Sarker U., Oba S., Nutritional and bioactEnglish 0 10.1371/journal.pone.0297509https://www.scopus.com/inward/record.uri?eid=2-s2.0-85183333473&doi=10.1371%2fjournal.pone.0297509&partnerID=40&md5=7838d1ceaab14a494eb4850966ebdce6

A decision support system for a groundwater system Case Study: Gnangara sustainability strategy Western Australia2009 The Gnangara Sustainability Strategy-GSS is a cross-government initiative working on an action plan that will ensure the sustainable use of water for drinking and commercial purposes and to protect the environment in Western Australia. The Department of Water has joined forces with the Department of Agriculture and Food WA, Department of Environment and Conservation and Department for Planning and Infrastructure, Forest Products Commission, Water Corporation and CSIRO (forming taskforce group-TFG of the GSS project). The aim of the GSS is to make sure there is enough groundwater in the Gnangara Mound for drinking and commercial use, and to protect the environment-now and in the future. The combination of lower rainfall since 1975, land uses that affect recharge, and increased water extraction has resulted in falling groundwater levels in the Gnangara groundwater system near Perth, Western Australia. Groundwater currently supplies about 60% of the potable water supplies to the city of Perth (population 1.5 milDSS; Integrated modelling; Land use planning; Policy analysis; Sustainability strategyAgricultural robots; Aquifers; Commerce; Decision making; Decision support systems; Economic and social effects; Environmental management; Forestry; Groundwater resources; Land use; Potable water; Rain; Surface water resources; Surface waters; Sustainable development; Urban planning; Water levels; Water management; Water supply; Environmental features; Environmental managers; Government initiatives; Perth , Western Australia; Quantitative indicators; Social and environmental; Sustainability strategies; Unconfined aquifers; Recharging (underground waters)Beddek R., Elmahdi A., Barnett B., Kennedy T., Integration of groundwater models within an economical decision support system framework, MODSIM 2005, pp. 608-614, (2005); Cockerill K., Tidwell V.C., Passell H.D., Malczynski L.A., Commentary: Cooperative modeling lessons for environmental management, Environmental Practice, 9, pp. 28-41, (2007); Water Availability in the Murray-Darling Basin. A Report to the Australian Government from the CSIRO Murray-Darling Basin Sustainable Yields Project, (2008); Elmahdi A., McFarlane D., An Integrated Multi-Agency Approach for Sustainable Groundwater Management and Land-Use Change, (2009); Elmahdi A., Connor J., Ranjan R., Tapsuwan S., McFarlane D., Gnangara Decision Support System: Land Use Changes - System Analysis Approach for Sustainable Groundwater Management: Gnangara Case Study, (2009); Elmahdi A., Malano H., Khan S., Using a system dynamics approach to model sustainability indicators for the irrigation systems in Australia, Natural Resource Modeling, 19, 4, pp. 46English 7 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086250362&partnerID=40&md5=fb6ac53b564559aea92f8c3499c05ded

Thünen Baseline 2015-2025: Agri-economic projections for Germany2016 This article presents the Thünen Baseline 2015-2025, a projection of medium-term developments of the agricultural sector in Germany, addressing agricultural trade, prices, production, land use, income and environmental aspects. The Baseline was established using and combining several models of the Thünen Modelling Network. In the Thünen Baseline 2015-2025, a favourable outlook for world agricultural markets, in combination with a weak Euro, contribute to the positive development of many agricultural product prices and farm incomes in Germany. The abolishment of the milk quota and rising milk prices are key factors in the projected increase of milk production to 37 million tons by 2025. However, a sensitivity analysis, based on a scenario which assumes an appreciation of the Euro, highlights the extent to which export-oriented sectors (e.g., the milk sector) depend on macro-economic developments. Germany is the only member state without voluntary coupled support payments in the Baseline. The use of coupled payAgricultural policy; Germany; Impact assessment; Modelling; Modelling NetworkArmington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeier M., Analyse der Wirkungen Unterschiedlicher Systeme von Direkten Transferzahlungen Unter Besonderer Berücksichtigung von Bodenpacht- und Quotenmärkten, (2005); Umsetzung der EU-Agrarreform in Deutschland, (2015); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, 8, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2012, (2014); Cypris Ch., Positive Mathematische Programmierung (PMP) im Agrarsektormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM: Ein Kalkulationsprogramm für Emissionen aus der Landwirtschaft, Landbauforsch Völkenrode, 52, 1, pp. 19-42, (2002); Deppermann A., Grethe H., Offermann F., Distributional effects of CAP liberalisation on western German farm incomes: An ex-ante analysis, Eur Rev Agrie Econ, 41, 4, pp. 605-626, (2014); Prospects for EU Agricultural MarEnglish 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7f

Thünen-Baseline 2013-2023: Agri-economic projections for Germany2014 This article presents selected results of the Thünen-Baseline as well as the assumptions upon which these results are based. The Thünen-Baseline is established using and combining several models of theThünen model network. It provides a reference scenario for the analysis of the impacts of alternative policies and developments. The projections are based on data and information available as of winter 2013/14. The baseline assumes a continuation of the current policy framework and the implementation of already decided policy changes. For the Thünen-Baseline 2013 to 2023, this implies the implementation of the EU-CAP reform decided in 2013 and its national implementation according to the decisions made at the German Ministers of Agriculture conference. Overall, the Thünen-Baseline 2013 to 2023 draws a picture of a competitive agricultural sector in Germany, which adapts well to the changes of the latest policy reform and seizes the opportunities for expanding production, especially in the dairy sector. On the otAgricultural policy; Germany; Impact assessment; ModellingSuidae ATKIS-Objektartenkatalog Für Das Digitate Basis-Landschaftsmodell (ATKIS - OK Basis DLM) GeolnfoDok, (2008); Armington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeler M., Analyse Der Wirkungen Unterschiedlicher Systeme Von Direkten Transferzahlungen Unter Besonderer Berücksichtigung Von Bodenpacht- Und Quotenmarkten, (2005); Cypris C., Positive Mathematische Programmierung (PMP) Im Agrarsek- Tormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM - ein Kalkulationsprogramm für Emissionen aus der Landwirt- schaft, Landbauforsch Volkenrode, 52, 1, (2002); Deppermann A., Grethe H., Offermann F., Distributional Effects of CAP Liberalisation on Western German Farm Incomes: An Ex-ante Analysis [Online]., (2013); EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013: Technical Guidance to Prepare National Emission Inventories, (2013); Enzian S., Gutsche V., GIS-gestützte Berechnung derEnglish 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5a

Does agricultural intensification cause tipping points in ecosystem services?2021 Context: Agricultural intensification is being widely pursued as a policy option to improve food security and human development. Yet, there is a need to understand the impact of agricultural intensification on the provision of multiple ecosystem services, and to evaluate the possible occurrence of tipping points. Objectives: I.To quantify and assess the long-term spatial dynamics of ecosystem service (ES) provision in a landscape undergoing agricultural intensification at four time points 1930, 1950, 1980 and 2015.II.Determine if thresholds or tipping points in ES provision may have occurred and if there are any detectable impacts on economic development and employment. Methods: We used the InVEST suite of software models together with a time series of historical land cover maps and an Input–Output model to evaluate these dynamics over an 85-year period in the county of Dorset, southern England. Results: Results indicated that trends in ES were often non-linear, highlighting the potential for abrupt changes iAgriculture; Ecosystem services; InVEST modelling; Thresholds; Tipping pointsDorset [England]; England; United Kingdom; agricultural intensification; agricultural policy; alternative agriculture; economic development; ecosystem service; employment; food security; input-output analysis; long-term changeAndersen T., Carstensen J., Hernandez-Garcia E., Duarte C.M., Ecological thresholds and regime shifts: approaches to identification, Trends Ecol Evol, 24, 1, pp. 49-57, (2009); Bagstad K.J., Cohen E., Ancona Z.H., McNulty S.G., Sun G., The sensitivity of ecosystem service models to choices of input data and spatial resolution, Appl Geogr, 93, pp. 25-36, (2018); Bagstad K.J., Semmens D.J., Waage S., Winthrop R., A comparative assessment of decision-support tools for ecosystem services quantification and valuation, Ecosyst Serv, 5, pp. 27-39, (2013); Baldock K.C., Goddard M.A., Hicks D.M., Kunin W.E., Mitschunas N., Osgathorpe L.M., Potts S.G., Robertson K.M., Scott A.V., Stone G.N., Where is the UK’s pollinator biodiversity? The importance of urban areas for flower-visiting insects, Proc Royal Soc Lond B Biol Sci, 282, pp. 1-10, (2015); Balmford A., Amano T., Bartlett H., Chadwick D., Collins A., Edwards D., Eisner R., The environmental costs and benefits of high-yield farming, Nature Sustain, 1, 9, pp. 477-48English 13 10.1007/s10980-021-01321-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-85113389778&doi=10.1007%2fs10980-021-01321-8&partnerID=40&md5=a3777723eba03798a668adb3f772ec7d

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Meat, Dairy and Climate Change: Assessing the Long-Term Mitigation Potential of Alternative Agri-Food Consumption Patterns in Canada2017 We use a newly developed model of the entire Canadian energy system (TIMES-Canada) to assess the climate change mitigation potential of different agri-food consumption patterns in Canada. For this, our model has been extended by disaggregating the agricultural demand sector into individual agri-food demands to allow for a more in-depth analysis. Besides a business-as-usual (baseline) scenario, we have constructed four different agri-food scenarios to assess the viability of reducing Canadian meat and dairy consumption in order to diminish Canada’s agricultural sector energy consumption and greenhouse gas (GHG) emissions. Our policy scenarios progressively restrict the consumption of different meat and dairy agricultural products until the year 2030. Our results suggest that the implementation of a meat and dairy consumption reduction policy would lead to a 10 to 40 % reduction in agricultural GHG emissions, depending on the severity of the scenario. This translates to a 1 to 3 % decrease in total Canadian GHGClimate change; Consumer behaviour; Energy sector modelling; Food consumption patterns; Policy analysisCanada; Agricultural products; Agricultural robots; Climate models; Consumer behavior; Energy utilization; Food supply; Gas emissions; Greenhouse gases; Meats; Agricultural sector; Business-as-usual; Climate change mitigation; Consumption reductions; Energy sector; Environmental benefits; Food consumption; Policy analysis; agroindustry; carbon emission; climate change; consumption behavior; dairy farming; energy use; food consumption; greenhouse gas; meat; Climate change(2005); Bahn O., Marcy M., Vaillancourt K., Waaub J.-P., Electrification of the Canadian road transportation sector: a 2050 outlook with TIMES-Canada, Energy Policy, 62, pp. 593-606, (2013); Berger C., Dubois R., Haurie A., Lessard E., Loulou R., Waaub J.-P., Canadian MARKAL: an advanced linear programming system for energy and environmental modelling, Information Systems and Operational Research, 30, pp. 222-239, (1992); Carlsson Kanyama A., Gonzales A., Potential contributions of food consumption patterns to climate change, The American Journal of Clinical Nutrition, 89, pp. 1704S-1709S, (2009); Carlsson-Kanyama A., Faist M., Energy use in the food sector: a data survey, FMS Report, (2001); Carlsson-Kanyama A., Ekstrom M., Shanahan H., Food and life cycle energy inputs: consequences of diet and ways to increase efficiency, Ecological Economics, 44, pp. 293-307, (2003); (2013); (2012); (2011); Eshel G., Martin P., Diet, energy, and global warming, Earth Interactions, 10, pp. 1-17, (2006); Friel S., Dangour AEnglish 10 10.1007/s10666-016-9522-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-84978138218&doi=10.1007%2fs10666-016-9522-6&partnerID=40&md5=203d31a627ca7936d480dae697b4231a

An incentive approach to land set-aside programs1995 This paper is devoted to a theoretical analysis of policies aiming at reducing the supply of agricultural produce through contractual or mandatory land set-aside. The model relies on contract theory under adverse selection: it allows us to evaluate the impact of asymmetric information about yields on the optimal price support policy and on land set-aside. Specifically, we analyze an optimal contractual policy consisting of a subsidy system which makes transfers dependent on the set-aside area and a policy of mandatory land set-aside applying uniformly to all farms and ignoring incentive constraints. Numerical simulations allow us to assess and compare the respective effects of these policies. © 1995.Asymmetric information; Contract theory; Set-aside programsagricultural policy; policy analysis; set-aside; theoretical studiesBaron, Myerson, Regulating a monopolist with unknown costs, Econometrica, 50, pp. 911-930, (1982); European Economic Community, Official journal L 106/28, (1988); General Accounting Office, Farm programs, conservation reservation program could be less costly and more effective, GAO/RCED-90-13, (1991); Fraser, Set-aside premiums and the May 1992 CAP Reforms, Journal of Agricultural Economics, 44, 3, pp. 410-417, (1993); Fraud, Roberts, The welfare effects of the new CAP cereals regime: A note, Journal of Agricultural Economics, 44, 3, pp. 496-501, (1993); Gisser, Price support, acreage controls and efficient redistribution, Journal of Political Economy, 101, 4, pp. 584-611, (1993); Laffont, Tirole, A theory of incentives in procurement and regulation, (1993); Smith, The conservation reserve program as a least-cost land retirement mechanism, Mimeo., (1993)English 30 10.1016/0014-2921(95)00016-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-0029539838&doi=10.1016%2f0014-2921%2895%2900016-7&partnerID=40&md5=81b4dddf60bab392dce5f21478749626



Ecological-economic modelling to support multi-objective policy making: A farming systems approach implemented for Tuscany2004 Currently, there is a major concern regarding agri-environmental issues. Farmers are viewed not only as food suppliers but also as the custodians of the countryside. This role of farmers has been officially acknowledged in the EU Common Agricultural Policy (CAP) through a number of regulations that enforce agri-environment schemes and cross-compliance. However, under some circumstances these regulations have proved to be ineffective. Organic farming can play an important role for agri-environment schemes. The main aim of this study is to show the relevance of the assessment of the environmental performance of conventional and organic farming systems for the development of efficient agri-environment schemes. An holistically designed ecological-economic model was applied under current EU regulations and different policy scenarios. The model is based on a standard linear programming farm model extended with emission and evaluation figures retrieved from ecological models. Spatial aspects, such as pedo-climatic cEcological-economic modelling; Environmental externalities; Farming systems; Multi-objective policy-making; Opportunity cost; TuscanyEurasia; Europe; Italy; Southern Europe; Tuscany; agri-environmental policy; Common Agricultural Policy; farming system; organic farmingAntle J.M., McGucking T., Technological innovation, agricultural productivity, and environmental quality, Agricultural and Environmental Resource Economics, pp. 175-220, (1993); Arrigoni P.V., Nardi E., Raffaelli M., La Vegetazione del Parco Naturale Della Maremma (Toscana), (1985); Contabilità Ambientale in Agricoltura - Toscana, (2002); Beard N., Swinbank A., Decoupled payments to facilitate CAP reform, Food Policy, 26, pp. 121-145, (2001); Blochliger H.-J., Main results of the study, The Contribution of Amenities to Rural Development, (1994); Bonnieux F., Rainelli P., Vermersch D., Estimating the supply of environmental benefits by agriculture: A French case study, Environ. Resour. Econ., 11, pp. 135-153, (1998); Brown G., Rural amenities and the Beneficiaries Pay principle, The Contribution of Amenities to Rural Development, (1994); Brunori G., Omodei-Zorini L., Lazzerini G., Pacini C., Rovai M., Vazzana C., Territorio, ambiente ed impresa agricola: modelli di gestione per lo sviluppo rurale, InternationaEnglish 79 10.1016/j.agee.2003.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-1842767323&doi=10.1016%2fj.agee.2003.08.010&partnerID=40&md5=63d5d1438a982abcadec420c297b263a

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Increasing incomes of Malian cotton farmers: Is elimination of US subsidies the only solution?2010 In a WTO battle and the press the argument is often made that eliminating US cotton subsidies would have a large effect on the incomes and competitive position of farmers in developing countries. In Francophone West Africa cotton productivity has stagnated after rapid gains in the first two decades following independence (1960-1980). A farm model was constructed based on farmers' definition of their decision-making framework which they use to respond to income and weather risks. With this model the effects on farmers of eliminating US subsidies are compared with various productivity increasing measures for cotton and sorghum in Dioila, Mali. Dioila is located in a representative cotton region producing 16% of the cotton in Mali. We include sorghum due to its importance for consumption and the observation of Malian farmers substituting cereals (sorghum and maize) for cotton as the returns to cotton have fallen in the 21st Century. In the farm model, the elasticity of transmission of a change in the world cottoBt cotton; Improved sorghum technology and marketing; Mali; US cotton subsidiesMali; United States; Gossypium hirsutum; Malia; Zea mays; agricultural economics; agricultural modeling; agricultural policy; cotton; decision making; developing world; fertilizer application; maize; sorghum; subsidy system; transgenic plant; World Trade Organization(2002); Abdoulaye T., Sanders J.H., New technologies, marketing strategies, and public policy for traditional food crops: millet in Niger, Agricultural Systems, 90, pp. 272-292, (2006); Alston J., Brunke H., (2006); Alston J., Sumner D., Henrich B., Impacts of the Reductions in US Cotton Subsidies on West African Cotton Producers, (2007); Aminata T., Abdoulaye T., Sanders J., Ouendeba B., (2007); Anderson J., Dillon J., Risk Analysis in Dryland Farming Systems, (1992); Anderson K., Valenzuela E., WTO's Doha Cotton Initiative: A Tale of Two Issues, (2006); Badiane O., Gura D., Goreux L., Masson P., (2002); (2007); (2005); Baquedano F., Sanders J., Introducing inventory credit into Nigerian agriculture: improving technology diffusion, Agricultural Finance Review, 66, 2, pp. 297-314, (2006); Baquedano F., Abbott P., Sanders J., (2008); (2009); (2008); (2010); (2004); (2007); (2005); (2008); (2006); Meyer L., MacDonald S., Kiawu J., (2008); Nubkpo K., et Keita M., (2005); (2006); Pursell G., Cotton Policies in FrEnglish 16 10.1016/j.agsy.2010.03.013https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955053658&doi=10.1016%2fj.agsy.2010.03.013&partnerID=40&md5=776556a3baa81c6c9ad7ead6a00cc6d3

Combining farm and regional level modelling for Integrated Resource Management in East and South-east Asia2007 Currently, in many of the highly productive lowland areas of East and South-east Asia a trend to further intensification and diversification of agricultural land use can be observed. Growing economies and urbanization also increase the claims on land and water by non-agricultural uses. As a result, decisions related to the management and planning of scarce resources become increasingly complex. Technological innovations at the field/farm level are necessary but not sufficient - changes in resource use at regional scale will also be essential. To support decision-making in such situations, we advocate a multi-scale modelling approach embedded in a sound participatory process. To this end, the Integrated Resource Management and Land use Analysis (IRMLA) Project is developing an analytical framework and methods for resource use analysis and planning, for four sites in Asia. In the envisaged multi-scale approach, integration of results from field, farm, district and provincial level analysis is based on interactiBio-economic models; Land use conflicts; Linear programming; Philippines; Rice-based farming; Scenario analysisAsia; Eurasia; Far East; Ilocos; Ilocos Norte; Philippines; Southeast Asia; Decision making; Linear programming; Mathematical models; Natural resources; Public policy; Urban planning; agricultural diversification; agricultural land; agricultural modeling; agricultural policy; economic growth; land use conflict; linear programing; urbanization; Bio-economic models; Land use conflicts; Philippines; Rice-based farming; Scenario analysis; Land useTools for Land Use Analysis on Different Scales. With Examples from Costa Rica, (2000); Candler W., Fortuny-Amat J., MacCarl B., The potential role of multilevel programming in agricultural economics, American Journal of Agricultural Economics, 63, pp. 521-531, (1981); De Wit C.T., Van Keulen H., Seligman N.G., Spharim I., Application of interactive multiple goal programming techniques for analysis and planning of regional agricultural development, Agricultural Systems, 26, 2, pp. 11-230, (1988); Increasing Productivity of Intensive Rice Systems Through Site-specific Nutrient Management, (2004); Kruseman G., Bade J., Agrarian policies for sustainable land use: bio-economic modelling to assess the effectiveness of policy instruments, Agricultural Systems, 58, pp. 465-481, (1998); Agricultural Systems, Special Issue 58, pp. 281-481, (1998); Laborte A.G., Roetter R., Hoanh C.T., The land use planning and analysis system of the systems research network in Asia, paper presented at MODSS'99, 1999 Brisbane, AustraliEnglish 21 10.1016/j.envsoft.2005.07.015https://www.scopus.com/inward/record.uri?eid=2-s2.0-33749260351&doi=10.1016%2fj.envsoft.2005.07.015&partnerID=40&md5=7c6459ab939723af85516b8778dee592

Implications of global emission policy scenarios for domestic agriculture: a New Zealand case study2017 Agricultural GHG mitigation policies are important if ambitious climate change goals are to be achieved, and have the potential to significantly lower global mitigation costs [Reisinger, A., Havlik, P., Riahi, K., van Vliet, O., Obersteiner, M., & Herrero, M. (2013). Implications of alternative metrics for global mitigation costs and greenhouse gas emissions from agriculture. Climatic Change, 117, 677–690]. In the post-Paris world of ‘nationally determined contributions’ to mitigation, the prospects for agricultural mitigation policies may rest on whether they are in the national economic interest of large agricultural producers. New Zealand is a major exporter of livestock products; this article uses New Zealand as a case study to consider the policy implications of three global policy scenarios at the global, national and farm levels. Building on global modelling, a model dairy farm and a model sheep and beef farm are used to estimate the changes in profit when agricultural emissions are priced and mitigateagricultural emissions; economic impact; methane; metrics; mitigation costs; nitrous oxideNew Zealand; Ovis aries; agricultural emission; cost analysis; economic impact; emission control; methane; mitigation; nitrous oxide; policy analysis; pollution policyAdler A.A., Doole G.J., Romera A.J., Beukes P.C., Cost-effective mitigation of greenhouse gas emissions from different dairy systems in the Waikato region of New Zealand, Journal of Environmental Management, 131, pp. 33-43, (2013); Anastasiadis S., Kerr S., Mitigation and heterogeneity in management practices on New Zealand Dairy Farms, (2013); Baker J.S., Murray B.C., McCarl B.A., Feng S.R., Johansson R., Implications of alternative agricultural productivity growth assumptions on land management, greenhouse gas emissions, and mitigation potential, American Journal of Agricultural Economics, 95, pp. 435-441, (2013); Basset-Mens C., Ledgard S., Boyes M., Eco-efficiency of intensification scenarios for milk production in New Zealand, Ecological Economics, 68, pp. 1615-1625, (2009); Beukes P.C., Gregorini P., Romera A.J., Levy G., Waghorn G.C., Improving production efficiency as a strategy to mitigate greenhouse gas emissions on pastoral dairy farms in New Zealand, Agriculture, Ecosystems & Environment, 136, pp.English 2 10.1080/14693062.2016.1215285https://www.scopus.com/inward/record.uri?eid=2-s2.0-84984889780&doi=10.1080%2f14693062.2016.1215285&partnerID=40&md5=44b56dc1c5b41f4957c015b8aff2d7de

Technology, infrastructure and enterprise trade-off: Strengthening smallholder farming systems in Tamil Nadu State of India for sustainable income and food security2022 The complexities of smallholder farming systems pose a challenge in demonstrating the potential benefits or risks of new technologies and policies. Using Integrated Analysis Tool, a rule-based dynamic simulation model, this study tried to improve the performance of major farming systems in the Tamil Nadu State of India. Amongst the four major farming systems viz. Black gram-based (BFS), Paddy-based (PFS), and Integrated Farming Systems (IFS) in Villupuram district and Dryland Farming System (DFS) in Virudhunagar district, IFS was found to be the most profitable and resilient based on their performance simulated for a 3-year rotation. Setting IFS as a benchmark, potential interventions were evaluated under other farming systems to improve their relative performance. The analysis allowed understanding the interactions in smallholder farming systems and the potential impact of interventions in a whole farm way considering the cash flows, cost intensity, and input-output trade-offs. While multi-bloom technology irelative performance; simulation; Smallholder farming system; sustainability; whole-farm modelAndrieu N., Descheemaeker K., Sanou T., Et al., Effects of technical interventions on flexibility of farming systems in Burkina Faso: Lessons for the design of innovations in West Africa, Agricultural Systems, 136, pp. 125-137, (2015); Andrieu N., Dugue P., Le Gal P., Et al., Validating a whole farm modelling with stakeholders: Evidence from a West African case, Journal of Agricultural Science, 4, 9, pp. 159-173, (2012); Bathgate A., Revell C., Kingwell R., Identifying the value of pasture improvement using wholefarm modelling, Agricultural Systems, 102, pp. 48-57, (2009); Bhattacharyya R., Ghosh B.N., Mishra P.K., Et al., Soil degradation in India: Challenges and potential solutions, Sustainability, 7, pp. 3528-3570, (2015); Chakrabarty M., Climate change and food security in India, (2016); Chand R., Doubling farmers’ income:Rationale, strategy, prospects and action plan, (2017); Dev S.M., Small farmers in India: challenges and opportunities, (2012); Agriculture census 2015–16, (2016); Accidental deaths & suEnglish 1 10.1177/00307270221077380https://www.scopus.com/inward/record.uri?eid=2-s2.0-85124883469&doi=10.1177%2f00307270221077380&partnerID=40&md5=0a2d7487c738ff496382bf9bb02d6032

Parametric Optimization of Linear and Non-Linear Models via Parallel Computing to Enhance Web-Spatial DSS Interactivity2012 A web based Spatial Decision Support System (web SDSS) has been implemented in Thessaly, the most significant arable cropping region in Greece, to evaluate energy crop supply. The web SDSS uses an optimization module to support the decision process launching mathematical programming (MP) profit maximizing farm models. Energy to biomass raw material cost is provided in supply curve form incorporating physical land suitability for crops, farm structure, and Common Agricultural Policy (CAP) scenarios. To generate biomass supply curves, the optimization problem is parametrically solved for a number of steps within a price range determined by the user. The more advanced technique used to solve the MP model, the higher the delay of response to the user. In this paper, the authors examine how effectively the web SDSS response time can be reduced to the user requests using parallel solving of the corresponding optimization problem. The results are encouraging, since the total solution time drops significantly as the Common Agricultural Policy (CAP); Farm Model; Parallel Programming; Positive Mathematical Programming (PMP); Spatial Decision Support Systems (SDSS)Artificial intelligence; Crops; Curve fitting; Decision support systems; Electric network parameters; Farms; Parallel architectures; Parallel programming; Profitability; Agricultural sector; Biomass supply; Common agricultural policy; Decision process; Energy crops; Farm model; Interactivity; Land suitability; Modeling technique; Non-linear model; Optimization models; Optimization module; Optimization problems; Parametric optimization; Positive Mathematical Programming (PMP); Raw material costs; Solution time; Spatial decision support systems; Web based; Mathematical programmingBauer S., Kasnakoglou H., Non-linear programming models for sector and policy analysis, Economic Modelling, 7, 3, pp. 275-275, (1990); Bhargava H.K., Power D.J., Sun D., Progress in Web-based decision support technologies, Decision Support Systems, 43, 4, pp. 1083-1095, (2007); Brandic I., Raicu I., Science-driven cloud computing, Scientific Programming, 19, 2-3, (2011); Bussieck M.R., Ferris M.C., Meeraus A., Grid-enabled optimization with GAMS, INFORMS Journal on Computing, 21, pp. 349-349, (2009); Czyzyk J., Mesnier M., More J., The NEOS server, IEEE Journal on Computational Science and Engineering, 5, pp. 68-68, (1998); Dolan E.D., Fourer R., Goux J.-P., Munson T.S., Sarich J., Kestrel: An Interface from optimization modeling systems to the NEOS Server, INFORMS Journal on Computing, 20, pp. 525-525, (2008); Ferris M.C., Munson T.S., Modeling languages and Condor: Metacomputing for optimization, Mathematical Programming, 88, pp. 487-487, (2000); Fourer R., Software for optimization: A buyer's guide. Part 1English 5 10.4018/jdsst.2012010102https://www.scopus.com/inward/record.uri?eid=2-s2.0-84860293202&doi=10.4018%2fjdsst.2012010102&partnerID=40&md5=21d12a1e01c5d56f3f251196afb4040c

Thünen Baseline 2015-2025: Agri-economic projections for Germany2016 This article presents the Thünen Baseline 2015-2025, a projection of medium-term developments of the agricultural sector in Germany, addressing agricultural trade, prices, production, land use, income and environmental aspects. The Baseline was established using and combining several models of the Thünen Modelling Network. In the Thünen Baseline 2015-2025, a favourable outlook for world agricultural markets, in combination with a weak Euro, contribute to the positive development of many agricultural product prices and farm incomes in Germany. The abolishment of the milk quota and rising milk prices are key factors in the projected increase of milk production to 37 million tons by 2025. However, a sensitivity analysis, based on a scenario which assumes an appreciation of the Euro, highlights the extent to which export-oriented sectors (e.g., the milk sector) depend on macro-economic developments. Germany is the only member state without voluntary coupled support payments in the Baseline. The use of coupled payAgricultural policy; Germany; Impact assessment; Modelling; Modelling NetworkArmington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeier M., Analyse der Wirkungen Unterschiedlicher Systeme von Direkten Transferzahlungen Unter Besonderer Berücksichtigung von Bodenpacht- und Quotenmärkten, (2005); Umsetzung der EU-Agrarreform in Deutschland, (2015); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, 8, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2012, (2014); Cypris Ch., Positive Mathematische Programmierung (PMP) im Agrarsektormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM: Ein Kalkulationsprogramm für Emissionen aus der Landwirtschaft, Landbauforsch Völkenrode, 52, 1, pp. 19-42, (2002); Deppermann A., Grethe H., Offermann F., Distributional effects of CAP liberalisation on western German farm incomes: An ex-ante analysis, Eur Rev Agrie Econ, 41, 4, pp. 605-626, (2014); Prospects for EU Agricultural MarEnglish 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7f

Thünen-Baseline 2013-2023: Agri-economic projections for Germany2014 This article presents selected results of the Thünen-Baseline as well as the assumptions upon which these results are based. The Thünen-Baseline is established using and combining several models of theThünen model network. It provides a reference scenario for the analysis of the impacts of alternative policies and developments. The projections are based on data and information available as of winter 2013/14. The baseline assumes a continuation of the current policy framework and the implementation of already decided policy changes. For the Thünen-Baseline 2013 to 2023, this implies the implementation of the EU-CAP reform decided in 2013 and its national implementation according to the decisions made at the German Ministers of Agriculture conference. Overall, the Thünen-Baseline 2013 to 2023 draws a picture of a competitive agricultural sector in Germany, which adapts well to the changes of the latest policy reform and seizes the opportunities for expanding production, especially in the dairy sector. On the otAgricultural policy; Germany; Impact assessment; ModellingSuidae ATKIS-Objektartenkatalog Für Das Digitate Basis-Landschaftsmodell (ATKIS - OK Basis DLM) GeolnfoDok, (2008); Armington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeler M., Analyse Der Wirkungen Unterschiedlicher Systeme Von Direkten Transferzahlungen Unter Besonderer Berücksichtigung Von Bodenpacht- Und Quotenmarkten, (2005); Cypris C., Positive Mathematische Programmierung (PMP) Im Agrarsek- Tormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM - ein Kalkulationsprogramm für Emissionen aus der Landwirt- schaft, Landbauforsch Volkenrode, 52, 1, (2002); Deppermann A., Grethe H., Offermann F., Distributional Effects of CAP Liberalisation on Western German Farm Incomes: An Ex-ante Analysis [Online]., (2013); EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013: Technical Guidance to Prepare National Emission Inventories, (2013); Enzian S., Gutsche V., GIS-gestützte Berechnung derEnglish 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5a

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

Modelling Farmers’ Behaviour Toward Risk in a Large Scale Positive Mathematical Programming (PMP) Model2017 Agricultural production is characterized for being a risky business due to weather variability, market instability, plant diseases as well as climate change and political economy uncertainty. The modelling of risk at farm level is not new, however, the inclusion of risk in Positive Mathematical Programming (PMP) models is particularly challenging. Most of the few existing PMP-risk approaches have been conducted at farm-type level and for a very limited and specific sample of farms. This implies that the modelling of risk and uncertainty at individual farm level and in a large scale system is still a challenging task. The aim of this paper is to formulate, estimate and test a robust methodology for explicitly modelling risk to be incorporated in an EU-wide individual farm model for Common Agricultural Policy (CAP) analysis, named IFM-CAP. Results show that there is a clear trade-off between the behavioural model (BM) and the behavioural risk model (BRM). Albeit the results show that both alternatives provide vCommon Agricultural Policy; Farm Level Model; Farmers’ behaviour; Large scale Positive Mathematical Programming; RiskAntle J.M., Incorporating risk in production analysis, Am J Agric Econ, 65, 5, pp. 1099-1106, (1983); Anton J., Cattaneo A., Kimura S., Lankoski J., Agricultural risk management policies under climate uncertainty, Glob Environ Chang, 23, pp. 1726-1736, (2013); Arata L., Donati M., Sckokai P., Arfini F., Incorporating risk in a positive mathematical programming framework: A new methodological approach, 2014 International Congress. European Association of Agricultural Economists, Ljubljana, Slovenia, August, 26-29, (2014); Blanco F.B., Flichman G., Recursive Stochastic Programming, an alternative approach to solve stochastic agricultural resource problems, Proceedings of the International Conference on Risk and Uncertainty in Environmental Economics: Risk and Uncertainty in Environmental Economics, pp. 500-515, (2002); Chavas J.P., Holt M., Economic behavior under uncertainty: A joint analysis of risk preferences and technology, Rev Econ Stat, 78, pp. 329-335, (1996); Coyle B.T., Risk aversion and price risk inEnglish 9 10.1007/978-3-319-48454-9_42https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019261587&doi=10.1007%2f978-3-319-48454-9_42&partnerID=40&md5=d3f7cb6dff244441f7bbdd5302db9f3e

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830
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The estimation of agricultural policy effects on soil erosion-An application for the bio-economic model MODAM2010 As agricultural policies affect land use, they have effects on the amount of soil erosion in agricultural regions through changes of the economic conditions of agricultural production. Prices of inputs and outputs, regulations and incentives can change, forcing or encouraging farmers to adopt new crop rotations. This paper shows how a bio-economic model can be used to describe and estimate the effects of policies on agricultural production and the risk of soil erosion at the example of a region in North-Eastern Germany. The model uses both an assessment tool that is based on a fuzzy-logic approach for the estimation of soil erosion risk of cropping practices, and a linear programming model, that simulates farmers' economic behaviour under the assumption of gross margin maximisation being the main goal of farmers' actions. The analysed policy options were both a targeted and an untargeted incentive programme for reduced tillage, and a restriction option where high erosive crops are not allowed on high erodibleAgricultural policies; Bio-economic model; Cost-effectiveness analysis; Soil erosion; USLECentral Europe; Eurasia; Europe; Germany; agricultural economics; agricultural policy; agricultural production; cost-benefit analysis; crop rotation; decision support system; economic reform; environmental impact; estimation method; fuzzy mathematics; incentive; land use; numerical model; regulatory framework; soil conservation; soil erosionAbelson P., Cost Benefit Analysis and Environmental Problems, (1979); Dabbert S., Herrmann S., Kaule G., Sommer M., Landschaftsmodellierung für die Umweltplanung: Methodik, Anwendung und Übertragbarkeit am Beispiel von Agrarlandschaften, (1999); Deumlich D., Thiere J., Volker L., Assessing the potential water erosion risk of natural areas, administrative regions and communities in NE Germany, Mitteilungen der Deutschen Bodenkundlichen Gesellschaft, 79, pp. 367-370, (1996); Deumlich D., Thiere J., Volker L., Vergleich zweier Methoden zur Beurteilung der Wassererosionsgefährdung von Wassereinzugsgebieten, Wasser und Boden, 49, pp. 46-51, (1997); DLG, DLG-Futterwerttabellen Wiederkäuer, (1997); Fox G., Umali G., Dickinson T., An economic analysis of targeting soil conservation measures with respect to off-site water quality, Canadian Journal of Agricultural Economics/Revue canadienne d'agroeconomie, 43, 1, pp. 105-118, (1995); KTBL, KTBL-Taschenbuch Landwirtschaft: Daten für die Betriebskalkulation in der LandwiEnglish 34 10.1016/j.landusepol.2008.05.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-69349105782&doi=10.1016%2fj.landusepol.2008.05.001&partnerID=40&md5=972d72f0d9a87705ba1e38a1bbddd024

An application of a positive mathematical programming model to analyse the impact of agricultural policy measures in the spanish agricultural sector2010 In agricultural economics, one of the greatest weaknesses in mathematical programming models for the evaluation of agricultural processes is the calibration of the model in a base year. The reason for this is that it is extremely difficult, if not impossible, to introduce all the variables affecting farmers' decisions in the models and thus obtain reliable results. This chapter presents a method for calibrating mathematical programming models using limited information. From the mathematical programming properties, by using the dual form of the original model, this methodology allows the model results to reproduce the situation existing in a baseline situation of the unit (farm, region) modelled. This method, called Positive Mathematical Programming, is currently being used in a great number of analyses of new agricultural policies. In this chapter it is applied to analyse the impact of recent measures of the European Common Agricultural Policy in Spain. © 2011, IGI Global.Adenauer M., Britz W., Gocht A., Gomann H., Cristoiu A., Ratinger T., Modelling Impacts of Decoupled Premiums: Building-up a Farm Type Layer Within the EU-wide Regionalised CAPRI Model, (2006); Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies,  Seminar, 26-28 June 1995, Ancona, pp. 17-35, (1995); Arriaza M., Gomez-Limon J.A., Comparative performance of selected mathematical programming models, Agricultural Systems, 77, pp. 155-171, (2003); Barkaoui A., Butault J.P., Positive Mathematical Programming and Cereals and Oilseeds Supply Within EU Under Agenda 2000, (1999); Barkaoui A., Butault J.P., Révision À Mi-parcours De La PAC: Simulations De L'effect Du Découplage Sur L'offre Dans Les Régions Françaises. Document De Travail, (2003); Blanco A., Iglesias E., Modelling New EU Agricultural Policies: Global Guidelines, Local Strategies, (2005); Buysse J., Fernagut B., Harmignie O., Henry De Frahan B., Lauwers L., Polome P., Et al., Modelling the Impact oEnglish 3 10.4018/978-1-61692-871-1.ch010https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900578373&doi=10.4018%2f978-1-61692-871-1.ch010&partnerID=40&md5=1343fc1340ab12ab194b4387d96e4395

Positive mathematical programming for agricultural and environmental policy analysis: Review and practice2016 Positive mathematical programming (PMP) has renewed the interest in mathe-matical modelling of agricultural and environmental policies. This chapter explains first the main advantages and disadvantages of the PMP approach, followed by a presentation of an individual farm-based sector model, called SEPALE. The farm-based approach allows the introduction of differences in individual farm structures in the PMP modelling framework. Furthermore, a farm-level model gives the possibility of identifying the impacts according to various farm characteristics. Simulations of possible alternatives to the implementation of the Agenda 2000 mid-term review illustrate the value of such a model. This chapter concludes with some topics for further research to resolve some of the PMP limitations. © 2016, Springer New York LLC. All rights Reserved.Agro-environmental policy analysis; Common Agricultural Policy; Positive mathematical programmingBritz W., Heckelei T., Wolff H., Symmetric positive equilibrium problem: Aframework for rationalizing economic behavior with limited information: Comment, Am. J.Agr. Econ, 85, 4, pp. 1078-1081, (2003); Buysse J., Fernagut B., Harmignie O., Henry De Frahan B., Lauwers L., Polome P., Van Huylenbroeck G., Van Meensel J., Modelling the impact of sugar reform onBelgian Agriculture, Selected Paper Presented at the International Conference on Policymodelling, (2004); Gohin A., Chantreuil F., La programmation mathématique positive dans le modèlesd’exploitationagricole:Principesetimportanceducalibrage, Cahiers d’Economie Et Sociologie Rurales, 52, pp. 59-78, (1999); Golan A., Judge G., Miller D., Maximumentropyeconometrics, (1996); Graindorge C., Henry De Frahan B., Howitt R., Analysing the effects of agenda2000 using a CES calibrated model of Belgian agriculture, Agricultural Sector Modelling and Policy Informationsystems, (2001); Heckelei T., Britz W., Positive mathematical programming with multiple datapoints: A crEnglish 25 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84955145301&partnerID=40&md5=b6ec437c289d25784366a0fccd951a52

Thünen Baseline 2015-2025: Agri-economic projections for Germany2016 This article presents the Thünen Baseline 2015-2025, a projection of medium-term developments of the agricultural sector in Germany, addressing agricultural trade, prices, production, land use, income and environmental aspects. The Baseline was established using and combining several models of the Thünen Modelling Network. In the Thünen Baseline 2015-2025, a favourable outlook for world agricultural markets, in combination with a weak Euro, contribute to the positive development of many agricultural product prices and farm incomes in Germany. The abolishment of the milk quota and rising milk prices are key factors in the projected increase of milk production to 37 million tons by 2025. However, a sensitivity analysis, based on a scenario which assumes an appreciation of the Euro, highlights the extent to which export-oriented sectors (e.g., the milk sector) depend on macro-economic developments. Germany is the only member state without voluntary coupled support payments in the Baseline. The use of coupled payAgricultural policy; Germany; Impact assessment; Modelling; Modelling NetworkArmington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeier M., Analyse der Wirkungen Unterschiedlicher Systeme von Direkten Transferzahlungen Unter Besonderer Berücksichtigung von Bodenpacht- und Quotenmärkten, (2005); Umsetzung der EU-Agrarreform in Deutschland, (2015); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, 8, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2012, (2014); Cypris Ch., Positive Mathematische Programmierung (PMP) im Agrarsektormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM: Ein Kalkulationsprogramm für Emissionen aus der Landwirtschaft, Landbauforsch Völkenrode, 52, 1, pp. 19-42, (2002); Deppermann A., Grethe H., Offermann F., Distributional effects of CAP liberalisation on western German farm incomes: An ex-ante analysis, Eur Rev Agrie Econ, 41, 4, pp. 605-626, (2014); Prospects for EU Agricultural MarEnglish 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7f

Thünen-Baseline 2013-2023: Agri-economic projections for Germany2014 This article presents selected results of the Thünen-Baseline as well as the assumptions upon which these results are based. The Thünen-Baseline is established using and combining several models of theThünen model network. It provides a reference scenario for the analysis of the impacts of alternative policies and developments. The projections are based on data and information available as of winter 2013/14. The baseline assumes a continuation of the current policy framework and the implementation of already decided policy changes. For the Thünen-Baseline 2013 to 2023, this implies the implementation of the EU-CAP reform decided in 2013 and its national implementation according to the decisions made at the German Ministers of Agriculture conference. Overall, the Thünen-Baseline 2013 to 2023 draws a picture of a competitive agricultural sector in Germany, which adapts well to the changes of the latest policy reform and seizes the opportunities for expanding production, especially in the dairy sector. On the otAgricultural policy; Germany; Impact assessment; ModellingSuidae ATKIS-Objektartenkatalog Für Das Digitate Basis-Landschaftsmodell (ATKIS - OK Basis DLM) GeolnfoDok, (2008); Armington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeler M., Analyse Der Wirkungen Unterschiedlicher Systeme Von Direkten Transferzahlungen Unter Besonderer Berücksichtigung Von Bodenpacht- Und Quotenmarkten, (2005); Cypris C., Positive Mathematische Programmierung (PMP) Im Agrarsek- Tormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM - ein Kalkulationsprogramm für Emissionen aus der Landwirt- schaft, Landbauforsch Volkenrode, 52, 1, (2002); Deppermann A., Grethe H., Offermann F., Distributional Effects of CAP Liberalisation on Western German Farm Incomes: An Ex-ante Analysis [Online]., (2013); EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013: Technical Guidance to Prepare National Emission Inventories, (2013); Enzian S., Gutsche V., GIS-gestützte Berechnung derEnglish 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5a

A Modelling Framework for Optimisation of Commodity Production by Minimising the Impact of Climate Change2011 The agricultural sector is vulnerable to the impact of climate change due to decreasing rainfall, increasing temperature, and the frequency of extreme weather events. A modelling framework was developed and applied to identify issues, problems and opportunities arising in regional agricultural systems as a consequence of climate change. This integrated framework blends together land suitability analysis, uncertainty analysis and an optimisation approach to establish optimal agricultural land-use patterns on a regional scale for current and possible future climate scenarios. The framework can also be used to identify (i) regions under threat of productivity decline, and (ii) alternative crops and their locations that can cope better with changing climate. The methods and contents of the framework are presented by means of a case study developed in the South West Region of Victoria, Australia. The results can be used to assess land suitability in support of optimised crop allocations across a local region, and Climate change; Land suitability analysis; Optimisation; Uncertainty analysisAustralia; Victoria [Australia]; agri-environmental policy; agricultural production; climate change; climate effect; climate modeling; extreme event; farming system; land use change; optimization; policy analysis; rainfall; regional climate; temperature profile; uncertainty analysis; vulnerability; weatherStatistical tables, Australian Commodities, 14, 3, pp. 541-577, (2007); Ref. 7121. 0-Agricultural Commodities: Small Area Data for 2000-1, Australia, Australian Bureau of Statistics, (2002); Abella E.A.C., van Westen C.J., Generation of a landslide risk index map for cuba using spatial multi-criteria evaluation, Landslide, 4, pp. 311-325, (2007); Arbel A., Approximate articulation of preference and priority derivation, European Journal of Operational Research, 43, pp. 317-326, (1989); Benke K.K., Hamilton A.J., Quantitative microbial risk assessment: uncertainty and measures of central tendency for skewed distributions, Stochastic Environmental Research and Risk Assessment, 22, pp. 533-539, (2008); Benke K.K., Hamilton A.J., Lowell K.E., Modelling uncertainty and risk assessment in the management of environmental resources, Australasian Journal of Environmental Management, 14, pp. 16-22, (2007); Benke K.K., Lowell K.E., Hamilton A.J., Parameter uncertainty, sensitivity analysis and prediction error in a waterEnglish 10 10.1007/s12061-010-9051-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-79960300962&doi=10.1007%2fs12061-010-9051-7&partnerID=40&md5=c5688d2c920738c0c1af2806d2b9b4d5

Ecological economic modeling and valuation of ecosystems1995 We are attempting to integrate ecological and economic modeling and analysis in order to improve our understanding of regional systems, assess potential future impacts of various land-use, development, and agricultural policy options, and to better assess the value of ecological systems. Starting with an existing spatially articulated ecosystem model of the Patuxent River drainage basin in Maryland, we are adding modules to endogenize the agricultural components of the system (especially the impacts of agricultural practices and crop choice) and the process of land-use decision making. The integrated model will allow us to evaluate the indirect effects over long time horizons of current policy options. These effects are almost always ignored in partial analyses, although they may be very significant and may reverse many long-held assumptions and policy predictions. This paper is a progress report on this modeling effort, indicating our motivations, ideas, and plans for completion. © 1995.Ecological-economic modeling; Ecosystem models; Land use; Patuxent River basin; Spatial modelingUSA, Maryland, Patuxent River; decision making; ecosystem evaluation; land-use planning; modelling approach; decision making; ecosystem; land use; model; motivation; planning; policy; prediction; river; United StatesAlig, Healy, Urban and built-up land area changes in the United States an empirical investigation of determinants, Land Economics, 63, 3, pp. 216-226, (1987); Beaton, The impact of regional land-use controls on property values: the case of the New Jersey Pinelands, Land Econ., 67, 2, pp. 172-194, (1991); Bergstrom, Stoll, Titre, Wright, Economic value of wetlands-based recreation, Ecol. Econ., 2, pp. 129-147, (1990); Bernstein, Ecology and economics complex systems in changing environments, Annual Review of Ecology and Systematics, 12, pp. 309-330, (1981); Bouzaher, Et al., CEEPES: an evolving system for agroenvironmental policy, Paper presented at: The Integrating Economic and Ecological Indicators Symposium, (1993); Bingham, Issues in ecosystem valuation: improving information for decision making, Ecol. Econ., (1994); Costanza, Farber, Maxwell, The valuation and management of wetland ecosystems, Ecol. Econ., 1, pp. 335-361, (1989); Costanza, Sklar, White, Modeling coastal landscape dynamics, BioScience, 40,English 126 10.1016/0921-8009(95)00026-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-0029532637&doi=10.1016%2f0921-8009%2895%2900026-6&partnerID=40&md5=2272f583d08ef5303f024196db14f581

Balancing the economic, social and environmental dimensions of agro-ecosystems: An integrated modeling approach2009 There is an increasing need to view agro-ecosystems and to identify remedial management practices in a holistic way. An integrated model based on the driving force-pressure-state-impact-response approach was developed as a tool to assess the effects of policies for improving decision making for the sustainability of agro-ecosystems. An economic model was linked to a process-based biophysical model by a meta-model. Then, a holistic indicator-based impact assessment system was linked to the integrated model to assess policy instruments. The integrated model was applied in the intensive irrigated wheat-maize cropping system of the North China Plain in which water and nitrogen fertilizer management are known to be critical issues for sustainable resource management. The results show there is a trade-off relationship between economic return and environmental outcome. It was shown that water pricing is a more effective policy instrument for improving the sustainability of agro-ecosystem than increasing the price ofCropping system; Integrated biophysical-economic modeling; Policy assessment; Sustainability indicator; Sustainability of agro-ecosystems; Trade-off curveAsia; China; Eurasia; Far East; North China Plain; Triticum aestivum; Zea mays; agri-environmental policy; agricultural ecosystem; economic impact; farming system; fertilizer application; modeling; policy analysis; remediation; sustainability; water economicsAhuja L.R., Quantifying agricultural management effects on soil properties and processes, Geoderma, 116, pp. 1-2, (2003); Root Zone Water Quality Model: Modelling Management Effects on Water Quality and Crop Production, (2000); Arnold J.G., Williams J.R., Nicks A.D., Sammons N.B., SWRRB: a basin scale simulation model for soil and water resources management, (1990); Belcher K.W., Boehm M.M., Fulton M.E., Agroecosystem sustainability: a system simulation model approach, Agricultural Systems, 79, pp. 225-241, (2004); Berntsen J., Petersen B.M., Jacobsen B.H., Olsen J.E., Hutchings N.J., Evaluating nitrogen taxation scenarios using the dynamic whole farm simulation model FASSET, Agricultural Systems, 76, 3, pp. 817-839, (2003); Chen D., White R.E., Li Y., Edis R., Wei Y.P., Zhang J.B., Li B.G., Zhang Y.M., Cai G.X., Conservation of water and nitrogen management in the North China Plain-using a GIS based water and nitrogen management model (WNMM) and agricultural decision support tool (ADST), Agricultural Water MEnglish 49 10.1016/j.agee.2009.01.021https://www.scopus.com/inward/record.uri?eid=2-s2.0-63049099255&doi=10.1016%2fj.agee.2009.01.021&partnerID=40&md5=e72c33993716ae5b8421b17368493d5a

Impact of farming on water resources: Assessing uncertainty with Monte Carlo simulations in a global change context2012 Most of the hydro-economic models used for assessing the environmental impact of agricultural policies are deterministic and can only reflect uncertainties through analyses of scenarios. In this article, we propose a methodology to assess uncertainty using Monte Carlo simulations. Taking three different global change scenarios, we vary economic parameters liable to influence the future of agriculture within each scenario. The simulations are based on farming models developed for two French regions (Midi-Pyrénées and Alsace), using linear programming (LP). These are used to simulate the impacts of a " business as usual" , " liberal" and " interventionist" scenario, on water abstraction for irrigation (Neste basin) and on nitrate leaching into groundwater (Alsace). The simulations all predict a drop in farm income in both regions, with a stronger effect in the liberal scenario. Water consumed in the Neste basin increases a little (+0.3 to +3.7% in the interventionist scenario). A slight decrease of agriculturalAgriculture; Global change; Linear programming; Monte Carlo; Uncertainty; WaterAlsace; France; Midi-Pyrenees; agricultural policy; environmental economics; environmental impact assessment; farming system; global change; groundwater abstraction; income distribution; leaching; linear programing; Monte Carlo analysis; nitrate; trade-environment relations; uncertainty analysis; water planning; water resourceAbildtrup J., Audsley E., Fekete-Farkas M., Giupponi C., Gylling M., Rosato P., Rounsevell M., Socio-economic scenario development for the assessment of climate change impacts on agricultural land use: a pairwise comparison approach, Environ. Sci. Policy, 9, pp. 101-115, (2006); Acs S., Hanley N., Dallimer M., Gaston K.J., Robertson P., Wilson P., Armsworth P.R., The effect of decoupling on marginal agricultural systems: implications for farm incomes, land use and upland ecology, Land Use Policy, 27, pp. 550-563, (2010); Bazzani G.M., Di Pasquale S., Gallerani V., Viaggi D., Irrigated agriculture in Italy and water regulation under the European Union water framework directive, Water Resour. Res., 40, (2004); Bartolini F., Bazzani G.M., Gallerani V., Raggi M., Viaggi D., The impact of water and agriculture policy scenarios on irrigated farming systems in Italy: an analysis based on farm level multi-attribute linear programming models, Agric. Syst., 93, pp. 90-114, (2007); Berntsen J., Petersen B.M., Jacobsen BEnglish 41 10.1016/j.agsy.2012.01.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-84856597934&doi=10.1016%2fj.agsy.2012.01.002&partnerID=40&md5=8f10e30e5417d1421cbf735513a327ea

From stakeholders narratives to modelling plausible future agricultural systems. Integrated assessment of scenarios for Camargue, Southern France2017 European farmers are facing challenges that call for important transformations on their agricultural production systems, including an increasing number of regulations aimed at reducing environmental impacts from farming practices. Climate change is also expected to affect agricultural production in most European regions, and in Southern Europe this effect is expected to negatively impact yields. In this study, we present the application of an innovative participatory approach to assess the potential of innovative agricultural systems to reconcile environmental sustainability with economic viability while contributing to local and global food security. Our approach consisted of combining (1) the participation of local stakeholders in the design of narrative scenarios, and (2) an integrated assessment of scenarios through the calculation of indicators at different scale with a bio-economic model. We tested our approach with a case study situated in the Camargue region of Southern France. Rice is currently the mBio-economic model; Climate change; Greenhouse gas emissions; Multi-criteria assessment; Participatory approachBouches du Rhone; Camargue; France; Provence-Alpes-Cote d'Azur; Southern Europe; agricultural land; agricultural production; climate change; Common Agricultural Policy; economic conditions; food security; greenhouse effect; greenhouse gas; multicriteria analysis; organic farming; participatory approach; rice; stakeholder; sustainabilityAbildtrup J., Audsley E., Fekete-Farkas M., Giupponi C., Gylling M., Rosato P., Rounsevell M., Socio-economic scenario development for the assessment of climate change impacts on agricultural land use: a pairwise comparison approach, Environ. Sci. Policy, 9, pp. 101-115, (2006); Alcamo J., Henrichs T., Toward guidelines for environmental scenario analysis, Environmental Futures. The Practice of Environmental Scenario Analysis, pp. 13-35, (2008); Alcamo J., Scenarios as Tools for International Environmental Assessment, (2001); Badgley C., Moghtader J., Quintero E., Zakem E., Chappell M.J., Aviles-Vazquez K., Samulon A., Perfecto I., Organic agriculture and the global food supply, Renew. Agric. Food Syst., 22, pp. 86-108, (2007); Bell M.J., Cloy J.M., Rees R.M., The true extent of agriculture's contribution to national greenhouse gas emissions, Environ. Sci. Policy, 39, pp. 1-12, (2014); Berg A., de Noblet-Ducoudre N., Sultan B., Lengaigne M., Guimberteau M., Projections of climate change impacts on potential CEnglish 30 10.1016/j.eja.2016.09.009https://www.scopus.com/inward/record.uri?eid=2-s2.0-85003441745&doi=10.1016%2fj.eja.2016.09.009&partnerID=40&md5=897c8d58985ce19b9750d4a8453d65fa

Integrated assessment of policy interventions for promoting sustainable irrigation in semi-arid environments: A hydro-economic modeling approach2013 Sustaining irrigated agriculture to meet food production needs while maintaining aquatic ecosystems is at the heart of many policy debates in various parts of the world, especially in arid and semi-arid areas. Researchers and practitioners are increasingly calling for integrated approaches, and policy-makers are progressively supporting the inclusion of ecological and social aspects in water management programs. This paper contributes to this policy debate by providing an integrated economic-hydrologic modeling framework that captures the socio-economic and environmental effects of various policy initiatives and climate variability. This modeling integration includes a risk-based economic optimization model and a hydrologic water management simulation model that have been specified for the Middle Guadiana basin, a vulnerable drought-prone agro-ecological area with highly regulated river systems in southwest Spain. Namely, two key water policy interventions were investigated: the implementation of minimum enviHydro-economic modeling; Policy analysis; Semi-arid regions; Sustainable irrigation; Water managementGuadiana Basin; Aquatic ecosystems; Arid regions; Cultivation; Drought; Economic analysis; Economic and social effects; Environmental regulations; Farms; Irrigation; Rivers; Social aspects; Sustainable development; Water conservation; Environmental flow; Hydro-economic modelling; Policy analysis; Policy debates; Policy intervention; Policy makers; Semi-arid region; Sustainable irrigation; Water use; Waters managements; aquatic ecosystem; assessment method; economic analysis; food production; integrated approach; irrigation; numerical model; policy making; semiarid region; sustainable development; vulnerability; water management; water use efficiency; article; desert; irrigation (agriculture); policy; process optimization; water cycle; water management; Water managementAcreman M.C., Ferguson A.J.D., Environmental flows and the European water framework Directive, Freshwater Biology, 55, pp. 32-48, (2010); Acs S., Hanley N., Dallimer M., Gaston K.J., Robertson P., Wilson P., Armsworth P.R., The effect of decoupling on marginal agricultural systems: implications for farm incomes, land use and upland ecology, Land Use Policy, 27, pp. 550-563, (2010); Guía resumida del clima en España 1971-2000, Plan Estadístico Nacional 2001-2004, (2004); Ahrends H., Mast M., Rodgers C., Kunstmann H., Coupled hydrological-economic modelling for optimised irrigated cultivation in a semi-arid catchment of West Africa, Environmental Modelling & Software, 23, pp. 385-395, (2008); Allen R.G., Pereira L.S., Raes D., Smith M., Crop evapotranspiration. guidelines for computing crop water requirements, Irrigation and Drainage Paper, (1998); Becker N., Friedler E., Integrated hydro-economic assessment of restoration of the Alexander-Zeimar River (Israel-Palestinian Authority), Regional Environmental ChanEnglish 74 10.1016/j.jenvman.2013.04.037https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879356717&doi=10.1016%2fj.jenvman.2013.04.037&partnerID=40&md5=49c3ed7e5965d269a6622dba844bc470

An actionable hydroeconomic Decision Support System for the assessment of water reallocations in irrigated agriculture. A study of minimum environmental flows in the Douro River Basin, Spain2021 Despite major recent advances in socio-hydrology and hydroeconomics research, interdisciplinary methods and models for water policy assessment remain largely concealed to the academic arena. Most river basin authorities still base decision-making on inputs from hydrologic Decision Support Systems (DSS), and have limited information on the economic costs that water policies may impose on the economy. This paper presents a time-variant hierarchical framework that connects a hydrologic module and an economic module by means of two-way feedback protocols. The hydrologic module is designed to fit the AQUATOOL DSS, the hydrologic model used by Spanish river basin authorities to inform decision-making at a basin scale; while the economic module is populated with a Positive Multi-Attribute Mathematical Programming (PMAMP) model that represents the behavior and adaptive responses of irrigators. The proposed hierarchical framework is used to assess the economic repercussions of strengthening irrigation quotas so to achDecision Support Systems; Environmental flows; Mathematical programming; Socio-hydrology; Water scarcityAgriculture; Rivers; Spain; Water; Water Supply; Duero Basin; Spain; Artificial intelligence; Climate change; Decision making; Employment; Farms; Mathematical programming; Profitability; Rivers; Water management; Water supply; Watersheds; water; % reductions; Decisions makings; Economic modules; Environmental flow; Irrigated agriculture; River basins; Socio-hydrology; Water policies; Water reallocation; Water scarcity; assessment method; condition factor; decision support system; employment; environmental factor; irrigation system; resource allocation; river basin; water availability; water relations; water resource; agriculture; river; Spain; water supply; Decision support systemsAcreman M.C., Ferguson A.J.D., Environmental flows and the European water framework directive, Freshw. Biol., 55, pp. 32-48, (2010); Adamson D., Loch A., Achieving environmental flows where buyback is constrained, Aust. J. Agric. Resour. Econ., (2017); Alcazar J., Palau A., Establishing environmental flow regimes in a Mediterranean watershed based on a regional classification, J. Hydrol, 388, pp. 41-51, (2010); Andreu J., Capilla J., Sanchis E., AQUATOOL: a computer-assisted support system for water resources research management including conjunctive use, Decision Support Systems, NATO ASI Series, pp. 333-355, (1991); Arthington A.H., Environmental Flows: Saving Rivers in the Third Millennium, (2012); Blair P., Buytaert W., Socio-hydrological modelling: a review asking “why, what and how?”, Hydrol. Earth Syst. Sci., 20, pp. 443-478, (2016); BOE, Orden ARM/2656/2008, de 10 de septiembre, por la que se aprueba la instrucción de planificación hidrológica, Resolución, (2008); Bussettini M., Linsen M., Petitguyot English 14 10.1016/j.jenvman.2021.113432https://www.scopus.com/inward/record.uri?eid=2-s2.0-85111674078&doi=10.1016%2fj.jenvman.2021.113432&partnerID=40&md5=3d9ff1723750c914fa8e55e1fc91524a

Supporting policymakers in designing agricultural policy instruments: A participatory approach with a regional bioeconomic model in La Réunion (France)2021 Bioeconomic models make it possible to assess ex-ante the consequences of public interventions in the agriculture sector. Yet since policymakers rarely participate in their design or use, these models are often too complex or do not address their questions. This article describes the implementation of a nine-step participatory modelling process involving regional policymakers, and analyses the contribution of this process to the cross-brainstorming between policymakers and researchers. In the preliminary stage, researchers develop a prototype bioeconomic model which links the farm level, where trade-offs between productions are considered, with the regional level, where the balance between production and consumption per product is considered. Public actors are then mobilised to identify issues and characterise the scenarios that can be used to explore the questions selected. The scenarios are simulated with the bioeconomic model, which evolves depending on the needs, and the outputs are discussed with the pubExploratory scenarios; Farm typology; Optimization; Organic farming; Participatory modellingFrance; Mascarene Islands; Reunion; agricultural policy; modeling; optimization; organic farming; participatory approach; trade-offAcosta-Alba I., Lopez-Ridaura S., van der Werf H.M.G., Leterme P., Corson M.S., Exploring sustainable farming scenarios at a regional scale: an application to dairy farms in Brittany, J. Clean. Prod., 28, pp. 160-167, (2012); Affholder F., Tittonell P., Corbeels M., Roux S., Motisi N., Tixier P., Wery J., Ad Hoc Modeling in Agronomy: What Have We Learned in the Last 15 Years?, Agron. J., 104, pp. 735-748, (2012); Basco-Carrera L., Warren A., van Beek E., Jonoski A., Giardino A., Collaborative modelling or participatory modelling? A framework for water resources management, Environ. Model. Softw., 91, pp. 95-110, (2017); Carpentier A., Gohin A., Sckokai P., Thomas A., Economic modelling of agricultural production: past advances and new challenges, Rev. Agric. Food Environ. Stud., 96, pp. 131-165, (2015); Chantre E., Guichard L., Ballot R., Jacquet F., Jeuffroy M.-H., Prigent C., Barzman M., Co-click'eau, a participatory method for land-use scenarios in water catchments, Land Use Policy, 59, pp. 260-271, (2016)English 7 10.1016/j.landusepol.2020.105128https://www.scopus.com/inward/record.uri?eid=2-s2.0-85091798996&doi=10.1016%2fj.landusepol.2020.105128&partnerID=40&md5=c13ba03c12c5bad57fb48f7f51f3fde6

Analysis of an integrated model for assessing land and water policy options2005 This paper outlines results of a sensitivity analysis on a model developed to examine water policy and land use change options in the Yass River catchment, NSW. The model has three integrated components consisting of policy, hydrological and agricultural production system models. The sensitivity analysis involved running variables in the model over a broad range of values to examine the response of model outputs. For ease of interpretation, three indicators were used to examine the model output: the number of zero flow days; the median of non-zero flows; agricultural profit. The analysis shows that the model is sensitive to changes in inputs to all component models. But the sensitivity of the model varies depending on whether the input selected has a direct or indirect effect on other system components. Sensitivity analysis of the integrated model illustrates the response of the integrated model when assessing those land and water policy options selected for analysis, and highlights the plausibility of the moCatchment scale; Integrated modelling; Sensitivity analysis; Water resourcesAgriculture; Catchments; Land use; Mathematical models; Rivers; Sensitivity analysis; Water resources; Water supply; Catchment scale; Integrated modeling; Integrated models; Water policy; Public policyLetcher R.A., Giupponi A., A. Policies and tools for sustainable water resources management in the European Union, Environ. Modell. Software, 20, 2, pp. 93-98, (2005); Banens B., Lovett S., Young B., The environmental flows decision support program, Natural Resources Management Strategy Project No. R 6066, R 6066, (1996); Young W.J., Lam D.C.L., Ressel V., Wong I.W., Development of an environmental flows decision support system, Environ. Modell. Software, 15, pp. 257-265, (2000); Brennan D., Scoccimarro M., Australian water markets, Aust. J. Agric. Resour. Econ., 43, 1, (1999); Dudley N.J., Volume sharing of reservoir water, Water Resour. Res., 24, 5, pp. 641-648, (1998); Hall N., Poulter D., Curtotti R., ABARE model of irrigation farming in the southern murray-darling basin, ABARE Research Report 94.4, (1994); McKinney D., Cai X., Rosegrant M., Ringler C., Scott C., SWIM Paper: Modelling Water Resources Management at the Basin Level: Review and Future Directions, (1999); Dinar A., Letey J., Modelling EconomiEnglish 24 10.1016/j.matcom.2005.02.030https://www.scopus.com/inward/record.uri?eid=2-s2.0-19744369938&doi=10.1016%2fj.matcom.2005.02.030&partnerID=40&md5=ef0fe6f9d1884b010b974937979f54a7

A novel modelling toolkit for unpacking the Water-Energy-Food-Environment (WEFE) nexus of agricultural development2022 Increasing food demand has led to significant agricultural expansion globally with negative impacts on resources and the environment, a perfect manifestation of the Water-Energy-Food-Environment nexus. Whilst many tools have been developed to understand the complexity of the Water-Energy-Food-Environment nexus most have failed to explicitly consider biophysical and socio-economic aspects simultaneously. A novel Water-Energy-Food-Environment modelling toolkit is developed that integrates both these components by combining different modelling approaches including irrigation simulation, economic modelling and life cycle environmental assessment. The toolkit is demonstrated using two major agro-export crops (asparagus and table grapes) in the Ica Valley, Peru, a severely water-stressed region. The toolkit was able to provide novel insights into the implications of different farming practices on resource efficiency at the field level in relation to water and energy, under contrasting future scenarios reflecting soAgriculture; Economic modelling; Ica Valley; Life cycle assessment; SustainabilityAgriculture; Coordination reactions; Decision making; Environmental impact; Expansion; Life cycle; Agricultural development; Agricultural expansion; Economic models; Environment models; Food demand; Ica valley; Life cycle assessment; Modeling approach; Socioeconomic aspects; Water energy; Sustainable developmentVorosmarty C.J., McIntyre P.B., Gessner M.O., Dudgeon D., Prusevich A., Green P., Glidden S., Bunn S.E., Sullivan C.A., Liermann C.R., Davies P.M., Global threats to human water security and river biodiversity, Nature, 467, pp. 555-561, (2010); Dalin C., Wada Y., Kastner T., Puma M.J., Groundwater depletion embedded in international food trade, Nature, 543, pp. 700-704, (2017); Wada Y., Wisser D., Bierkens M.F.P., Global modeling of withdrawal, allocation and consumptive use of surface water and groundwater resources, Earth Syst Dyn, 5, pp. 15-40, (2014); Donoso G., Blanco E., Franco G., Lira J., Water footprints and irrigated agricultural sustainability: the case of Chile, Int J Water Resour Dev, 32, 5, pp. 738-748, (2016); Ayala L.M., van Eupen M., Zhang G., Perez-Soba M., Martorano L.G., Lisboa L.S., Beltrao N.E., Impact of agricultural expansion on water footprint in the Amazon under climate change scenarios, Sci Total Environ, 569, pp. 1159-1173, (2016); Viglizzo E.F., Frank F.C., Carreno L.V., Jobbagy EEnglish 10 10.1016/j.rser.2022.112182https://www.scopus.com/inward/record.uri?eid=2-s2.0-85124267355&doi=10.1016%2fj.rser.2022.112182&partnerID=40&md5=ef4d68e36cfff2b34d3c4121ea2b817b

Bioeconomic modelling of the production and export of cocoa for price policy analysis in Papua New Guinea2003 The purpose of this paper is to describe the bioeconomic modelling procedures established to assess the worth of different price policy options in the cocoa industry in Papua New Guinea. Separate models are developed for smallholders and estates using the Stella simulation software package. The need for bioeconomic modelling is dictated by the nature of cocoa as a perennial crop that is produced by two groups of farmers using different production technologies - estates and smallholders - and sold in an uncertain export market. A detailed description is given of the structure of each model, using the smallholder cocoa industry as an example. Each model comprises eight modules for estimation: economic surplus; area of trees or palms; land suitability; input-output relations; break-even values; export volumes and values; export price formation; and domestic price formation. Details are provided on the elements in each of these modules. A set of pricing policies are selected, and their impacts on smallholders andBioeconomic modelling; Cocoa production; Stochastic dominance analysisPapua New Guinea; Stella; Theobroma cacao; agricultural policy; cocoa; modeling; price dynamics; smallholder; stochasticityIndustrial Crops in Asia, (1993); Akiyama T., Coleman J.R., A Production Function-Based Policy Simulation Model of Perennial Commodity Markets (WPS 1097), (1993); Aku A., An Analysis of the Technical Efficiency of Estate Cocoa Producers in Papua New Guinea, (1999); Allen B.J., Bourke R.M., Hide R.L., The sustainabiity of Papua New Guinea agricultural systems: The conceptual background, Global Environmental Change, 5, 4, pp. 297-312, (1995); Bellamy J.A., McAlpine J.R., Papua New Guinea Inventory of Natural Resources, Population and Land Use Handbook, 2nd Ed., (1995); Fleming E., Estimates of Planted Areas and their Development Costs, Yields, Export Prices and Volumes, Exchange Rates and Price Support in the Tree Crop Industries in Papua New Guinea (Occasional Paper 12), (1999); Fleming E., Assessment of the Impacts of Policy Options on Profitability in the Tree Crop Industries in Papua New Guinea (Occasional Paper 17), (1999); Fleming E., Milne M., An Exposition of Simulation Modelling of the Production and EEnglish 4 10.1016/S0308-521X(02)00078-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0037400820&doi=10.1016%2fS0308-521X%2802%2900078-1&partnerID=40&md5=afd6eed333da00d3465f0230cb039603

Sustainable land use and food security in developing countries: DLV's approach to policy support1998 During the past decades, major changes have taken place with regard to the available policy instruments for food security and rural development. These changes are reviewed against the background of the structural adjustment programmes carried out in the agricultural sector. The linkages between agricultural policy and farmers' supply response are discussed, emphasizing the influence of macro-policy for decision-making at the micro-level of a farm household. An integrated bio-economic modelling framework is presented that allows a better understanding of the effects of macro and sectoral policy interventions for food security and sustainable land use at the farm and (sub)regional level. Critical are as where the understanding of macro-micro linkages is still weak are identified. Major conclusions regarding a suitable analytical framework for policy analysis and support are presented.agricultural policy; developing world; food security; land use; policy analysis; sustainable agricultureAdams D.W., Graham D.H., Von Pischke J.D., Undermining Rural Development with Cheap Credit, (1984); Alfaro R., Bouma J., Fresco L.O., Jansen D.M., Kroonenberg S.B., Van Leeuwen A.C.J., Sevenhuysen R.J., Stoorvogel J.J., Watson V., Sustainable land use planning in Costa Rica: A methodological case study on farm and regional level, In the Future of the Land. Mobilising and Integrating Knowledge for Land Use Options, pp. 183-202, (1994); Antle J.M., Infrastructure and aggregate productivity: International evidence, Economic Development and Cultural Change, 31, pp. 609-619, (1983); Askari H., Cummings J., Estimating agricultural supply responses in the Nerlove model: A survey, International Economic Review, 18, pp. 257-292, (1976); Azam J.P., The diversity of adjustment in agriculture, In Africa Now, pp. 136-154, (1996); Barbier B., A method of bioeconomic modelling at the microwatershed level for the Central American hillsides, Agricultural Systems, (1998); Barrett S., Optimal soil conservation and the reform ofEnglish 12 10.1016/S0308-521X(98)00032-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-0031741934&doi=10.1016%2fS0308-521X%2898%2900032-8&partnerID=40&md5=ef4d04a55ffba470dde89ba6d5e00c1f

Agrarian policies for sustainable land use: Bio-economic modelling to assess the effectiveness of policy instruments1998 This article presents a bio-economic modelling approach for the assessment of the effectiveness of different agrarian policies to improve farm household income and soil fertility. Farm household decisions on allocation of land, labour and capital resources for crop and production technique choice are simulated, taking into account resource availability, household objectives and prevailing market conditions. The modelling framework relies on a combination of three procedures: (1) farm household modelling, (2) linear programming, and (3) partial equilibrium analysis. These procedures are applied to evaluate the impact at farm household and regional level of technology improvement and a variety of policy instruments: improvement of infrastructure, price support, land policy and credit schemes. Regional aggregation allows prices to be determined endogenously on regional markets. The approach is applied to the Cercle de Koutiala in Mall, for which selected results are given as an example. Results indicate that tecMali; agricultural policy; land use; policy analysis; sustainable agricultureAnderson J.R., Dillon J.L., Risk Analysis in Dryland Farming Systems, (1992); Anderson J.R., Dillon J.L., Hardaker J.B., Agricultural Decision Analysis, (1977); Bade J., Kruseman G., Ruben R., Roebeling P., Hengsdijk H., Farm Household Modelling in a Regional Setting: The Case of Koutiala Cercle in Mali, (1997); Barnum H.N., Squire L., Technology and relative economic efficiency, Oxford Economic Papers, 30, pp. 181-198, (1978); Barnum H.N., Squire L., A Model of An Agricultural Household: Theory and Evidence, (1979); Benjamin D., Household composition, labour markets and labour demand: Testing for separation in agricultural household models, Econometrica, 60, pp. 287-322, (1992); Berckmoes W.M.L., Jager E.J., Kone Y., l'Intensification Agricole Au Mali-Sud: Souhait Ou Réalité?, (1990); Bosma R., Bengaly M.P., Defoer T., Pour Un Système Durable de Production: Plus de Bétail: Rôle des Ruminants Au Mali-Sud, Dans Le Maintien du Taux de Matière Organique des Sols, (1993); De Janvry A., Fafchamps M., Sadoulet E., English 48 10.1016/S0308-521X(98)00041-9https://www.scopus.com/inward/record.uri?eid=2-s2.0-0031741305&doi=10.1016%2fS0308-521X%2898%2900041-9&partnerID=40&md5=beb8d1299e0a1aa5e38d8d2d2138be44

A discussion support model for a regional dairy-pasture system with an example from Réunion island2011 Réunion Island, situated in the Indian Ocean, presents a unique case study for modelling regional bio-economic parameters of the dairy industry. It is a good example of a closed system for several parameters of the model such as movement of animals, labour, consumption and available land. The existence of several agro-ecological zones from tropical to temperate, and various different types of terrain and vegetation presents another unique opportunity to study the impact of these features on the dairy industry. The present study models the dairy sector at a regional (island) level to study the impact of new or adapted agricultural policies in relation to changes in subsidy levels, price fluctuations and environmental policies (mainly nitrogen management). The model can be used to generate a number of scenarios to explore the effects of various policy measures, such as fixing the stocking rate according to EU norms, increasing or decreasing the milk subsidy, intensification (such as an increase in milk productiAlary V., Modélisation des Systèmes D'Exploitation Laitière A la Réunion, (2004); Alary V., Messad S., Tillard E., Approche fonctionnelle de la diversité des systèmes d'élevage laitiers à l'Ile de La Réunion. Utilisation de l'AFM (Analyse Factorielle Multiple) comme aide à l'interprétation de la variabilité inter et intra groupe, Rencontres Autour des Recherches sur les Ruminants, 8, pp. 251-255, (2001); Barriere Y., Dias Gonalves G., Emile J.C., Lefevre B., Higher intake of dk265 corn silage by dairy cattle, Journal of Dairy Science, 87, pp. 1439-1445, (2004); Berentsen P.B.M., Giessen G.W.J., An environmental-economic model at farm-level to analyse institutional and technical change in dairy farming, Agricultural Systems, 49, pp. 153-175, (1995); D'haese M., Speelman S., Alary V., Tillard E., D'haese L., Efficiency in milk production on Réunion Island: Dealing with land scarcity, Journal of Dairy Science, 92, pp. 3676-3683, (2009); D'haese M.F.C., Lecomte P.H., Alary V., D'haese L., Schipper R., Going MicroEnglish 3 10.1017/S0021859611000165https://www.scopus.com/inward/record.uri?eid=2-s2.0-79951585319&doi=10.1017%2fS0021859611000165&partnerID=40&md5=bcb261b5fd19cc06d6f0bf891a624c04

Designing and evaluating sustainable development pathways for semi-subsistence crop–livestock systems: lessons from Kenya2017 Achieving the Sustainable Development Goals (SDGs) in African agriculture requires a better understanding why high levels of poverty and resource degradation persist in African agriculture despite decades of policy interventions and development projects. In this article, we hypothesize that policies need to account for the key features of the semi-subsistence crop–livestock systems (CLS) in the region to become effective. The semi-subsistence CLS are characterized by a high degree of biophysical and economic heterogeneity and a complex, diversified production system involving a combination of subsistence and cash crops with livestock. We investigated the potential for interventions proposed by the Government of Kenya to meet the SDGs by 2030. The analysis uses an integrated modeling approach designed to deal with the key features of these systems. A strategy that stimulates rural development, increases farm size to a sustainable level, and reduces distortions and inefficiencies in input and output markets couAgricultural pathways; C5; Kenya; O3; Q1; Q5; Semi-subsistence crop–livestock systems; Sub-Saharan Africa; Sustainable development; Trade-off analysisKenya; Sub-Saharan Africa; agricultural development; agricultural economics; agricultural management; agricultural policy; agricultural practice; alternative agriculture; cash cropping; crop production; design method; environmental policy; livestock farming; mixed farming; rural development; subsistence agriculture; sustainable development; trade-offAntle J.M., Parsimonious multi-dimensional impact assessment, Am. J. Agr. Econ., 93, pp. 1292-1311, (2011); Antle J.M., Capalbo S.M., Econometric-process models for integrated assessment of agricultural production systems, Am. J. Agr. Econ., 83, pp. 389-401, (2001); Antle J.M., Stoorvogel J.J., Valdivia R.O., Multiple equilibria, soil conservation investments, and the resilience of agricultural Systems. Environ, Dev. Econ., 11, pp. 477-492, (2006); Antle J.M., Stoorvogel J.J., Valdivia R.O., New parsimonious simulation methods and tools to assess future food and environmental security of farm populations, Philos. T. Roy, 369, 1639, (2014); Battese G.E., A note on the estimation of Cobb-Douglas production functions when some explanatory variables have zero values, J. Agr. Econ., 48, pp. 250-252, (1997); Benjamin D., Household composition, labor markets, and labor demand: Testing for separation in agricultural household models, Econometrica, 60, pp. 287-322, (1992); Claessens L., Antle J.M., Stoorvogel J.J., VaEnglish 12 10.1111/agec.12383https://www.scopus.com/inward/record.uri?eid=2-s2.0-85033665201&doi=10.1111%2fagec.12383&partnerID=40&md5=898b97834ff118e2d2d3a967b2f24712

AN APPROACH TO LINKING AN ECOLOGICAL VEGETATION MODEL TO AN AGRICULTURAL ECONOMIC MODEL1995 Agricultural policy measures are directed increasingly towards encouraging production systems that are deemed to be favourable for ecologically valued plant communities and species. This paper presents an approach to linking an ecological model of vegetation with a regional economic model of agricultural production to provide a means of estimating the costs of achieving a given area of a desired vegetation type. This is demonstrated by an empirical study of heather and hay meadow conservation in the River Tyne catchment in northern England. The results show that policy measures need to take account both of spatial linkages within agriculture and temporal links between ecological processes and agricultural productivity. Copyright © 1995, Wiley Blackwell. All rights reservedUK, England, Tyne River; agricultural model; cost evaluation; meadow conservation; modelling approach; modular integration; vegetation modelBall D.F., Dale J., Sheail J., Heal O.W., Vegetation Change in Upland Landscapes, (1982); Bibby J.S., Douglas H.A., Thomasson A.J., Robertson J.S., Land Capability Classification for Agriculture, (1991); Chambers R.G., Applied Production Analysis, (1989); Chuvieco E., Integration of Linear Programming and GIS for Land-use Modelling, International Journal of Geographical Information Systems, 7, pp. 71-83, (1993); Colman D., Crabtree B., Froud J., O'Caroll L., (1991); Cook H.F., Moorby H., English Marshlands Reclaimed for Grazing: A Review of the Physical Environment, Journal of Environmental Management, 38, pp. 55-72, (1993); Day R.H., Recursive Programming and Production Response, (1963); Dykstra D.P., Mathematical Programming for Natural Resource Management, (1983); Engelke R., Fabrewitz S., (1991); Favis-Mortlock D.T., Evans R., Boardman J., Harris T.M., Climate Change, Winter Wheat and Soil Erosion on the English South Downs, Agricultural Systems, 37, pp. 415-434, (1991); Geweke J., Exact Inference in the English 13 10.1111/j.1477-9552.1995.tb00784.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0029544483&doi=10.1111%2fj.1477-9552.1995.tb00784.x&partnerID=40&md5=2096bda355cc584a3d5a2ff8a7cbe80b

A metamodeling approach to evaluate agricultural policy impact on soil degradation in western Canada1996 A novel approachfor integrating economic and environmental models is described in the context of evaluating soil degradation impacts of agricultural policy in western Canada. The key element of this approach is the development of metamodels, which are statistical summary functions of simulation data obtained from carefully designed experiments with physical process models. The metamodels are in turn used to predict the soil degradation impacts of farmers' land management responses to policy options. The metamodels provide flexibility to perform repeated policy scenarios without having to rerun the time-and resource-consuming physical process simulation models. The estimated wind and water erosion metamodels are very robust, with the majority possessing R-square values in the range of 0.80 to 0.97. The efficiency of the metamodels in facilitating the integration of a policy modeling system is described and applied to a scenario of increased crop residue management. Using regional aggregates of net farm income,Agricultural policies and soil degradation in western Canada: An agro-ecological economic assessment (Report 1: Conceptual Framework), Technical Report 2/93, (1993); Agricultural policies and soil degradation in western Canada: An agroecological economic assessment (Report 2: The Environmental Modeling System), Technical Report 5/93, (1993); Agricultural policies and soil degradation in western Canada: An agroecological economic assessment (Report 3: The Integration of the Environmental and Economic Components), Technical Report 1/94, (1994); Agricultural policies and soil degradation in western Canada: An agroecological economic assessment (Report 4: Modifications to CRAM and Economic Policy Evaluations), Technical Report 1/95, (1995); Bouzaher A., Lakshminarayan P.G., Cabe R., Carriquiry A., Gassman P.W., Shogren J.F., Metamodels and nonpoint pollution policy in agriculture, Water Resources Research, 29, pp. 1579-1587, (1993); Bouzaher A., Shogren J., Gassman P.W., Holtkamp D., Manale A., Use of a linked biEnglish 15 10.1111/j.1744-7976.1996.tb00151.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0030328496&doi=10.1111%2fj.1744-7976.1996.tb00151.x&partnerID=40&md5=fa99d5b57ebab1b1b37929977ec34884

Adaptation to climate change in regional Australia: A decision-making framework for modelling policy for rural production2010 A decision-making framework was developed and applied in regional Australia to identify adaptation issues arising in agricultural systems and rural production as a consequence of climate change. Australian agriculture is very susceptible to the adverse impacts of climate change, with major shifts in temperature and rainfall projected. An advantage of the framework is that it provides a suite of tools to aid in the formulation of strategies for sustainable regional development and adaptation. The decision-making framework uses a participatory approach that integrates land suitability analysis with uncertainty analysis and spatial optimisation to determine optimal agricultural land use (at a regional scale) for current and possible future climatic conditions. It thus provides a robust analytic approach to (i) recognise regions under threat of productivity declines, (ii) identify alternative cropping systems better adapted to likely future climatic conditions and (iii) investigate policy actions to improve the sAustralia; Victoria [Australia]; adaptation; agricultural land; agricultural policy; agricultural production; climate change; climate conditions; climate effect; cropping practice; decision making; farming system; land use; modeling; rainfall; rural area; rural policy; sustainable development; temperature effectStatistical tables, Australian Commodities, 14, 3, pp. 541-577, (2007); Tackling wicked problems - a public policy perspective, (2007); Bankes S., Exploratory modelling for policy analysis, Operations Research, 41, pp. 435-449, (1993); Beer T., Ecological risk assessment and quantitative consequence analysis, Human and Ecological Risk Assessment, 14, pp. 51-65, (2006); Benke K.K., Hamilton A.J., Quantitative microbial risk assessment: uncertainty and measures of central tendency for skewed distributions, Stochastic Environmental Research and Risk Assessment, 22, pp. 533-539, (2008); Benke K.K., Hamilton A.J., Lowell K.E., Uncertainty analysis and risk assessment in the management of environmental resources, Australasian Journal of Environmental Management, 14, pp. 16-22, (2007); Benke K.K., Lowell K.E., Hamilton A.J., Parameter uncertainty, sensitivity analysis and prediction error in a water-balance hydrological model, Mathematical and Computer Modelling, 47, pp. 1134-1149, (2008); Burgman M., Risk and decisEnglish 18 10.1111/j.1749-8198.2009.00307.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-77957149636&doi=10.1111%2fj.1749-8198.2009.00307.x&partnerID=40&md5=4c160b422754bb6aa750fe6699732966

Review of hydro-economic models to address river basin management problems: Structure, applications and research gaps2016 Efficient use of water resources is gaining priority in global development policy debates due to the increasing demand for water from agriculture, industry, energy production and ecosystem services. This study systematically reviews the recent hydro-economic modeling (HEM) literature to characterize the relevance of HEM tools for analyzing problems of water resources planning and management. The review considers both basin-wide (simulation and optimization) and economy-wide (input-output and computable general equilibrium) models. The review is helpful for organizing (a) model features and structure, (b) common themes and scenarios found in HEM applications, (c) typical indicators for reporting results, and (d) geographic coverage. The review closes with a summary of potential new directions that would make these tools even more relevant for improved water management policy analysis. © 2015, by IWMI. All rights reserved.Water management; Water quality; Watersheds; Waterworks; Computable general equilibrium; Economic instruments; Effective management; River basin management; Spatial and temporal scale; Transboundary water resources; Water resources systems; Water-related problems; EconomicsAhrends H., Mast M., Rodgers C., Kunstmann H., Coupled hydrological-economic modelling for optimised irrigated cultivation in a semi-arid catchment of West Africa, Environmental Modelling and Software, 23, 4, pp. 385-395, (2008); Akter S., Grafton R.Q., Merritt W.S., Integrated hydro-ecological and economic modeling of environmental flows: Macquarie Marshes, Australia, Agricultural Water Management, 145, pp. 98-109, (2014); Allan J.A., ‘Virtual water’: A long term solution for water short Middle Eastern economies?, Paper Presented at the 1997 British Association Festival of Science, (1997); Allen R., Pereira L., Raes D., Smith M., Crop Evapotranspiration-Guidelines for Computing Crop Water Requirements, (1998); Antonelli M., Roson R., Sartori M., Systemic input-output computation of green and blue virtual water ‘flows’ with an illustration for the Mediterranean region, Water Resources Management, 26, 14, pp. 4133-4146, (2012); Barbier E.B., Upstream dams and downstream water allocation: The case of the HadejiEnglish 8 10.5337/2015.218https://www.scopus.com/inward/record.uri?eid=2-s2.0-84979257066&doi=10.5337%2f2015.218&partnerID=40&md5=fd1f53d6c93bd4d6977063fad5790883

Sustainable land-water-food nexus management: Integrated modelling approach2023 Land, water, and food resources are essential for human survival, economic development, and social stability. Water and land are the basic resources in irrigated agricultural systems. Sustainable agricultural development entails effective management of the land-water-food nexus. The complex relationship in land-water-food nexus, with large uncertainties encompassed therein. Approaches that interconnect Land-Water-Food have grown significantly in scope and intricacy. In evaluating solutions to accomplish Sustainable Development Goals (SDGs) under the contexts of rising demands, resource paucity, and climate change, nexus techniques are helpful. The nexus analysis includes the important interlinkages that could be addressed. In the water-food-land nexus system, optimization approach can increase irrigation water production and optimise the allocation of scarce resources. Model optimisation considers the uncertainties in the systems to help decision-makers devise effective strategies for allocating water and lanland-water-food nexus; optimisation; resource allocation; sustainable agriculture developmentAllan T., Virtual water: A long term solution for water short Middle Eastern economies? British Association Festival of Science, (1997); Bas E., A robust optimization approach to diet problem with overall glycemic load as objective function, Appl. Math. Model, 38, pp. 4926-4940, (2014); Brauman K.A., Siebert S., Foley J.A., Improvements in crop water productivity increase water sustainability and food security-a global analysis, Environ. Res. Lett, 8, pp. 24-30, (2013); Campana P.E., Zhang J., Yao T., Andersson S., Landelius T., Melton F., Yan J., Managing agricultural drought in Sweden using a novel spatially-explicit model from the perspective of water-food-energy nexus, J. Clean. Prod, 197, pp. 1382-1393, (2018); Chen M., Shang S., Li W., Integrated modelling approach for sustainable land-water-food nexus management, Agriculture, 10, (2020); Cheviron B., Vervoort R.W., Albasha R., Dairon R., Le Priol C., Mailhol J.C., A framework to use crop models for multi-objective constrained optimization of irrigationEnglish 1 10.54386/jam.v25i1.2052https://www.scopus.com/inward/record.uri?eid=2-s2.0-85150063448&doi=10.54386%2fjam.v25i1.2052&partnerID=40&md5=b04d921ec019fed645c7f30f45d512f7

Development of spatial planning support systems for agricultural policy formulation2009 This paper reports on development and evaluation of a spatial planning support system which is developed to support policy formulation process for agricultural development. The system is based on modeling the agricultural production systems in the arable farming sector to simulate the reaction of different farm types to various policy instruments. The system, integrates the socioeconomic and biophysical resources of farm households to assess the immediate effects and the longterm impacts of various policy instruments. The system is composed of a set of models; resource analysis model which make use of a crop simulation to establish the input-output relations, a planning model to assess the impacts of policy instrument and finally and evaluation model which assess the overall utility of each policy instrument based on the view of each stakeholders.Crop Management; Distributed Modeling; Modeling Production Systems; Optimization; Planning Support Systems; Policy FormulationCrops; Economics; Instruments; Optimization; Production engineering; Remote sensing; Crop managements; Distributed modeling; Planning support systems; Policy formulation; Production system; Computer simulationNational Document for Natural Resources and Agricultural Sector Development under the Fourth Five-year National Development Plan, (2005); Bazzani G.M., Di Pasquale S., Gallerani V., Morganti S., Raggi M., Viaggi D., The sustainability of irrigated agricultural systems under the Water Framework Directive: First results, Environmental Modelling & Software, 20, 2, pp. 165-175, (2005); Bouman B.A.M., Schipper R.A., Nieuwenhuyse A., Hengsdijk H., Jansen H.G.P., Quantifying economic and biophysical sustainability trade-offs in land use exploration at the regional level: A case study for the Northern Atlantic Zone of Costa Rica, Ecological Modelling, 114, 1, pp. 95-109, (1998); Brooke A., Kendrick D., Meeraus A., Raman R., GAMS A User's Guide, (1998); Day R.H., On aggregating linear-programming models of production, Journal of Farm Economics, 45, 4, pp. 797-813, (1963); Farhadi Bansouleh B., Development of A Spatial Planning Support System for Agricultural Policy Formulation Related to Land and Water Resources in BoEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84866136322&partnerID=40&md5=6cff1e9f3b2e8f207cb8f33e3227f5eb

Towards a modelling framework for integrated assessment in arid and semi-arid regions2009 Climate variability in combination with socio-economic processes acting on the land may induce a reduction of resource potential and hence cause land degradation. Any forecasting attempt to increase societal early warning capacity has to take the interaction between climate and socio-economics on the land into account. The DeSurvey Integrated Assessment Model (DeSurvey IAM) is a framework to develop policy support systems with the aim to support planners and policy makers that deal with regional development and desertification. Using the DeSurvey IAM, policy makers can carry out an integrated assessment of the impact of different external factors and policy options on a number of relevant indicators. The DeSurvey IAM has been developed with the objective to address a number of policy themes concerning regional development and desertification in arid and semi-arid regions: sustainable agriculture, water resource management and land degradation. By using these themes as a starting point for model integration anDesertification; Integrated Assessment (IA); Modelling framework; Policy Support System (PSS); Spatial Decision Support System (SDSS)Agricultural robots; Agriculture; Arid regions; Climatology; Computer aided software engineering; Decision making; Economics; Land use; Planning; Regional planning; Rivers; Water management; Watersheds; Arid and semi-arid regions; Integrated assessment; Integrated assessment models; Software integration; Spatial and temporal resolutions; Spatial and temporal scale; Sustainable agriculture; Waterresource management; Climate modelsHurkens J., Hahn B.M., van Delden H., Using the GEONAMICA software environment for integrated dynamic spatial modelling, Proceedings of the International Congress on Environmental Modelling and Software, (2008); Kirkby M.J., Irvine B.J., Jones R.J.A., Govers G., The PESERA coarse scale erosion model for Europe. I. - Model rationale and implementation, European Journal of Soil Science, 59, 6, pp. 1293-1306, (2008); Mulligan M., Medaction: Development, testing and application of the climate, hydrology and vegetation components of a desertification policy support system, Final Report for Work Undertaken as Part of MedAction: Policies to Combat Desertification in the Northern Mediterranean Region Supported by the EC-DGXII under Contract EVK2, (2004); Ortega E., Burriel P., Fernandez J.L., Samuel H., Actualización Del Modelo Trimestral Del Banco De España, (2007); Ortega J.F., de Juan J.A., Tarjuelo J.M., Lopez E., MOpECO: An economic optimization model for irrigation water management, Irrigation Science, 23, 2, pEnglish 9 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086231502&partnerID=40&md5=cb69a77b0ea826de12e4c43d5449a40e

An environmentally friendly DSS for agricultural production planning2012 The EU Water Decision Support System has been developed in the context of the research project entitled EU Water (http://eu-water.eu, financed by the South East Europe Transnational Cooperation Programme). The DSS is designed bearing in mind the 'ease of use' aspect and is based on the related GIS Maps created using LOS Indices developed for EU Water project. It is an important planning tool enabling regional authorities to design sustainable agricultural policies best applicable to the area. The implementation of the DSS optimizes the farm plan of the pilot area taking into account the available resources (land, labour, capital) and environmental parameters (nitrate reduction, water consumption, etc). It is further used to simulate different scenarios and policies due to changes on different social, economic and environmental parameters (e.g. different levels of chemicals or water consumption per crop). The model behind the DSS is an Optimization Multicriteria Mathematical Programming (OMMP) model based on WEnvironmental Decision Support Systems; Optimization Multicriteria Mathematical Programming; Weighted Goal ProgrammingAgriculture; Artificial intelligence; Decision support systems; Production control; Agricultural productions; Environmental decision support systems; Environmental parameter; Goal-programming; Multi-criteria; Optimisations; Optimization multicriterium mathematical programming; Production Planning; Water consumption; Weighted goal programming; Goal programmingArriaza M., Gomez-Limon A.J., How decoupling could mean dismantling of the cotton sector in spain, New Medit, 1, pp. 4-14, (2006); Amador F., Sumpsi M.J., Romero C., A non-interactive methodology to assess farmers' utility functions: An application to large farms in Andalusia, Spain, European Review of Agricultural Economics, 25, pp. 92-109, (1998); Bartolini F., Bazzani G.M., Gallerani V., Raggi M., THE IMPACT of WATER and AGRICULTURE POLICY SCENARIOS on IRRIGATED FARMING systems in Italy: An analysis based on farm level multi-attribute linear programming models, Agricultural Systems, 93, pp. 90-114, (2007); Bazzani G.M., Di Pasquale S., Gallerani V., Morganti S., Raggi M., Viaggi D., The sustainability of irrigated agricultural systems under the water Framework Directive: First results, Environmental Modelling & Software, 20, pp. 165-175, (2005); Berbel J., Gomez-Limon J.A., The impact of water-pricing policy in spain: An analysis of three irrigated areas, Agricultural Water Management, 43, pp. 219-238, (20English 1 10.3233/978-1-61499-073-4-379https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879216431&doi=10.3233%2f978-1-61499-073-4-379&partnerID=40&md5=2c90665a3a7d962ab1d994c2f97fe22c

Integrated assessment of potential impacts on water and soil related ecosystem services due to the european common agricultural policy2007 The Integrated Tools for Economic and Ecological Modelling (ITE 2M) were applied to estimate soil and water related landscape services and their changes due to several reforms of the European Common Agricultural Policy (CAP) in the Dill catchment, Germany. The catchment is characterized by low agricultural production potential. Hence, the CAP reform provides new aspects of agricultural production in this region, as landscape services other than those that produce yield are now subsidized. As part of ITE2M, the agro-economic model ProLand was used to predict agricultural and forest production systems and their economic performances. The model accounts for different natural, technical, economic and political boundary conditions and delivers spatially differentiated land use maps that are used to calculate further landscape services. The eco-hydrological model SWAT simulates the effects of the CAP on water and nutrient fluxes. The ATOMIS model predicts the fate of heavy metals in top soils and compares them to rEcosystem services; Heavy metal; Integrated modeling; Land use change; Nitrogen; Water qualityAgronomy; Economics; Ecosystems; Forestry; Heavy Metals; Land Use; Nitrogen; Risk Assessment; Runoff; Synthesis; Water Quality; Water Resources; Agronomy; Boundary value problems; Catchments; Ecology; Economics; Ecosystems; Fischer-Tropsch synthesis; Forestry; Geologic models; Heavy metals; Heavy water; Information management; Land use; Risk perception; Runoff; Soils; Water quality; Water resources; agricultural policy; boundary condition; catchment; ecological modeling; ecosystem service; heavy metal; land use change; landscape; nitrogen; soil management; water quality; Agricultural productions; Common agricultural policies; Economic models; Economic performances; Ecosystem services; Europeans; Forest productions; Germany; Hydrological models; Integrated assessments; Integrated modeling; Integrated tools; Model accounts; Nutrient fluxes; Potential impacts; Sustainable soil managements; Top soils; Hydraulic modelsBundes-Bodenschutz- und Altlastenverordnung., BGB1, 1, (1999); Breuer L., Huisman J.A., Frede H.-G., Monte Carlo assessment of uncertainty in the simulated hydrological response to land use change, Environ. Model. Assess, 11, pp. 209-218, (2006); Costanza R., d'Arge R., de Groot R., Farber S., Grasso M., Hannon B., Limburg K., Naeem S., O'Neill R.V., Paruelo J., Sutton P., van den Belt M., The value of the World's ecosystem services and natural capital, Nature, 387, pp. 253-260, (1997); Eckhardt K., Haverkamp S., Fohrer N., Frede H.-G., SWAT-G, a version of SWAT99.2 modified for application to low mountain range catchments, Phys. Chem. Earth, 27, pp. 641-644, (2002); Huisman J.A., Breuer L., Eckhardt K., Frede H.-G., Spatial consistency of automatically calibrated SWAT simulations in the Dill catchment and three of its sub-catchments, TWR1 Technical Report, 266, pp. 168-173, (2003); Pohlert T., Breuer L., Huisman J.A., Frede H.-G., Coupling biogeochemical and hydrological models to improve predictions of landEnglish 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-55849140573&partnerID=40&md5=4ea0d64af0a3ce56d5109587fee4ca0d

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Integrated assessment of agricultural policies with dynamic land use change modelling2010 With about half of its territory being farmed, agriculture is the main land use in the European Union (EU). As over 10% of the total EU manufacturing output comes from the agri-food sector, it also is an economic factor of great importance. Moreover, EU policy in this sector has far-reaching consequences ranging from the EU's status as a global trade partner to landscape preservation and development. The LUMOCAP Policy Support System is targeted towards policy makers in the European Commission (EC) and its Member States (MS) and aims to provide support in the field of sustainable agricultural and rural development. To this end it incorporates an integrated model with socio-economic and bio-physical processes, operating at different spatial scales. For supporting integrated assessment, a large number of policy levers is included as inputs for these models and outputs are transformed into policy-relevant social, economic and environmental indicators. The whole system is framed in a flexible, modular and easy toCommon Agricultural Policy; Decision Support System; Geonamica; Integrated assessment; Land use change; LUMOCAP; Model integration; Policy supportEurope; Agriculture; Artificial intelligence; Decision making; Decision support systems; Decision theory; Economics; International law; International trade; Regional planning; Rural areas; Common agricultural policy; Integrated assessment; Land-use change; Model integration; Policy support; alternative agriculture; Common Agricultural Policy; decision support system; environmental indicator; European Union; integrated approach; land use change; policy analysis; policy strategy; rural development; software; sustainable development; Land use(2006); Allen R.G., Pereira L.S., Raes D., Smith M., pp. 163-165, (2000); Barredo J., Kasanko M., McCormick N., Lavalle C., Modelling dynamic spatial processes: simulation of urban future scenarios through cellular automata, Landscape and Urban Planning, 64, pp. 145-160, (2003); Britz W., Witzke P., (2008); (2009); Ciaian P., (2007); Ciaian P., Land use changes in the EU: policy and macro impact analysis, Agricultural Economics, 53, 12, pp. 565-579, (2007); Chantreuil F., Levert F., Hanrahan K., (2005); Choi J.S., Helmberger P.G., How sensitive are crop yields to price changes and farm programs?, Journal of Agricultural and Applied Economics, 25, pp. 237-244, (1993); Conforti P., Londero P., (2001); De Wit C.T., (1958); (1999); (2000); pp. 1-25, (2005); pp. 20-29, (2006); (2006); (2007); EC Implementation of Direct Payments in the Member States, (2007); (2007); EEA Agriculture and Environment in the EU-15-The IRENA Indicator Report, (2005); EEA CORINE Land Cover 1990, 100m raster, (2007); EEA CORINE Land CoveEnglish 65 10.1016/j.ecolmodel.2010.03.023https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955674192&doi=10.1016%2fj.ecolmodel.2010.03.023&partnerID=40&md5=dea9160de7afb032d41ed6eefb05ab9f

Can agricultural sector models be a tool for policy analysis? An application for the case of Burkina Faso1998 The MATA model (a tool to evaluate the impact of policies in the agricultural sector) is presented in this paper to analyse the policies undertaken after the devaluation of Franc of the African Financial Community (FCFA) in Burkina Faso. After a summary description of the principles of the model, the situation in the country is described as incorporated in the model to analyse actual and possible effects on farms (regional level) national production and consumers' consumption. The main conclusions are as follows: the actual policy was positive both for the farmers (mainly of the west region) and urban consumers, even if the impact on the global trade balance was not as high as expected; the impact of a liberal policy will be favourable for the agricultural sector of all regions, but it will be limited if there is no urban income growth, and the impact at the consumers' level will be very negative, especially for poor households; finally, an open market for fertilizers can be positive for all regions, but its Burkina Faso; agricultural policy; currency devaluation; modeling; policy analysisAskari H., Cummings J., Agricultural Supply Response: A Survey of the Econometric Evidence, (1976); Colman D., A review of the arts of supply response analysis, Review of Marketing and Agricultural Economics, 51, pp. 201-230, (1983); Deybe D., Vers Une Agriculture Durable. Un Modèle Bio-économique, (1994); Deybe D., Flichman G., A regional agricultural model using a plant growth simulation program as activities generator. An application to a region in Argentina, Agricultural Systems, 37, pp. 369-385, (1991); Gerard F., Instabilité des Prix des Produits Agricoles et Influence de l'Incertitude Sur Les Comportements Économiques: Essai Sur Les Problèmes Associés à la Régulation de l'Offre, (1991); Gerard F., Boussard J.M., Deybe D., MATA: Prototype of Multilevel Analysis Tool, (1994); Kafando B.E., Analyse de l'Impact de la Dévaluation du Franc CFA Sur la Production Agricole et la Sécurité Alimentaire et Propositions d'Action. Systèmes de Production, (1995); Keynes J.M., The General Theory of Employment, InterestEnglish 13 10.1016/S0308-521X(98)00036-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0031741304&doi=10.1016%2fS0308-521X%2898%2900036-5&partnerID=40&md5=aab5b1bb330f7b1b0df5a2ec00850bb4

Policy relevance of three integrated assessment tools-A comparison with specific reference to agricultural policies2010 The Common Agricultural Policy (CAP), a system of market support instruments, direct income transfers, and rural development measures, has been put through an ongoing reform process in recent decades. This paper introduces three policy impact assessment tools (SIAT, SEAMLESS-IF, MEA-Scope tool) and analyses how these tools have responded to a number of challenges for integrated assessment modelling as reported in the international literature. Significant progress has been made with regard to modelling linkages whereas other challenges, particularly those related to issues of scale and uncertainty management, require further efforts. It is also analysed which CAP instruments are represented and what kinds of effects can be analysed at different scales. Market instruments and direct payments are comparatively well represented, while the ability to model rural development measures is mostly beyond the scope of these tools. Because each tool has found a different solution for coping with the common challenges of Common agricultural policy; Integrated assessment modelling; Land use; Policy impact assessmentAgriculture; Land use; Regional planning; Rural areas; Agricultural policies; Common agricultural policy; Comprehensive analysis; Different scale; Impact assessments; Integrated assessment; Land use policy; Market instruments; Policy instruments; Rural development; Uncertainty management; agricultural economics; Common Agricultural Policy; integrated approach; land use; policy analysis; policy approach; policy reform; regional policy; rural development; sustainability; InstrumentsAalders I.H., Aitkenhead M.J., Agricultural census data and land use modelling, Computers, Environment and Urban Systems, 30, pp. 799-814, (2006); Alcamo J., IMAGE 2.0: Integrated Modeling of Global Climate Change, (1994); Alcamo J., Shaw R., Hordijk L., The RAINS Model of Acidification: Science and Strategies in Europe, (1990); Andersen E., Elbersen B., Godeschalk F., Verhoog D., Farm management indicators and farm typologies as a basis for assessments in a changing policy environment, Journal of Environmental Management, 82, pp. 353-362, (2007); Backlund A.-K., Bousset J.P., Brogaard S., Macombe C., Taverne M., Van Ittersum M., Science - policy interfaces in impact assessment procedures, Environmental and agricultural modeling: integrated approaches for policy impact assessment., (2010); Ballas D., Clarke G.P., Wiemers E., Spatial microsimulation for rural policy analysis in Ireland: the implications of CAP reforms for the national spatial strategy, Journal of Rural Studies, 22, pp. 367-378, (2006); BalmannEnglish 39 10.1016/j.ecolmodel.2009.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955512819&doi=10.1016%2fj.ecolmodel.2009.08.010&partnerID=40&md5=0996a6513282a9fb3f57b2cf10754c6a

Integrated assessment of future CAP policies: land use changes, spatial patterns and targeting2009 The recent and upcoming reforms of the Common Agricultural Policies (CAPs) aim at strengthening the multifunctional role of agriculture, acknowledging the differences in economic, environmental and social potentials within European regions. This paper presents results from an integrated assessment of existing and future policies within the framework set up in the FP6 EU project MEA-Scope. Spatial explicit procedures allow for the MEA-Scope modelling tools to provide information related to regional, environmental and socio-economics settings. The impact of different policy scenarios on structural change, land abandonment and cropping pattern of typical farms has been assessed based on linked agent-based (ABM) and Linear Programming (LP) models at regional and farm scale for two study areas. For the German case study area Ostprignitz-Ruppin (OPR), the issue of policy targeting has been addressed by relating non-commodity outputs (NCOs) to soil quality and protection status. For the Italian case study area (MugeAgriPoliS; MEA-Scope; MODAM; Natura 2000; Semivariance analysis; Structural changeagricultural management; analysis of variance; article; case study; cropping system; environmental planning; environmental protection; forest fragmentation; land use; landscaping; priority journal; socioeconomics; soil quality; statistical modelCorine Land Cover 2000 Toscana, (2004); Damgaard M., Multifunctional agriculture in a regional, spatial and dynamic context: An agent-based representation of policy response, (2008); Dendoncker N., Rounsevell M., Bogaert P., Spatial analysis and modelling of land use distributions in Belgium, Computers, Environment and Urban Systems, 31, pp. 188-205, (2007); Ernoult A., Bureau F., Poudevigne I., Patterns of organisation in changing landscapes: implications for the management of biodiversity, Landscape Ecology, 18, pp. 239-251, (2003); Goovaerts P., Geostatistics for Natural Resources Evaluation, (1997); Happe K., Kellermann K., Balmann A., Agent-based analysis of agricultural policies: An illustration of the agricultural policy simulator agripolis, its adaptation and behaviour, Ecology and Society, 11, 1, (2006); Happe K., Damgaard M., Osuch A., Sattler C., Zander P., Uthes S., Schuler J., Piorr A., CAP-reform and the provision of non-commodity outputs in Brandenburg, Agrarwirtschaft, German Journal of AgricuEnglish 85 10.1016/j.envsci.2009.01.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-68949144272&doi=10.1016%2fj.envsci.2009.01.001&partnerID=40&md5=396ed9d4a6bfd57f19c428779ff6aba2

MOD$$AT: A hydro-economic modeling framework for aquifer management in irrigated agricultural regions2020 In this paper, we introduce a hydro-economic modeling framework for the management of groundwater resources that are used for irrigated agricultural production. The model, MOD$$AT, can be used to study the costs of aquifer depletion and the net benefits of specific aquifer management policies. MOD$$AT is composed of three components, namely, an economic component, a hydrologic component and an agronomic component. A main goal of this paper is to introduce the hydro-economic model and describe how it can be transferable to different contexts. With this objective in mind, we describe model components step-by-step so that the process of integration can be replicated easily. We then apply the model to study the efficacy of a pumping tax in Finney County, Kansas, USA, which overlies the High Plains Aquifer. The results show that a pumping tax results in an increase in average well capacities in the county over time relative to the status quo, which increases the average profitability of agricultural production. HoGroundwater management; High plains aquifer; Hydro-economic modeling; Irrigation; Ogallala; Policy analysisFinney County; Kansas; Ogallala Aquifer; United States; Agricultural robots; Agriculture; Aquifers; Groundwater resources; Profitability; Agricultural productions; Aquifer management; Economic components; Economic modeling; Hydrologic components; Model components; Three component; Well capacity; aquifer characterization; cost analysis; groundwater resource; hydrological regime; irrigation system; profitability; pumping; tax system; water economics; water management; Water managementAdamowicz W., Calderon-Etter L., Entem A., Fenichel E.P., Hall J.S., Lloyd-Smith P., Ogden F.L., Regina J.A., Rad M.R., Stallard R.F., Assessing ecological infrastructure investments, Proc. Natl. Acad. Sci. U.S.A., (2019); Almas L.K., Colette W.A., Wu Z., Declining ogallala aquifer and texas panhandle economy, Southern Agricultural Economics Association Annual Meeting, pp. 1-20, (2004); Antle J.M., Capalbo S.M., Econometric-process models for integrated assessment of agricultural production systems, Am. J. Agric. Econ., 83, 2, pp. 389-401, (2001); Araya A., Kisekka I., Gowda P.H., Prasad P.V.V., Grain sorghum production functions under different irrigation capacities, Agric. Water Manag., (2018); Araya A., Gowda P.H., Golden B., Foster A.J., Aguilar J., Currie R., Ciampitti I.A., Prasad P.V.V., Economic value and water productivity of major irrigated crops in the Ogallala aquifer region, Agric. Water Manag., (2019); Bailey R.T., Wible T.C., Arabi M., Records R.M., Ditty J., Assessing regional-scale spatio-temEnglish 12 10.1016/j.agwat.2020.106194https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084156451&doi=10.1016%2fj.agwat.2020.106194&partnerID=40&md5=8185fec8be596c5013dc2f7fe0f72d81

Forecasting the effects of EU policy measures on the nitrate pollution of groundwater and surface waters2010 We used the interdisciplinary model network REGFLUD to predict the actual mean nitrate concentration in percolation water at the scale of the Weser river basin (Germany) using an area differentiated (100 m × 100 m) approach. REGFLUD combines the agro-economic model RAUMIS for estimating nitrogen surpluses and the hydrological models GROWA/DENUZ for assessing the nitrate leaching from the soil. For areas showing predicted nitrate concentrations in percolation water above the European Union (EU) groundwater quality standard of 50 mg NO3-N/L, effective agri-environmental reduction measures need to be derived and implemented to improve groundwater and surface water quality by 2015. The effects of already implemented agricultural policy are quantified by a baseline scenario projecting the N-surpluses from agricultural sector to 2015. The REGFLUD model is used to estimate the effects of this scenario concerning groundwater and surface water pollution by nitrate. From the results of the model analysis the needs for Catchment management; Diffuse source pollution; Mitigation methods; River basin management; Water Framework DirectiveEnvironmental Monitoring; European Union; Forecasting; Germany; Models, Theoretical; Nitrates; Public Policy; Soil; Water Movements; Water Pollutants, Chemical; Water Pollution, Chemical; Europe; Agriculture; Catchments; Geologic models; Groundwater; Groundwater pollution; Leaching; Nitrates; Pollution; Rivers; Runoff; Solvents; Water conservation; Water management; Water quality; Watersheds; nitrate; nitric acid derivative; soil; water pollutant; Agricultural policies; Agricultural sector; Catchment management; Diffuse sources; Economic models; EU policy; European Union; Germany; Groundwater quality; Hydrological models; Model analysis; Model networks; Nitrate concentration; Nitrate leaching; Nitrate pollution; Percolation water; Prioritization; River basin management; River basins; Water Framework Directives; basin management; European Union; forecasting method; groundwater pollution; hydrological modeling; leaching; mitigation; nitrate; percolation; policy implementation; pollutant source; pollution policyBogena H., Kunkel R., Schobel T., Schrey H.P., Wendland F., Distributed modeling of groundwater recharge at the macroscale, Ecological Modelling, 187, 1, pp. 15-26, (2005); Gomann H., Kreins P., Kunkel R., Wendland F., Koppelung agrarökonomischer und hydrologischer Modelle (Coupling of agro-economical with hydrological models), Agrarwirtschaft, 52, 4, pp. 195-203, (2003); Gomann H., Kreins P., Wendland F., Zukünftige Entwicklung der N-Bilanzen und geeignete Maßnahmenkombinationen zur Reduzierung diffuser N-Einträge im Einzugsgebiet der Weser (Future development of N-balances and appropriate measures to reduce diffuse N-intakes in the river Weser basin), Stoffströme in Flussgebieten. Von der Bilanzierung zur Bewirtschaftung, pp. 267-277, (2008); Henrichsmeyer W., Cypris C, Lohe W., Meudt M., Sander R., von Sothen F., Et al., (1996); Kohne C.H., Wendland F., (1992); Kreins P., Gomann H., Herrmann S., Kunkel R., Wendland F., Integrated agricultural and hydrological modelling within an intensive livestock region,English 19 10.1016/S1001-0742(09)60191-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-77953705448&doi=10.1016%2fS1001-0742%2809%2960191-1&partnerID=40&md5=1286ff4174fa4e7682d20b9aa7abcd67

Visualising changes in agricultural landscapes2010 Although land managers and policy-makers generally have a good experience of what result can be expected from their decisions, they are often faced with difficulty when trying to communicate the visual impact of a future management option to all stakeholders (local and regional decision-makers, land managers, landscape planners, and various communities involved in outdoor activities). Three-dimensional visualisation of the landscape is often used for communicating with the stakeholders. Static, web-based landscape visualisation tools have made considerable progress in recent years, such as for example Google Earth, covering the entire planet in 3D. Such visualisations are based on aerial (satellite) imagery, at a specific date, but are not dynamic. The challenge in methods for integrated assessment of agricultural systems (such as developed in SEAMLESS) is to view future changes in land use, according to scenarios. A 3-D landscape visualisation component has been developed. It is to be launched at the end of Alkan Olsson J., Bockstaller C., Stapleton L.M., Ewert F., Knapen R., Therond O., Geniaux G., Bellon S., Pinto Correira T., Turpin N., Bezlepkina I., A goal oriented indicator framework to support impact assessment of new policies for agri-environmental systems, Environmental Science and Policy, 12, 5, pp. 562-572, (2009); Appleton K., Lovett A., GIS-based visualisation of rural landscapes: Defining 'sufficient' realism for environmental decision-making, Landscape and Urban Planning, 65, pp. 117-131, (2003); Appleton K., Lovett A., GIS-based visualisation of development proposals: Reactions from planning and related professionals, Computers, Environment and Urban Systems, 29, 3, pp. 321-339, (2005); Appleton K., Lovett A., Sunnenberg G., Dockerty T., Rural landscape visualisation from FIS databases: A comparison of approaches, options and problems, Computers, Environment and Urban Systems, 26, pp. 141-162, (2002); Auclair D., Barczi J.F., Borne F., Etienne M., Landscape visualisation software as a forest manaEnglish 6 10.1007/978-90-481-3619-3_6https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900233942&doi=10.1007%2f978-90-481-3619-3_6&partnerID=40&md5=0fbc110803ecc39eb66d77555b54b9ce



Policy relevance of three integrated assessment tools-A comparison with specific reference to agricultural policies2010 The Common Agricultural Policy (CAP), a system of market support instruments, direct income transfers, and rural development measures, has been put through an ongoing reform process in recent decades. This paper introduces three policy impact assessment tools (SIAT, SEAMLESS-IF, MEA-Scope tool) and analyses how these tools have responded to a number of challenges for integrated assessment modelling as reported in the international literature. Significant progress has been made with regard to modelling linkages whereas other challenges, particularly those related to issues of scale and uncertainty management, require further efforts. It is also analysed which CAP instruments are represented and what kinds of effects can be analysed at different scales. Market instruments and direct payments are comparatively well represented, while the ability to model rural development measures is mostly beyond the scope of these tools. Because each tool has found a different solution for coping with the common challenges of Common agricultural policy; Integrated assessment modelling; Land use; Policy impact assessmentAgriculture; Land use; Regional planning; Rural areas; Agricultural policies; Common agricultural policy; Comprehensive analysis; Different scale; Impact assessments; Integrated assessment; Land use policy; Market instruments; Policy instruments; Rural development; Uncertainty management; agricultural economics; Common Agricultural Policy; integrated approach; land use; policy analysis; policy approach; policy reform; regional policy; rural development; sustainability; InstrumentsAalders I.H., Aitkenhead M.J., Agricultural census data and land use modelling, Computers, Environment and Urban Systems, 30, pp. 799-814, (2006); Alcamo J., IMAGE 2.0: Integrated Modeling of Global Climate Change, (1994); Alcamo J., Shaw R., Hordijk L., The RAINS Model of Acidification: Science and Strategies in Europe, (1990); Andersen E., Elbersen B., Godeschalk F., Verhoog D., Farm management indicators and farm typologies as a basis for assessments in a changing policy environment, Journal of Environmental Management, 82, pp. 353-362, (2007); Backlund A.-K., Bousset J.P., Brogaard S., Macombe C., Taverne M., Van Ittersum M., Science - policy interfaces in impact assessment procedures, Environmental and agricultural modeling: integrated approaches for policy impact assessment., (2010); Ballas D., Clarke G.P., Wiemers E., Spatial microsimulation for rural policy analysis in Ireland: the implications of CAP reforms for the national spatial strategy, Journal of Rural Studies, 22, pp. 367-378, (2006); BalmannEnglish 39 10.1016/j.ecolmodel.2009.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955512819&doi=10.1016%2fj.ecolmodel.2009.08.010&partnerID=40&md5=0996a6513282a9fb3f57b2cf10754c6a

Methodology to translate policy assessment problems into scenarios: the example of the SEAMLESS integrated framework2009 Scenario-based approaches in environmental and policy assessment studies are increasingly applied within integrated assessment and modelling frameworks. The SEAMLESS project develops such an integrated framework (SEAMLESS-IF) aiming to assess, ex-ante, impacts of alternative agro-environmental policies on the sustainability of agricultural systems. A particular challenge in this context is the consistent translation of a wide range of policy questions into scenarios that a modelling framework can assess. The present work defines a methodology for scenario-development in integrated policy assessment with specific emphasis on SEAMLESS-IF. After a general overview on scenario concepts for integrated policy assessment the adopted scenario concept and its development procedure is presented. They allow building integrated scenarios capturing the range of drivers of the assessed agricultural system in a consistent way across temporal and spatial scales. Then focus is on the particular procedures to translate the polAgricultural systems; Integrated assessment and modelling; Scales; Scenarioagriculture; article; concept formation; integrated assessment and modeling; integrated framework; management; methodology; nonbiological model; policy; priority journal; rating scale; sustainable agriculture; theoryAlcamo J., Scenarios as Tools for International Assessments, European Environmental Agency, Copenhagen, Denmark, Environmental issue, (2001); Alcamo J., The SAS approach: combining qualitative and quantitative knowledge in environmental scenarios, Environmental Futures. The Practice of Environmental Scenario Analysis, pp. 123-150, (2008); Alkan Olsson J., Bockstaller C., Stapleton L.M., Ewert F., Knapen R., Therond O., Geniaux G., Bellon S., Pinto Correia T., Turpin N., Bezlepkina I., A goal oriented indicator framework to support impact assessment of new policies for agri-environmental systems, Environ. Sci. Policy, 12, 5, pp. 562-572, (2009); Belhouchette H., Wery J., Therond O., Bergez J.E., van Ittersum M., Design of scenarios for integrated impact assessment of interactions between EU policies and agro-ecological technologies using SEAMLESS-IF, Proceedings of the IX ESA Congress (Part III), pp. 11-20, (2006); Bertrand G., Michalski A., Pench L., Scenario Europe 2010: Five possible futures for Europe, (19English 51 10.1016/j.envsci.2009.01.013https://www.scopus.com/inward/record.uri?eid=2-s2.0-68349088094&doi=10.1016%2fj.envsci.2009.01.013&partnerID=40&md5=90fde984bbba74a9283aacb2c09ab2d1

A methodology for enhanced flexibility of integrated assessment in agriculture2009 Agriculture is interrelated with the socio-economic and natural environment and faces increasingly the problem of managing its multiple functions in a sustainable way. Growing emphasis is on adequate policies that can support both agriculture and sustainable development. Integrated Assessment and Modelling (IAM) can provide insight into the potential impacts of policy changes. An increasing number of Integrated Assessment (IA) models are being developed, but these are mainly monolithic and are targeted to answer specific problems. Approaches that allow flexible IA for a range of issues and functions are scarce. Recently, a methodology for policy support in agriculture has been developed that attempts to overcome some of the limitations of earlier IA models. The proposed framework (SEAMLESS-IF) integrates relationships and processes across disciplines and scales and combines quantitative analysis with qualitative judgments and experiences. It builds on the concept of systems analysis and attempts to enable fleAgriculture; Indicators; Model linking; Scaling; Scenarios; Sustainabilitynitrate; agriculture; article; conceptual framework; data base; environmental impact assessment; integrated assessment and modeling; methodology; nonbiological model; policy; priority journal; quantitative analysis; rating scale; socioeconomics; sustainable agriculture; sustainable developmentAlkan Olsson J., Bockstaller C., Stapleton L., Ewert F., Knapen R., Therond O., Geniaux G., Bellon S., Pinto Correia T., Turpin N., Bezlepkina I., A goal oriented indicator framework to support impact assessment of new policies for agri-environmental systems, Environmental Science & Policy, 12, 5, pp. 562-572, (2009); Amann M., Cofala J., Heyes C., Klimont Z., Schopp W., The RAINS model: a tool for assessing regional emission control strategies in Europe, Pollution Atmospherique, 164, SPEC. ISSUE, pp. 41-64, (1999); Argent R.M., An overview of model integration for environmental application-components, frameworks and semantics, Environmental Modelling & Software, 19, 3, pp. 219-234, (2004); Auclair D., Griffon S., Model component for visual attributes in the landscape. SEAMLESS integrated project, Project Deliverable report D3.7.5, EU 6th Framework Programme, contract, (2007); Borjeson L., Hojer M., Dreborg K.-H., Ekvall T., Finnveden G., Scenario types and techniques: towards a user's guide, Futures, 38, 7, English 93 10.1016/j.envsci.2009.02.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-68349118554&doi=10.1016%2fj.envsci.2009.02.005&partnerID=40&md5=692f1a6e1cfb1041fd694ca962819c1c

Assessing the forecasting performance of a generic bio-economic farm model calibrated with two different PMP variants2010 Using linear programming in bio-economic farm modelling often results in overspecialised model solutions. The positive mathematical programming (PMP) approach guarantees exact calibration to base year data but the forecasting capacity of the model is affected by necessary but arbitrary assumptions imposed during calibration. In this article, a new PMP variant is presented which is based on less arbitrary assumptions that, from a theoretical point of view, are closer to the actual decision making of the farmer. The PMP variant is evaluated according to the predictions of the bio-economic farm model, developed within the framework for integrated assessment of agricultural systems in Europe (SEAMLESS). The forecasting capacity of the model calibrated with the standard PMP approach and the alternative PMP variant, respectively, is tested in ex-post experiments for the arable farm types of Flevoland (the Netherlands) and Midi-Pyrenees (France). The results of the ex-post experiments, in which we try to simulate faAgricultural policy; Bio-economic models; Environmental policy; Farming systems; Mathematical programmingFlevoland; France; Midi-Pyrenees; Netherlands; agricultural economics; agricultural policy; decision making; environmental policy; farming system; forecasting method; numerical modelAcs S., Berentsen P., Huirne R., Conversion to organic arable farming in the Netherlands: A dynamic linear programming analysis, Agricultural Systems, 94, pp. 405-415, (2007); Andersen E., Elbersen B., Godeschalk F., Verhoog D., Farm management indicators and farm typologies as a basis for assessment in a changing policy environment, Journal of Environmental Management, 82, pp. 352-362, (2007); Barbier B., Bergeron G., Impact of policy intervention on land management in Honduras: Result of a bioeconomic model, Agricultural Systems, 60, pp. 1-16, (1999); Berentsen P., Giesen G., Renkema J., Economic and environmental consequences of technical and institutional change in Dutch dairy farming, Netherlands Journal of Agricultural Science, 45, pp. 361-379, (1997); Blanco M., Cortignani R., Severini S., Evaluating changes in cropping patterns due to the 2003 CAP reform. An ex-post analysis of different PMP approaches considering new activities, (2008); Borkowski N., Hecker J.-.M., Louhichi K., Blanco Fonseca M., JanEnglish 66 10.1111/j.1477-9552.2010.00241.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-77954046135&doi=10.1111%2fj.1477-9552.2010.00241.x&partnerID=40&md5=68482858f30f68d27b4456c82f4a16c1

Semantically rich interfaces for simulation interoperability2007 The size and scope of simulation models is constantly growing, in order to keep up with the requirements imposed by increasingly complex scenario analyses. Moreover, advances in the performance of simulation hardware, of communication software and development frameworks, also offer unprecedented opportunities. As a consequence, the complexity of the design, implementation and deployment of simulation models is also increasing, up to a point that it might soon become unmanageable. We present an approach aimed at taming such complexity based on the use of ontologies to structure modelling and simulation knowledge, which can be manipulated through knowledgebase manager for facilitating model/tool development, integration and simulation. We will present two case studies and demonstrations of this approach both in the context of the integrated assessment of the common agricultural policies of the EU where models pertaining different domains (environmental, social, economic) and different scales (local, regional, cAgriculture; Energy system; Integrated modelling and assessment; Ontology; Semantic; Simulation interoperabilityAgriculture; Computer simulation; Energy policy; Energy resources; Integration; Managers; Microwave circuits; Ontology; Semantics; Common agricultural policy; Communication software; Complexity based; Different domains; Different scale; Energy supply system; Energy systems; Flexible integration; Integrated assessment; Integrated designs; Integrated modelling; Integration and simulation; Knowledge base; Model components; Runtimes; Scenario analysis; Simulation interoperability; Structure modelling; InteroperabilityAthanasiadis I.N., Janssen S., Huber D., Rizzoli A.E., Van Ittersum M., Semantic modelling in farming systems research: The case of the Agricultural Management Definition Module, Information Technology in Environmental Engineering (ITEE 2007), pp. 417-432, (2007); Athanasiadis I.N., Rizzoli A.E., Donatelli M., Carlini L., Enriching environmental software model interfaces through ontology-based tools, International Journal of Applied Systemic Studies, (2007); Burer M., Li H., Favrat D., Kraines S., Wallace D., District heating in the city of Tokyo: A case study using a new integrated simulation environment, ASME International Mechanical Engineering Congress and Exposition: Symposium on Thermodynamics and the Design, Analysis, and Improvement of Energy Systems, (2001); Van Ittersum M., Ewert F., Et al., Integrated assessment of agricultural and environmental policies - Towards a computerized framework for the EU, Proceedings of 3rd Biennial Meeting of the International Environmental Modeling and Software SocietEnglish 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84865357805&partnerID=40&md5=6f8eedc4381efebe791d3996f73fd356

Policy relevance of three integrated assessment tools-A comparison with specific reference to agricultural policies2010 The Common Agricultural Policy (CAP), a system of market support instruments, direct income transfers, and rural development measures, has been put through an ongoing reform process in recent decades. This paper introduces three policy impact assessment tools (SIAT, SEAMLESS-IF, MEA-Scope tool) and analyses how these tools have responded to a number of challenges for integrated assessment modelling as reported in the international literature. Significant progress has been made with regard to modelling linkages whereas other challenges, particularly those related to issues of scale and uncertainty management, require further efforts. It is also analysed which CAP instruments are represented and what kinds of effects can be analysed at different scales. Market instruments and direct payments are comparatively well represented, while the ability to model rural development measures is mostly beyond the scope of these tools. Because each tool has found a different solution for coping with the common challenges of Common agricultural policy; Integrated assessment modelling; Land use; Policy impact assessmentAgriculture; Land use; Regional planning; Rural areas; Agricultural policies; Common agricultural policy; Comprehensive analysis; Different scale; Impact assessments; Integrated assessment; Land use policy; Market instruments; Policy instruments; Rural development; Uncertainty management; agricultural economics; Common Agricultural Policy; integrated approach; land use; policy analysis; policy approach; policy reform; regional policy; rural development; sustainability; InstrumentsAalders I.H., Aitkenhead M.J., Agricultural census data and land use modelling, Computers, Environment and Urban Systems, 30, pp. 799-814, (2006); Alcamo J., IMAGE 2.0: Integrated Modeling of Global Climate Change, (1994); Alcamo J., Shaw R., Hordijk L., The RAINS Model of Acidification: Science and Strategies in Europe, (1990); Andersen E., Elbersen B., Godeschalk F., Verhoog D., Farm management indicators and farm typologies as a basis for assessments in a changing policy environment, Journal of Environmental Management, 82, pp. 353-362, (2007); Backlund A.-K., Bousset J.P., Brogaard S., Macombe C., Taverne M., Van Ittersum M., Science - policy interfaces in impact assessment procedures, Environmental and agricultural modeling: integrated approaches for policy impact assessment., (2010); Ballas D., Clarke G.P., Wiemers E., Spatial microsimulation for rural policy analysis in Ireland: the implications of CAP reforms for the national spatial strategy, Journal of Rural Studies, 22, pp. 367-378, (2006); BalmannEnglish 39 10.1016/j.ecolmodel.2009.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955512819&doi=10.1016%2fj.ecolmodel.2009.08.010&partnerID=40&md5=0996a6513282a9fb3f57b2cf10754c6a

Lighting on the Road to Explore Future Directions for Agricultural Modelling in the EU - some Considerations on what Needs to be Done2021 In the field of agri-food, impact assessments to support policy decision-making are often based on simulations delivered by models. The increasing complexity of policies affecting the agri-food sector requires improving the capacities of current models, connecting or redesigning them to deliver forward-looking insights on policy objectives. The EU-Project ‘Support for Policy Relevant Modelling of Agriculture' (SUPREMA) has identified upcoming needs in the research and policy agenda, while exploring the feasibility of those potential modelling exercises by testing the existing tools. The assessment has pointed out necessities for model extensions and development of new tools. Besides, it has revealed the potential of model integration and collaboration to supplement the outcomes of individual models. This is supported in view of the food system approach that is becoming the fundamental framework for analysing the dynamics of the agri-food sector when considering it from a broad perspective. This paper describeAgriculture; Common Agricultural Policy; Model interaction; Modelling; Policy AssessmentBeghin JC, Maertens M., Nontariff measures and standards in trade and global value chains, Annu. Rev. Resour. Econ, 7, 1, pp. 425-450, (2015); Bremmer B., Leenstra F., Vellinga T., Nutrient Cycle Assessment Tool: A tool for dialogue and ex ante evaluation of policy interventions aiming at closing nutrient cycles in agriculture, NJAS- Wageningen Journal of Life Sciences, 92, (2020); Brooks J., Deconinck K., Giner C., Three key challenges facing agriculture and how to start solving them, (2019); Castro L.M., Hartl F., Ochoa S., Calvas B., Izquierdo L., Knoke T., Integrated bio-economic models as tools to support land-use decision making: a review of potential and limitations, Journal of Bioeconomics, 20, pp. 183-211, (2018); Carbon footprints in the supply chain: the next step for business, (2006); Carpentier A., Gohin A., Sckokai P., Economic modelling of agricultural production: past advances and new challenges, Revue d'Etudes en Agriculture et Environnement - Review of agricultural and environmental studies,English 3 10.18461/ijfsd.v12i2.91https://www.scopus.com/inward/record.uri?eid=2-s2.0-85115402750&doi=10.18461%2fijfsd.v12i2.91&partnerID=40&md5=743eb863ea226fcb55758b87764fe85e

Balancing groundwater conservation and rural livelihoods under water and climate uncertainties: An integrated hydro-economic modeling framework2011 In arid countries worldwide, social conflicts between irrigation-based human development and the conservation of aquatic ecosystems are widespread and attract many public debates. This research focuses on the analysis of water and agricultural policies aimed at conserving groundwater resources and maintaining rural livelihoods in a basin in Spain's central arid region. Intensive groundwater mining for irrigation has caused overexploitation of the basin's large aquifer, the degradation of reputed wetlands and has given rise to notable social conflicts over the years. With the aim of tackling the multifaceted socio-ecological interactions of complex water systems, the methodology used in this study consists in a novel integration into a common platform of an economic optimization model and a hydrology model WEAP (Water Evaluation And Planning system). This robust tool is used to analyze the spatial and temporal effects of different water and agricultural policies under different climate scenarios. It permits thAgricultural policies; Climate uncertainty; Economic model; Hydrology model; Integrated modeling; Water policiesSpain; agricultural policy; arid region; climate change; European Union; groundwater resource; human development index; hydrological modeling; irrigation; optimization; political conflict; sustainable development; water budget; water management; water planningAhrends H., Mast M., Rodgers C., Kunstmann H., Coupled hydrological-economic modeling for optimized irrigated cultivation in a semi-arid catchment of West Africa, Environmental Modelling & Software, 23, pp. 385-395, (2008); Albiac J., Hanemann M., Calatrava J., Uche J., Tapia J., The rise and fall of the Ebro water transfer, Natural Resources Journal, 46, pp. 727-758, (2006); Andreu J., Solera A., Paredes J., Sanchez S., Decision support systems for integrated water resources planning and management, Paper Presented in the International Workshop on Hydro-economic Modelling and Tools for the Implementation of the EU Water Framework Directive, (2006); Arriaza M., Gomez-Limon J.A., Upton M., Local water markets for irrigation in southern Spain: A multicriteria approach, The Australian Journal of Agricultural and Resource Economics, 46, pp. 21-43, (2002); Assaf H., Saadeh M., 23, 10-11, pp. 1327-1337, (2008); Baldock D., Dwyer J., Sumpsi J.M., Varela-Ortega C., Caraveli H., Einschutz S., Petersen J.E., The EnviroEnglish 93 10.1016/j.gloenvcha.2010.12.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-79956279787&doi=10.1016%2fj.gloenvcha.2010.12.001&partnerID=40&md5=e312b08090176bd3b263dd2b6c260b2e

The Seine Watershed Water-Agro-Food System: Long-Term Trajectories of C, N and P Metabolism2021 Based on the GRAFS method of biogeochemical accounting for nitrogen (N), phosphorus (P) and carbon (C) fluxes through crop, grassland, livestock and human consumption, a full description of the structure and main functioning features of the French agro-food system was obtained from 1850 to the present at the scale of 33 agricultural regions. For the period since 1970, this description was compared with the results of an agronomic reconstitution of the cropping systems of the Seine watershed based on agricultural census and detailed enquiries about farming practices at the scale of small agricultural regions (the ARSeine database), which were then used as input to an agronomical model (STICS) calculating yields, and the dynamics of N and C. STICS was then coupled with a hydrogeological model (MODCOU), so that the entire modelling chain can thus highlight the high temporal inertia of both soil organic matter pool and aquifers. GRAFS and ARSeine revealed that the agriculture of the North of France is currently cAgriculture; Aquifers; Carbon; Denitrification; Fertilisers; Greenhouse gases; Leaching; Nitrogen; Nutrients; Phosphorus; Riparian wetlands; SoilLe Noe J., Billen G., Lassaletta L., Silvestre M., Garnier J., La place du transport de denrées agricoles dans le cycle biogéochimique de l’azote en France: un aspect de la spécialisation des territoires, Cah Agric, 25, (2016); Meybeck M., de Marsily G., Fustec E., La Seine en son bassin, Fonctionnement écologique d’un système Fluvial anthropisé, (1998); Billen G., Garnier J., Mouchel J.-M., Silvestre M., The Seine system: Introduction to a multidisciplinary approach of the functioning of a regional river system, Sci Total Environ, 375, pp. 1-12, (2007); Le Noe J., Billen G., Garnier J., How the structure of agro-food systems shapes nitrogen, phosphorus, and carbon fluxes: The generalized representation of agro-food system applied at the regional scale in France, Sci Total Environ, 586, pp. 42-55, (2017); Ruelland D., Billen G., Brunstein D., Garnier J., SENEQUE: A multi-scaled GIS interface to the RIVERSTRAHLER model of the biogeochemical functioning of river systems, Sci Total Environ, 375, pp. 257-273, (20English 6 10.1007/698_2019_393https://www.scopus.com/inward/record.uri?eid=2-s2.0-85098845197&doi=10.1007%2f698_2019_393&partnerID=40&md5=53004709e6ed90ed11817853cc52565d

A system dynamics model for the environmental management of the Sepetiba Bay Watershed, Brazil2006 In the recent past, the Sepetiba Bay watershed, located in the Rio de Janeiro State, Brazil has experienced rapid industrial development and population growth, as well as an increase in water pollution and environmental degradation. To analyze the complex interrelationships among the agents affecting the Sepetibza Bay environment, a system dynamics model was developed. The model builds on extensive studies conducted for the watershed, and simulates different hypotheses of economic growth and of demographic expansion. Thus, it can be used as a decision support tool for the identification of investment priorities and policy analyses under various scenarios. In order to provide a comprehensive approach to the environmental management of the Sepetiba Bay watershed, the model had to consider only the most relevant aspects of the behavior and the key interactions among agents operating in the watershed. In this article, the model's structure is presented together with some of its main results. © 2006 Springer ScienEnvironmental management; Policy analysis; Sepetiba Bay, Brazil; System dynamicsAnimals; Brazil; Conservation of Natural Resources; Ecosystem; Environmental Pollution; Humans; Models, Theoretical; Water Pollution; Brazil; Rio de Janeiro [Brazil]; Sepetiba Bay; South America; Economic and social effects; Industrial management; Public policy; Watersheds; Weathering; oil; toxic substance; Economic growth; Environmental management; Policy analysis; System dynamics; decision support system; demographic survey; environmental management; environmental modeling; industrial development; population growth; watershed; agriculture; article; biochemical oxygen demand; Brazil; cattle farming; commercial phenomena; decision support system; effluent; environmental management; finance; industrialization; investment; land use; mangrove; policy; population dynamics; population growth; sewage treatment plant; solid waste management; suspended particulate matter; tourism; water pollution; watershed management; Environmental protectionArquitt A., Johnstone R., A scoping and consensus building model of a toxic blue-green algae bloom, System Dynamics Rev, 20, pp. 179-198, (2004); Clark B.T., Burkardt N., King M.D., Watershed management and organizational dynamics: Nationwide findings and regional variation, Environ Manage, 36, pp. 297-310, (2005); Costanza R., Ruth M., Using dynamic modeling to scope environmental problems and build consensus, Environ Manage, 22, pp. 183-195, (1998); Dangerfield B.C., Fang Y., Roberts C.A., Model-based scenarios for the epidemiology of HIV/AIDS: The consequences of highly active antiretroviral therapy, System Dynamics Rev, 17, pp. 119-150, (2001); Georgantzas N.C., Tourism dynamics: Cyprus' hotel value chain and profitability, System Dynamics Rev, 19, pp. 175-212, (2003); Hannon B., Ruth M., Dynamic Modeling, (1994); Stella Technical Documentation, (2002); Guia Das Unidades de Conservação Ambiental Do Rio de Janeiro, (1998); Krutilla K., Reuveny R., The systems dynamics of endogenous population growth in a rEnglish 67 10.1007/s00267-005-0211-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-33749531896&doi=10.1007%2fs00267-005-0211-5&partnerID=40&md5=ff0e5a9375b5f68044e8506dc670c3a3

Potential effects of direct transfer payments on farmland habitat diversity in a marginal european landscape2009 Farmland habitat diversity in marginal European landscapes changed significantly in the past decades. Further changes toward homogenization are expected, particularly in the course of European agricultural policy. Based on three alternative transfer payment schemes, we modeled spatially explicit potential effects on the farmland habitat diversity in a marginal European landscape. We defined (1) a scenario with direct transfer payments coupled to production, (2) a scenario with direct transfer payments decoupled from production, and (3) a scenario phasing out all direct transfer payments. We characterized habitat diversity with three indices: habitat richness, evenness, and rarity. The habitat pattern in 1995 served as reference for comparison. All scenarios predicted a general trend of homogenization of the farmland habitat pattern, yet to a differing extent. Transfer payments coupled to production (Scenario 1) favored the abandonment of agricultural production, particularly in low-productive areas and arableAgricultural landscape; Common Agricultural Policy; Germany; Land-use modeling; Landscape structure; ScenariosAgriculture; Biodiversity; Conservation of Natural Resources; Ecosystem; Europe; Geography; Humans; Public Policy; Farms; Land use; Ocean habitats; Reforestation; Agricultural landscape; Common Agricultural Policy; Germany; Land-use modeling; Landscape structure; Scenarios; afforestation; agricultural land; agricultural policy; agricultural production; diversity index; environmental modeling; habitat availability; habitat quality; homogeneity; landscape structure; rarity; species diversity; species evenness; species richness; afforestation; agricultural land; article; environmental protection; Europe; financial management; grassland; habitat; landscape; EcologyAudsley E., Pearn K.R., Simota C., Cojocaru G., Koutsidou E., Rounsevell M.D.A., Trnka M., Alexandrov V., What can scenario modelling tell us about future European scale agricultural land use, and what not?, Environmental Science and Policy, 9, 2, pp. 148-162, (2006); Baldock D., Beaufoy G., Brouwer F., Godeschalk F., Farming at the Margins: Abandonment or Redeployment of Agricultural Land in Europe, (1996); Barlund I., Lehtonen H., Tattari S., Assessment of environmental impacts following alternative agricultural policy scenarios, Water Science and Technology, 51, 3-4, pp. 117-125, (2005); Bennett A.F., Radford J.Q., Haslem A., Properties of land mosaics: Implications for nature conservation in agricultural environments, Biological Conservation, 133, 2, pp. 250-264, (2006); Benton T.G., Vickery J.A., Wilson J.D., Farmland biodiversity: Is habitat heterogeneity the key?, Trends in Ecology and Evolution, 18, 4, pp. 182-188, (2003); Meilensteine der Agrarpolitik-Umsetzung der europäischen Agrarreform in DeutschEnglish 19 10.1007/s00267-008-9270-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-67349202142&doi=10.1007%2fs00267-008-9270-8&partnerID=40&md5=c7fb608a80522d9b9efac4d314ecc887

Comparison of scale and scaling issues in integrated land-use models for policy support2011 Recently an increasing number of integrated land-use models have become available that support policy making. Inevitably, their model components represent processes that act on different scales and that use different levels of detail to represent those processes. Therefore, it is a challenge to integrate them properly. In this paper we analyse and compare scaling issues from four integrated models that are explicitly spatial and dynamic. All have a strong agricultural component and are developed to support policy making. From these examples we find that scaling issues in model integration typically involve trade-offs among four factors: (1) the scale at which end users or policy makers require information; (2) the scale at which processes take place and the representation of those processes in a single model; (3) the way to integrate model components representing processes occurring at different scales; and (4) the limitations posed by practical restrictions such as data limitations and computation speed. FurDecision Support System (DSS); Land-use modelling; Model integration; Policy support; Scale; Scalingaccuracy assessment; comparative study; computer simulation; data set; environmental factor; integrated approach; land use planning; numerical model; policy making; resolution; scale effect; spatiotemporal analysisBloschl G., Sivapalan M., Scale issues in hydrological modelling: a review, Hydrological Processes, 9, pp. 251-290, (1995); Brown D.G., Page S., Riolo R., Zellner M., Rand W., Path dependence and the validation of agent-based spatial models of land use, International Journal of Geographical Information Systems, 19, 2, pp. 153-174, (2005); Britz W., Mittenzwei K., Spatial down-scaling as a tool to improve multifunctionality indicators in economic models, (2008); Castilla G., Larkin K., Linke J., Hay G.J., The impact of thematic resolution on the patch-mosaic model of natural landscapes, Landscape Ecology, 24, 1, pp. 15-23, (2009); (2009); Cash D.W., Adger W., Berkes F., Garden P., Lebel L., Olsson P., Pritchard L., Young O., Scale and cross-scale dynamics: governance and information in a multilevel world, Ecology and Society, 11, 2, (2006); Clarke K.C., pp. 215-232, (2004); De Vriend H.J., Mathematical modelling and large-scale coastal behaviour, Journal of Hydraulic Research, 29, pp. 727-740, (1991); (1999); English 70 10.1016/j.agee.2011.03.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-79960362752&doi=10.1016%2fj.agee.2011.03.005&partnerID=40&md5=bdb47e48e70ffc9b5e85471202e4cce0

Agrarian transition and lowland-upland interactions in mountain areas in northern Vietnam: Application of a multi-agent simulation model2005 The agrarian transition that accompanied the decollectivisation of agriculture in the northern Vietnam uplands challenges traditional approaches to land use analysis. In the 1980s, a series of reforms progressively returned means of production to individual farmers. Over the same period the mountains in the study area lost 50% of their forest cover. This paper provides an overview of the impact of changes in government policies on farmers' practices, on land use, and on environmental dynamics. It applies a multi-agent simulation model to validate the hypotheses derived from household survey and remote sensing data about the mechanisms linking the allocation of paddyland to farm households with shifting cultivation on the hillsides, and deforestation. The model explains the diversity of the current land use systems by analysing the interactions between land tenure policies in the lower part of the toposequence and the dynamics of land use in the upper part. The findings are based on an extensive diagnostic surAgrarian transition; Differentiation; Land tenure; Multi-agent simulations; Uplands; VietnamAsia; Eastern Hemisphere; Eurasia; Southeast Asia; Viet Nam; World; agrarian change; agricultural policy; land tenure; modeling; mountain environmentAngelsen A., Shifting cultivation and "deforestation": A study from Indonesia, World Development, 23, pp. 1713-1729, (1995); Beresford M., Vietnam: Socialist agriculture in transition, Journal of Contemporary Asia, 20, pp. 466-486, (1990); Berger T., Agent-based spatial models applied to agriculture: A simulation tool for technology diffusion, resource use changes, and policy analysis, Agricultural Economics, 25, pp. 245-260, (2001); Boissau S., Castella J.C., Constructing a common representation of local institutions and land use systems through simulation-gaming and multi-agent modeling in rural areas of Northern Vietnam: The SAMBA-Week methodology, Simulations and Gaming, 34, pp. 342-347, (2003); Boissau S., Hoang L.A., Castella J.C., The SAMBA role play game in northern Vietnam. An innovative approach to participatory natural resource management, Mountain Research and Development, 24, pp. 101-105, (2004); Bousquet F., Bakam I., Proton H., Le Page C., Cormas: Common-pool resources and multi-agent systems, English 69 10.1016/j.agsy.2004.11.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-27444444056&doi=10.1016%2fj.agsy.2004.11.001&partnerID=40&md5=cfee9236f21b40e01388dcaa0c8638a1

Integrated modelling for agricultural policies and water resources planning coordination2014 Pressures due to agricultural activities play a major role in the status of water resources systems. The evaluation of the effects of agricultural policies is therefore a key problem in water resource planning and management. The work presented in this paper is an attempt to include the predictable effects of the Common Agricultural Policy (CAP) of the European Union (EU) in the process of water resources planning at the basin scale prescribed by the EU Water Framework Directive (WFD). The approach is based on the combined use of three models: (i) an economic model used to predict the likely land use scenarios at the basin scale following CAP reform; (ii) a spatially distributed hydrological model for the assessment of the related irrigation water requirements; and (iii) a decision model supporting stakeholders and decision makers in the process of water resources planning. The paper presents an application to a pilot study area in Northern Italy. The results highlight how the CAP may produce an adjustment inCommon Agricultural Policy; Integrated Water Resources Management; Irrigation demand; Land use change; Water Framework DirectiveDecision making; Economic and social effects; Economics; Environmental regulations; Irrigation; Water conservation; Water management; Water resources exploration; Common agricultural policy; Eu-water framework directives; Integrated Water Resources Management; Irrigation water requirements; Land-use change; Spatially distributed hydrological model; Water Framework Directives; Water resources planning; Land useAhrends H., Masy M., Rodgers C., Kunstmann H., Coupled hydrological-economic modelling for optimized irrigated cultivation in a semi-arid catchment of West Africa, Environmental Modelling & Software, 23, pp. 385-395, (2008); Allen R.G., Pereira L.S., Raes D., Smith M., Crop evapotranspiration, (1998); Arfini F., Donati M., Zuppiroli M., Agrisp: un modello di simulazione regionale per valutare gli effetti per l'Italia di modifiche delle politiche agricole, Franco Angeli, La riforma delle politiche agricole dell'Ue ed il negoziato Wto, Milano, pp. 81-128, (2005); Barkaoui A., Butault J.P., Cereals and oilseeds supply within the EU, under AGENDA 2000: a positive mathematical programming application, Agricultural Economics Review, 1, pp. 1-12, (2000); Barkaoui A., Butault J.P., Rousselle J.M., Mathematical programming and oilseeds supply within EU under Agenda 2000, Proceedings of Eurotools seminar, (1999); Baldoni R., Giardini L., Coltivazioni erbacee, (1982); Baroni G., Facchi A., Gandolfi C., Ortuani B., HoresEnglish 8 10.1016/j.biosystemseng.2014.06.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-84918538860&doi=10.1016%2fj.biosystemseng.2014.06.006&partnerID=40&md5=c08953832304ccd38de861c51d244e47

Nitrogen and phosphorus discharge from small agricultural catchments predicted from land use and hydroclimate2018 Excess nutrients cause eutrophication of freshwaters all over the world. Decision-support tools are needed to assess nutrient discharges from catchments. This paper used a 28-year nutrient-discharge, hydroclimate and land-use history of small rural catchments to calibrate a simple nitrogen (N) and phosphorus (P) runoff model. The N and P runoffs declined following the post-Soviet collapse of agriculture, and stabilised at low output during the 1990s and early 2000s. Introduction of the European Union Common Agricultural Policy (CAP) re-intensified the agriculture and somewhat rebounded the N and P discharges. Thus, the history of the catchment represents a broad range of land-management systems. Our objective was to explain annual nutrient runoffs from small rural catchments by five factors: hydroclimate, soil type, land-use type, fertilisation and the autumn soil-nutrient stock. Our model independently predicted the eight-year mean N and P losses from a test set of small agricultural catchments in Estonia. TEstonia; agricultural catchment; climate change; decision support system; discharge; hydrological modeling; land management; land use change; nitrogen; phosphorus; prediction; runoff; soil nutrientAlexander R.B., Boyer E.W., Smith R.A., Schwarz G.E., Moore R.B., The role of headwater streams in downstream water quality, J. Am. Water Resour. Assoc., 43, pp. 41-59, (2007); APHA-AWWA-WEF, Standard Methods for the Examination of Water and Wastewater, (2005); ARC, Eesti maaelu arengukava 2007–2013 2. telje püsihindamine, Põllumajandusliku Keskkonnatoetuse Veeseire Hindamise Raames Veekvaliteediga Seotud Uurimistööd (Taimetoiteelementide Kontsentratsioon Dreenivees) 2007–2014. a, (2016); Arheimer B., Wittgren H.B., Modelling the effects of wetlands and regional nitrogen transport, AMBIO, 23, pp. 378-386, (1994); Arheimer B., Dahne J., Donnelly C., Lindstrom G., Stromqvist J., Water and nutrient simulations using the HYPE model for Sweden vs. the Baltic Sea basin – influence of input-data quality and scale, Hydrol. Res., 43, pp. 315-329, (2011); Arnold J.G., Engel B.A., Srinivasan R., A continuous time, grid cell watershed model, Application of Advanced Information Technologies for Management of Natural ResouEnglish 12 10.1016/j.landusepol.2018.03.048https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044765126&doi=10.1016%2fj.landusepol.2018.03.048&partnerID=40&md5=2f254af2105ea2600e7f84e88473c224

Assessment through socioecological abstraction: The case of nutrient management models in Sudano-Sahelian West Africa2020 The sustainability of smallholder agriculture in the drylands of West Africa is a topic of long-lasting concern. This paper is focused on the scientific assessment of nutrient (mis)management affecting the long-term productivity of cropland. “Nutrient mining” is seen as a major mechanism for land degradation in the region. Two models will be the focus: that tied to the rangeland-to-cropland metric and the nutrient balance model. These tools of assessment follow a long history of environmental assessment and modeling that purposefully abstracts from the heterogeneity of the same farming practices that modeling efforts seek to assess. Abstraction is always part of modeling but the form of abstraction described here ignores any detailed understanding of farming practices and in so doing, demands very little information about farming practices. In this way, models serve as both the symptom and cause of continued ignorance of farming practices by most agronomists and soil scientists working in the region. The variAgronomy; Agropastoralism; Drylands; Land degradation; SustainabilityWest Africa; agricultural development; agricultural policy; assessment method; nutrient dynamics; smallholder; sustainabilityAgbenin J.O., Quantifying soil fertility changes and degradation induced by cultivation techniques in the Nigerian savanna, Adv. Geoecol., 31, pp. 435-441, (1998); Allan W., The African Husbandman, (1965); Andrieu N., Vayssieres J., Corbeels M., Blanchard M., Vall E., Tittonell P., From farm scale synergies to village scale trade-offs: cereal crop residues use in an agro-pastoral system of the Sudanian zone of Burkina Faso, Agric. Syst., 134, pp. 84-96, (2015); Aubreville A., Les forêts de la colonie du Niger, Bulletin du comité d’études historiques et scientifiques de l'AOF, 19, pp. 1-95, (1936); Baker R., Protecting the environment against the poor. The historical roots of soil erosion orthodoxy in the Third World, Ecologist, 14, pp. 53-60, (1984); Barrett C.B., Bevis L.E.M., The self-reinforcing feedback between low soil fertility and chronic poverty, Nat. Geosci., 8, pp. 907-912, (2015); Bassett T., Blanc-Pamard C., Boutrais J., Constructing locality: the terroir approach in West Africa, Africa, 77, pp. 1English 4 10.1016/j.landusepol.2018.09.034https://www.scopus.com/inward/record.uri?eid=2-s2.0-85055130958&doi=10.1016%2fj.landusepol.2018.09.034&partnerID=40&md5=1f5f028d22149a1612de53bf0bb7cfa0

Temporal variability of connectivity in agricultural landscapes: Do farming activities help?2003 In landscapes where natural habitats have been severely fragmented by intensive farming, survival of many species depends on connectivity among habitat patches. Spatio-temporal structure of agricultural landscapes depends on interactions between the physical environment and farming systems, within a socio-economic and historical background. The question is how incentives in agricultural policies may influence connectivity? May they be used to manage the land for biodiversity conservation? We used simulations based on property field maps to compare connectivity on the same landscape during seven years of crop succession for two dairy farming systems, one being representative of conventional systems of western France, the second one representative of systems undergoing intensification of production. Connectivity is a measure of landscape structure and species characteristics based on individual area requirements and dispersal distance. Models used are based on weighed distances, considering differential viscosiConnectivity; Farming system; Landscape structure; Simulations; Temporal variabilityagricultural land; connectivity; habitat fragmentation; landscape structure; temporal variationAgger P., Brandt J., Dynamics of small biotopes in Danish agricultural landscapes, Landscape Ecology, 1, pp. 227-240, (1988); Altieri M.A., The need for an agroecological approach to pest management, Environmental Management, 4, pp. 467-468, (1980); Baker W.L., A review of models of landscape change, Landscape Ecology, 2, pp. 111-135, (1989); Barr C., Petit D., Hedgerows of the World: Their Ecological Functions in Different Landscapes, (2001); Barr C.J., Gillespie M.K., Estimating hedgerow length and pattern characteristics in Great Britain using Countryside Survey data, Journal of Environmental Management, 60, 1, pp. 23-32, (2000); Baudry J., Bunce R.G.H., Burel F., Hedgerow diversity: An international perspective on their origin, function, and management, Journal of Environmental Management, 60, pp. 7-22, (2000); Baudry J., Burel F., Thenail C., Le Coeur D., A holistic landscape ecological study of the interactions between farming activities and ecological patterns in Brittany, France, Landscape and Urban PEnglish 74 10.1023/A:1024465200284https://www.scopus.com/inward/record.uri?eid=2-s2.0-0038824574&doi=10.1023%2fA%3a1024465200284&partnerID=40&md5=6253f5add6c6aaec8d4ce10c0cda3990
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Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830
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Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830
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Water balance dynamic simulation model-WBDSim for water policy options analysis case study: Murray darling Basin - Australia2009 Water is a key resource to sustain human life. Therefore, sustaining growth in the human population requires even more water to be available. Water sharing management is the major problem for water resources and irrigation management decision makers. The water Act 2007-Australia requires the newly formed Murray Darling Basin (MDB) Authority to develop an integrated plan which specifies amongst other things, long term sustainable diversion limits, water quality objectives, provision for critical human needs and environmental watering plans for all of the Basin's rivers. A major challenge is to anticipate future water demands and supplies in a drying climate to accommodate the needs of Australia's most rapidly growing area. The MDB system is very complex and interconnected, posing significant difficulties in managing irrigation economically and environmentally. In formulating the new basin plan the Murray Darling Basin Authority (MDBA) is required to ultilise the best available scientific and socio-economic knoDynamic model; Environmental flow; Integrated modelling; Irrigation demand; Land use planning; Policy analysisAgricultural robots; Agricultural runoff; Catchments; Climate models; Decision making; Economics; Irrigation; Land use; Population statistics; Productivity; River diversion; Sustainable development; Water management; Water quality; Agricultural productivity; Calibration and validations; Environmental response; Irrigation management; Murray-darling basins (MDB); Quantitative indicators; Social and environmental; System dynamics approach; Economic and social effectsAndersen J., Refsgaard J.C., Jensen K.H., Distributed hydrological modeling of the Senegal River catchment model construction and validation, Journal of Hydrology, 247, pp. 200-214, (2001); Budyko M.I., Climate and Life, (1974); Water Availability in the Murray-Darling Basin. A Report to the Australian Government from the CSIRO Murray-Darling Basin Sustainable Yields Project, (2008); Stressed Rivers Assessment Report: NSW State Summary, (1998); Elmahdi A., Malano H., Khan S., Using a system dynamics approach to model sustainability indicator for the irrigation system-Australia, Natural Resource Modeling Journal, 19, 4, (2006); Elmahdi A., Malano H., Etchells T., Khan S., System dynamics optimisation approach to irrigation demand management, MODSIM 2005 International Congress on Modeling and Simulation. Modeling and Simulation Society of Australia and New Zealand, pp. 196-202, (2005); Henriksen H., Troldborg L., Nyegaard P., Sonnenborg T., Refsgaard J., Madsen B., Methodology for construction, calibration and English 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086251808&partnerID=40&md5=2fa4ca090afc1f870f975ac07981256c

Multi-scale scenarios of spatial-temporal dynamics in the European livestock sector2011 The European livestock sector has changed rapidly in the recent past and further changes are expected in the near future due to reforms in the European Common Agricultural Policy (CAP), increasing environmental concerns and changing consumer awareness. We developed a multi-scale modeling approach for exploring spatial and temporal dynamics of livestock distribution by accounting for drivers at different spatial scales. Such approach can provide a basis for environmental impact assessments of livestock farming at broad spatial scales. Assessment of change in both quantity and location was made for six livestock types. Four contrasting scenarios were applied ranging from globalization to regionalization, as well as from low regulation levels and dominance of market forces towards a higher degree of governmental regulation.   National level livestock numbers as calculated by a macro-economic model were spatially distributed at the landscape scale according to the scenario assumptions considering biophysical, socLivestock changes; Livestock distribution; Multi-scale modeling; ScenariosEurope; Bos; Capra hircus; Ovis aries; Suidae; biophysics; environmental impact assessment; environmental legislation; environmental modeling; environmental policy; environmental protection; European Union; globalization; livestock farming; regionalization; socioeconomic status; spatiotemporal analysisAlcamo J., Leemans R., Kreileman E., Global Change Scenarios of the 21st Century, (1998); Berntsen J., Petersen B.M., Jacobsen B.H., Olesen J.E., Hutchings N.J., Evaluating nitrogen taxation scenarios using the dynamic whole farm simulation model FASSET, Agricultural Systems, 76, pp. 817-839, (2003); Boogaard H.L., Eerens H., Supit I., Diepen C.A.V., Piccard I., Kempeneers P., (2002); Bolsius E.C.A., (1993); Bouwman A.F., Hoek K., Eickhout B., Soenario I., Exploring changes in world ruminant production systems, Agricultural Systems, 84, pp. 121-153, (2005); Ciaian P., Swinnen J.F.M., Land market imperfections and agricultural policy impacts in the new EU member states: a partial equilibrium analysis, American Journal of Agricultural Economics, 88, pp. 799-815, (2006); Dalgaard T., Rygnestad H., Jensen J.D., Larsen P.E., Methods to map and simulate agricultural activity at the landscape-scale, Danish Journal of Geography, 3, pp. 29-39, (2002); De Vries W., Lesschen J.P., Oudendag D.A., Kros J., Voogd J.C., SteEnglish 23 10.1016/j.agee.2010.11.015https://www.scopus.com/inward/record.uri?eid=2-s2.0-79151479875&doi=10.1016%2fj.agee.2010.11.015&partnerID=40&md5=d70360f2288d404918cc63b2ed16ee39

Development of a system to produce maps of agricultural profit on a continental scale: An example for Australia2012 Policy makers in the agricultural sector are confronted with challenges which might drive land use change and ultimately agricultural profitability to a substantial degree. The challenges include questions around climate variability, demographic changes, use of land for bio-fuel production and ensuring an increase in food production. As profitability triggers many agri-business decisions, knowledge about the existing socio-economic landscape and the economic profile of a region as well as potential impacts on profits provides useful contextual information when agricultural policies are designed. Given the upcoming challenges and their associated uncertainties, it is important to ensure that a map of agricultural profit can be reproduced in a scenario and simulation setting which will allow exploring uncertainties around the impacts on agricultural profits as well. There is however currently no flexible system in operation which allows for a consistent update of a map of agricultural profits in Australia or elAgricultural economics; Agriculture; GIS; Land use; Profit mapAustralia; agricultural development; agricultural economics; agricultural policy; biofuel; continental interior; cost-benefit analysis; food production; GIS; land use planning; policy making; profitability; spatiotemporal analysis(2010); Bastiaanssen W.G.M., Ali S., A new crop yield forecasting model based on satellite measurements applied across the Indus Basin Pakistan, Agriculture, Ecosystems and Environment, 94, pp. 321-340, (2003); Bastian C.T., McLeod D.M., Germino M.J., Reiners W.A., Blasko B.J., Environmental amenities and agricultural land values: a hedonic pricing model using geographic information systems data, Ecological Economics, 40, pp. 337-349, (2002); Bateman I.J., Ennew C., Lovett A.A., Rayner A.J., Modelling and mapping agricultural output values using farm specific details and environmental databases, Journal of Agricultural Economics, 50, pp. 488-511, (1999); Blank S.C., Erickson K.W., Moss C.B., Profit Patterns Across American Agriculture, Journal of Agricultural and Resource Economics, 30, 2, pp. 205-230, (2005); Bryan B.A., Hajkowicz S.A., Marvanek S., Young M.D., Mapping economic returns to agriculture for informing environmental policy in the Murray-Darling Basin, Australia, Environmental Modelling and AssessEnglish 52 10.1016/j.agsy.2011.09.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-80755152952&doi=10.1016%2fj.agsy.2011.09.002&partnerID=40&md5=508e9e71b07ff508eb313023e09f0d76

Modelling the common agricultural policy impact over the eu agricultural and rural environment through a machine learning predictive framework2021 This research provides an analytical and predictive framework, based on state-of-the-art machine-learning (ML) algorithms (random forest (RF) and generalized additive models (GAM)), that can be used to assess and improve the Common Agricultural Policy (CAP) im-pact/performance over the agricultural and rural environments, easing the identification of proper instruments that can be used by EU policy makers in CAP’s financial management. The applied methodology consists of elaborating a custom-developed analytical framework based on a dataset containing 22 relevant indicators, considering four main dimensions that describe the intricacies of the EU agricultural and rural environment, in the CAP context: rural, emissions, macroeconomic, and financial. The results highlight that an increase of the agricultural research and development funding, as well as the agriculture employment rate, negatively influence the degree of rural pov-erty. The rural GDP per capita is influenced by the size of the employment rate in Agricultural policies; Agriculture; Common agricultural policy; Generalized additive model; Machine learning; Random forest; Rural developmentPetrovici D.A., Gorton M., An Evaluation of the Importance of Subsistence Food Production for Assessments of Poverty and Policy Targeting: Evidence from Romania, Food Policy, 30, pp. 205-223, (2005); Roederer-Rynning C., Roederer-Rynning C., The Common Agricultural Policy: A Case of Embedded Liberalism, Oxford Research Encyclopedia of Politics, (2019); Kiryluk-Dryjska E., Baer-Nawrocka A., Reforms of the Common Agricultural Policy of the EU: Expected Results and Their Social Acceptance, J. Policy Modeling, 41, pp. 607-622, (2019); Buckwell A.E., Harvey D.R., Thomson K.J., Parton K.A., The Costs of the Common Agricultural Policy, (2019); Overmars K.P., Helming J., van Zeijts H., Jansson T., Terluin I., A Modelling Approach for the Assessment of the Effects of Common Agricultural Policy Measures on Farmland Biodiversity in the EU27, J. Environ. Manag, 126, pp. 132-141, (2013); Lazikova J., Bandlerova A., Rumanovska L., Takac I., Lazikova Z., Crop Diversity and Common Agricultural Policy-The Case of Slovakia, SuEnglish 1 10.3390/agronomy11112105https://www.scopus.com/inward/record.uri?eid=2-s2.0-85117718728&doi=10.3390%2fagronomy11112105&partnerID=40&md5=f9b4aa65935858212cc668203521062c

A Study on Green Agricultural Production Decision-Making by Agricultural Cooperatives under Government Subsidies2024 As a result of the ongoing development and advancement of green agriculture in China, consumers have benefited in numerous ways from green agricultural products. Consumers are increasingly attempting to purchase green agricultural products. However, there are still some problems in relation to green agricultural products, such as the inability of agricultural co-operatives to meet consumers’ demands due to the low return on investment of green agricultural products. To solve the above problems, this paper constructs an evolutionary game model involving the government, agricultural co-operatives, and consumers. In addition, simulation experiments were conducted to simulate and analyze the stakeholders’ strategic decisions in different situations. The results of this study show that government subsidies are effective in promoting the production of green agricultural products by agricultural cooperatives. The yield of green agricultural products, the degree of greenness of agricultural products, and the additionbrand strategy; evolutionary game; government subsidies; green agricultural products; green production strategiesChina; agricultural cooperative; agricultural policy; agricultural production; decision making; evolutionary theory; green revolution; strategic approach; subsidy system; sustainable developmentYang S., Panjaitan B.P., Ujiie K., Wann J.W., Chen D., Comparison of food values for consumers’ preferences on imported fruits and vegetables within Japan, Taiwan, and Indonesia, Food Qual. Prefer, 87, (2021); Nagaraj S., Role of consumer health consciousness, food safety & attitude on organic food purchase in emerging market: A serial mediation model, J. Retail. Consum. Serv, 59, (2021); Koohafkan P., Altieri M.A., Gimenez E.H., Green agriculture: Foundations for biodiverse, resilient and productive agricultural systems, Int. J. Agric. Sustain, 10, pp. 61-75, (2012); Ramakrishnan B., Maddela N.R., Venkateswarlu K., Megharaj M., Organic farming: Does it contribute to contaminant-free produce and ensure food safety?, Sci. Total Environ, 769, (2021); Blekking J., Gatti N., Waldman K., Evans T., Baylis K., The benefits and limitations of agricultural input cooperatives in Zambia, World Dev, 146, (2021); Liu T., Gang W., Does agricultural cooperative membership help reduce the overuse of chemical fertilizers and English 10.3390/su16031219https://www.scopus.com/inward/record.uri?eid=2-s2.0-85184731854&doi=10.3390%2fsu16031219&partnerID=40&md5=094157f2fd4db273b85d4f0f857bbfe7

Development of a system to produce a map of agricultural profit for Australia2011 Policy makers in the agricultural sector are confronted with challenges which might drive land use change and ultimately agricultural profitability to a substantial degree. The challenges include questions around climate variability, demographic changes, use of land for bio-fuel production and ensuring an increase in food production. As profitability triggers many agri-business decisions, knowledge about the existing socio-economic landscape and the economic profile of a region as well as potential impacts on profits provides useful contextual information when agricultural policies are designed. Given the upcoming challenges and their associated uncertainties it is important to ensure that a map of agricultural profit can be re-produced in a scenario and simulation setting which will allow the exploration of uncertainties around agricultural profits as well. If agricultural production information is updated, e.g. by an agricultural census, and land use information changes by the provision of an updated land uAgriculture; GIS; NDVI; Profit; Remote SensingClimatology; Economics; Geographic information systems; Land use; Profitability; Remote sensing; Visualization; Agri-business; Agricultural policies; Agricultural productions; Agricultural sector; Australia; Climate variability; Complex data; Contextual information; Demographic changes; Different scale; Economic information; Economic profiles; Flexible system; Food production; Geographic information systems (GIS); Impact assessments; Land-use change; Land-use management; NDVI; Policy makers; Potential impacts; Production cost; Query results; Regulatory policies; Socio-economics; AgricultureLand Use of Australia, Version 4, 2005-06 Dataset, (2010); Value of Selected Agricultural Commodities Produced, Australia, Preliminary, 2005-06, (2007); Bastian C.T., McLeod D.M., Germino M.J., Reiners W.A., Blasko B.J., Environmental amenities and agricultural land values: A hedonic pricing model using geographic information systems data, Ecological Economics, 40, pp. 337-349, (2002); Bateman I.J., Ennew C., Lovett A.A., Rayner A.J., Modelling and mapping agricultural output values using farm specific details and environmental databases, Journal of Agricultural Economics, 50, pp. 488-511, (1999); Bastiaanssen W.G.M., Ali S., A new crop yield forecasting model based on satellite measurements applied across the Indus Basin Pakistan, Agriculture, Ecosystems and Environment, 94, pp. 321-340, (2003); Blank S.C., Erickson K.W., Moss C.B., Profit patterns across american agriculture, Journal of Agricultural and Resource Economics, 30, 2, pp. 205-230, (2005); Bryan B.A., Hajkowicz S.A., Marvanek S., Young M.D., MappEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84858817701&partnerID=40&md5=84a4940000f2c4d467917afc2fc93e03

The Seine Watershed Water-Agro-Food System: Long-Term Trajectories of C, N and P Metabolism2021 Based on the GRAFS method of biogeochemical accounting for nitrogen (N), phosphorus (P) and carbon (C) fluxes through crop, grassland, livestock and human consumption, a full description of the structure and main functioning features of the French agro-food system was obtained from 1850 to the present at the scale of 33 agricultural regions. For the period since 1970, this description was compared with the results of an agronomic reconstitution of the cropping systems of the Seine watershed based on agricultural census and detailed enquiries about farming practices at the scale of small agricultural regions (the ARSeine database), which were then used as input to an agronomical model (STICS) calculating yields, and the dynamics of N and C. STICS was then coupled with a hydrogeological model (MODCOU), so that the entire modelling chain can thus highlight the high temporal inertia of both soil organic matter pool and aquifers. GRAFS and ARSeine revealed that the agriculture of the North of France is currently cAgriculture; Aquifers; Carbon; Denitrification; Fertilisers; Greenhouse gases; Leaching; Nitrogen; Nutrients; Phosphorus; Riparian wetlands; SoilLe Noe J., Billen G., Lassaletta L., Silvestre M., Garnier J., La place du transport de denrées agricoles dans le cycle biogéochimique de l’azote en France: un aspect de la spécialisation des territoires, Cah Agric, 25, (2016); Meybeck M., de Marsily G., Fustec E., La Seine en son bassin, Fonctionnement écologique d’un système Fluvial anthropisé, (1998); Billen G., Garnier J., Mouchel J.-M., Silvestre M., The Seine system: Introduction to a multidisciplinary approach of the functioning of a regional river system, Sci Total Environ, 375, pp. 1-12, (2007); Le Noe J., Billen G., Garnier J., How the structure of agro-food systems shapes nitrogen, phosphorus, and carbon fluxes: The generalized representation of agro-food system applied at the regional scale in France, Sci Total Environ, 586, pp. 42-55, (2017); Ruelland D., Billen G., Brunstein D., Garnier J., SENEQUE: A multi-scaled GIS interface to the RIVERSTRAHLER model of the biogeochemical functioning of river systems, Sci Total Environ, 375, pp. 257-273, (20English 6 10.1007/698_2019_393https://www.scopus.com/inward/record.uri?eid=2-s2.0-85098845197&doi=10.1007%2f698_2019_393&partnerID=40&md5=53004709e6ed90ed11817853cc52565d

Effects of environmental policy on trade-offs in agri-chemical management1992 This paper presents a novel approach for generating information for regulatory and policy analysis, based on farmers' adoption of weed control technology. A systems approach and a simulation model, WISH, are used to generate cost and risk information on 221 weed control strategies. Empirical results are summarized into "efficient frontiers". Environmental policies simulated are various bans on agri-chemicals. Of particular interest are the predicted shifts in risk and cost and associated substitutions under policies of banning atrazine, all triazines and broadcast application technology. © 1992 Academic Press Limited.agri-chemical; efficiency; environment; management; policy; simulationUSA; agricultural chemical; atrazine; herbicide; triazine; agrichemical management; environmental policy; information generation; management tradeoff; simulation model; systems approach; technological adoption; weed control strategy; article; cost; environmental management; information; policy; risk assessmentPesticide Drinking Water Exposure/Risk Methodology, (1987); ARS, EPIC-Erosion/Productivity Impact Calculator: I. Model Documentation, EPIC-Erosion/Productivity Impact Calculator: I. Model Documentation, (1990); ARS, EPIC-Erosion/Productivity Impact Calculator: 2. User Manual, EPIC-Erosion/Productivity Impact Calculator: 2. User Manual, (1990); Auld, Menz, Tisdell, Weed Control Economics, (1987); Bouzaher, Simulation of Weed Control Management, CEEPES with ALMANAC, (1991); Bouzaher, Cabe, Holtkamp, Shogren, Integrating Agricultural and Environmental Policy, (1992); Cabe, Kuch, Shogren, Integrating Economic and Environmental Process Models: An Application of CEEPES to Atrazine, (1990); Cabe, Shogren, Bouzaher, Carriquiry, Metamodels, Response Functions, and Research Efficiency in Ecological Economics, (1991); Cox, Easter, A Regional Ban of Alachlor and Atrazine in Southeastern Minnesota: The Economic and Environmental Effects, (1990); ERS, Agricultural Resources—Inputs: Situation and Outlook, (1989); Johnson, REnglish 10 10.1016/S0301-4797(05)80102-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0026616173&doi=10.1016%2fS0301-4797%2805%2980102-1&partnerID=40&md5=cffb431672659f140f461d881bb7f750

Analysing Dutch dairy farmer behaviour towards the provision of public goods: The added value of an economic simulation experiment2013 The objective of this paper is to examine the value of experiments for assessing the impact of the proposed Common Agricultural Policy of 2013 on farm income and farming strategies. We focus specifically on the impact of an alternative direct payment system based on a flat rate and green payments. We show the added value of an economic simulation experiment to existing economic micro- and sector modeling analysis when analyzing farmer behavior. It is shown that the suitability of and rewards for the provision of green services play a significant role in their uptake by farmers and the support for them. These results are useful in implementing a revised direct payments system in the Netherlands for the future. © 2013 Elsevier Ltd.Common agricultural policy; Dairy; Direct payments; Experimental economics; Flat rate; Green paymentsNetherlands; Common Agricultural Policy; computer simulation; dairy farming; experimental study; income; public goodsAgro Centre, Spelsimulatie, een handleiding voor de gebruikers (in Dutch), (2009); Anderson L.R., Mellor J.M., Milyo J., Inequality and public good provision: an experimental analysis, The Journal of Socio-Economics, 37, pp. 1010-1028, (2008); Bartolini F., Viaggi D., The common agricultural policy and the determinants of changes in EU farm size, Land Use Policy, 31, pp. 126-135, (2013); Benjamin C., Kimhi A., Farm work, off-farm work, and hired farm labour: estimating a discrete-choice model of French farm couples' labour decisions, European Review of Agricultural Economics, 33, pp. 149-171, (2006); Berkhout P., Roza P., Landbouw-economisch bericht 2012 (in Dutch), (2012); Binmore K., Why experiment in economics?, The Economic Journal, 109, (1999); Boots M., Oude Lansink A., Peerlings J., Efficiency loss due to distortions in Dutch milk quota trade, European Review of Agricultural Economics, 24, pp. 31-46, (1997); (2012); Chan K., Mestelman S., Moir R., Muller R.A., Heterogeneity and the voluntary provision English 3 10.1016/j.landusepol.2013.04.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84877791577&doi=10.1016%2fj.landusepol.2013.04.005&partnerID=40&md5=d5c0223648c47e3e1c1457d6e2ab935d

Impact of copula choice on the modeling of crop yield basis risk2011 A number of problems in agricultural economics involve modeling joint distributions for which the assumption of multivariate normality may not be warranted. Yet, very little work has been conducted evaluating competing methods for modeling joint dependence. We develop a simulation framework to evaluate the bias and efficiency impacts of copula choice in the context of evaluating county-to-farm basis risk. The results suggest significant differences in performance across various copulas and approaches. The findings have important implications for risk analysis, insurance, and policy modeling problems in agriculture regarding the selection of method to model dependence among random variables. © 2011 International Association of Agricultural Economists.Copulas; Crop insurance rating efficiency; GRIP basis risk; Iman and Conover procedure; Kernel copula; Phoon, Quek, and Huang Procedureagricultural economics; agricultural modeling; agricultural policy; crop yield; GRIP; insurance system; multivariate analysis; performance assessment; risk assessmentAnderson J.D., Harri A., Coble K.H., Techniques for multivariate simulation from mixed marginal distributions with application to whole-farm revenue simulation, J. Agric. Res. Econ., 34, 1, pp. 53-67, (2009); Antle J.M., Do economic variables follow scale or location-scale distributions?, Am. J. Agric. Econ., 92, 1, pp. 196-204, (2010); Babcock B.A., Hennessy D.A., Input demand under yield and revenue insurance, Am. J. Agric. Econ., 78, 2, pp. 416-427, (1996); Botev Z.I., Grotowski J.F., Kroese D.P., Kernel density estimation via diffusion, Ann. Stat., 38, 5, pp. 2916-2957, (2010); Bouye E., Durrleman V., Nikeghbali A., Riboulet G., Roncalli T., (2000); Charpentier A., Fermanian J.D., Scaillet O., The estimation of copulas: Theory and practice, (2007); Cherubini U., Luciano E., Vecchiato W., Copula methods in finance, (2004); Coble K.H., Harri A., Anderson J.D., Ker A.P., Goodwin B.J., (2008); Coble K.H., Heifner R.G., Zuniga M., Implications of crop yield and revenue insurance for producer hedging, J. Agric.English 21 10.1111/j.1574-0862.2011.00555.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-81155148727&doi=10.1111%2fj.1574-0862.2011.00555.x&partnerID=40&md5=b17338c7dd1d737d05d662c0b0fdb69d

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Cost-effectiveness of bioethanol policies to reduce carbon dioxide emissions in Greece2013 Purpose: The aim of this study was to evaluate the cost-effectiveness of bioethanol as regards to its carbon dioxide emissions. The production of the raw material accounts for more than 50 % of the total cost as well as having a significant part of greenhouse gases emitted during the entire process. For this reason, special emphasis is given to a change in agricultural land usage influenced by the demand of biofuel. Therefore, we have estimated the extent of policy influence according to its bioethanol cost-effectiveness. A case study on bioethanol production in an ex-sugar factory in the region of Thessaly, Greece, illustrates the above ideas. Methods: A partial equilibrium micro-economic model of regional supply in the arable farming system of Thessaly was coupled to industrial processing sub-models of bioethanol production from beets and grains. The maximisation of total welfare determines the most suitable crop mix for farmers as well as the lowest cost configurations for industry and, eventually, the minAgricultural policy; Cost-effectiveness; Ethanol; Greenhouse gases; Mathematical programmingGossypium hirsutum; Zea mays; biofuel; carbon dioxide; agriculture; article; biofuel production; biomass energy; carbon footprint; cost control; cost effectiveness analysis; environmental economics; environmental impact assessment; environmental planning; environmental sanitation; Greece; greenhouse gas; land use; priority journalMallow sugar factory ethanol production evaluation study, Cork County Council, Cooley-Clearpower Research, 4, (2006); BioGrace Project GHG Calculations, (2010); Borjesson P., Good or bad bioethanol from a greenhouse gas perspective - What determines this?, Appl Energ, 86, pp. 589-594, (2009); Brentrup F., Kusters J., Lammel J., Kuhlmann H., Methods to estimate on-field nitrogen emissions from crop production as an input to LCA studies in the agricultural sector, Int J Life Cycle Assess, 5, pp. 349-357, (2000); Bzowska-Bakalarz M., Ostroga K., Assessment of chances for keeping sugar beet production in Lubelskie voivodeship, Agric Eng, 6, 124, pp. 5-11, (2010); Cherubini F., Jungmeier G., LCA of a biorefinery concept producing bioethanol, bioenergy, and chemicals from switchgrass, Int J Life Cycle Assess, 15, 1, pp. 53-66, (2010); Guidelines to Defra/DECC's GHG Conversion Factors for Company Reporting, (2010); Dorin B., Gitz O., Ecobilans des biocarburants: Une revue des controverses, Natures Sciences Sociétés,English 16 10.1007/s11367-012-0471-2https://www.scopus.com/inward/record.uri?eid=2-s2.0-84878513492&doi=10.1007%2fs11367-012-0471-2&partnerID=40&md5=28e992a64d0e064b299f5b47edea3507

Food and agricultural policy reform; the case of Venezuela1991 Venezuela has recently taken steps towards reducing government intervention in agriculture. Based on simulation experiments, this article finds that agricultural policy reform leads to greater dependence on imports of corn and sorghum, but production and exports of ruminant and non-ruminant meats increased because of higher output prices. Overall, producers benefit from sector-specific and macroeconomic policy liberalization. In addition, government budgetary pressures are ameliorated but consumers bear significant cost increases. The results indicate that the effects of Venezuelan agricultural reform would be further enhanced by world agricultural trade liberalization. © 1991.Venezuela; agricultural policy; agricultural policy reform; developing country; food prices; food production; policy reform; simulation model; structural adjustment; trade liberalisationEnglish 4 10.1016/0306-9192(91)90006-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-0025939857&doi=10.1016%2f0306-9192%2891%2990006-6&partnerID=40&md5=08f7db3b1203c806bd67b41baffac4bd

Applied spatial approach of modelling field size changes based on a consideration of farm and landscape interrelations2019 Field sizes in agricultural production determine landscape characteristics and thus habitats. Yet, field sizes are not adequately considered in many theoretical landscape-oriented modelling approaches explaining habitats as well as biodiversity (BD). Our objective is to transfer theoretical model thinking into a practical approach with the focus on field and farm size changes. In our novel approach we model the impact of land consolidation driven by structural change, exchange of land between neighboring farmers and the participation in agri-environmental scemes. We work with a spatial representation of farming decisions and apply our model to a regional case study characterized as an intensively used agricultural area in Germany. Results are graphically translated via a geographical information system (GIS) and indicate that structural change leads to landscape homogeneity in our study region, and diversity of farming shrinks under the Common Agricultural Policy Reform 2009. Our model gives an idea of spatiaEconomy of scale; Germany; Landscape homogeneity; Optimization model; Spatially explicit; Structural changeGermany; agricultural modeling; agricultural production; Common Agricultural Policy; crop plant; economy of scale; farm size; GIS; landscape; resource allocation; spatial analysis; spatial variation; structural changeAgrarzeitung, Flurbereinigung in Perfektion, (2013); An L., Modeling human decision in coupled human and natural systems: review of agent-based models, Ecol. Model., 229, pp. 25-36, (2012); Anderson J.R., Dillon J.L., Hardacker J.B., Agricultural Decision Analysis, (1977); Antle J., McGuckin T., Technological innovation, agricultural productivity and environmental quality, Agricultural and Environmental Resource Economics, (1993); Antrop M., Why landscapes of the past are important for future, Landsc. Urban Plan., 17, 1-2, pp. 21-34, (2005); Aurbacher J., Dabbert S., Generating crop sequences in land-use models using maximum entropy and markov chains, Agric. Syst., 104, pp. 470-489, (2011); Balmann A., Farm based modelling of regional structural change. A cellular automata approach, Eur. Rev. Agric. Econ., 24, 1, pp. 85-108, (1997); (1999); Bamiere L., Havlik P., Jacquet F., Lherm M., Millet G., Bretagnolle V., Farming system modelling for agri-environmental policy design: the case of a spatially non-aggregatEnglish 2 10.1016/j.agsy.2019.102648https://www.scopus.com/inward/record.uri?eid=2-s2.0-85066790522&doi=10.1016%2fj.agsy.2019.102648&partnerID=40&md5=18b392a8cea6033f17b75874f5874ca6

The impact of different energy policy options on feedstock price and land demand for maize silage: The case of biogas in Lombardy2016 The growing demand of maize silage for biogas production in Northern Italy has triggered an intense debate concerning land rents, maize prices and their possible negative consequences on important agri-food chains. The aim of this work is to quantify the extent to which the rapid spread of biogas raised the maize price at regional level, increasing the demand of land for energy crops. For this purpose we applied a partial-equilibrium framework simulating the agricultural sector and the biogas industry in Lombardy, under two alternative schemes of subsidization policy. Results show that policy measures implemented in 2013 - reducing the average subsidy per kWh - may contribute to enforce the complementarity of the sector with agri-food chains, decreasing the competition between energy and non-energy uses. Compared to the old scheme, maize demand for biogas would decrease, lessening the market clearing price (as well as feed opportunity cost for livestock sector) and reducing land demand for energy purposes. © Biogas; Land use; Market simulation; Mathematical programming; Policy analysisItaly; Lombardy; Zea mays; Agriculture; Chains; Commerce; Costs; Crops; Ecology; Land use; Mathematical programming; Agricultural sector; Biogas production; Feedstock prices; Market Clearing Price; Market simulation; Opportunity costs; Partial equilibrium; Policy analysis; alternative energy; biogas; biomass power; energy policy; maize; policy analysis; price dynamics; renewable resource; silage; BiogasAcutis M., Alfieri L., Giussani A., Provolo G., Di Guardo A., Colombini S., Bertoncini G., Castelnuovo M., Sali G., Moschini M., Sanna M., Perego A., Carozzi M., Chiodini M.E., Fumagalli M., ValorE: an integrated and GIS-based decision support system for livestock manure management in the Lombardy Region (northern Italy), Land Use Policy, 41, pp. 149-162, (2014); Bartolini F., Angelini L.G., Brunori G., Gava G., Impacts of the CAP 2014-2020 on the Agroenergy Sector in Tuscany, Italy, Energies, 8, 2, pp. 1058-1079, (2015); Bartolini P., Viaggi D., An analysis of policy scenario effects on the adoption of energy production on the farm: a case study in Emilia-Romagna (Italy), Energy Policy, 51, pp. 454-464, (2012); Bertoni D., Agroenergie, L'agricoltura Lombarda Conta, pp. 100-102, (2013); Britz W., Delzeit R., The impact of German biogas production on European and global agricultural markets, land use and the environment, Energy Policy, 62, pp. 1268-1275, (2013); Carles R., Decouvelaere F.X., Millet G., Revel AEnglish 46 10.1016/j.enpol.2016.06.018https://www.scopus.com/inward/record.uri?eid=2-s2.0-84974539808&doi=10.1016%2fj.enpol.2016.06.018&partnerID=40&md5=b1ff9575f8830c1dff270e1a00a3d3e8

The impacts of climate change on cropland allocation, crop production, output prices and social welfare in Israel: A structural econometric framework2023 We propose a model that simulates climate change impacts on crop production and food prices under partial equilibrium. Our model incorporates a system of Laspeyres price and quantity indices that link structurally estimated community-level produce supply functions to market level demand functions. The supply estimation accounts for corner solutions associated with disaggregate land use observations and is constrained to reproduce aggregate supply data. We use the model to assess climate change impacts in Israel, which protects local agriculture by import tariffs and quotas. The simulation results vary greatly when we allow prices to change as a response to supply changes, highlighting the importance of endogenizing prices in climate change simulations. The results imply that climate changes projected for Israel are expected to be beneficial to farmers, particularly due to the positive impact of the forecasted large temperature rise on field crop production. Fruit outputs are projected to decline, and reduce cAdaptation; Agricultural land use; Agricultural support policy; Climate change; Structural analysisIsrael; adaptive management; agricultural land; agricultural policy; climate change; climate effect; crop production; econometrics; land use; price dynamics; welfare impactAgrios G.N., Plant Pathology, (2005); Aragon F.M., Oteiza F., Rud J.P., Climate Change and Agriculture: Subsistence Farmers' Response to Extreme Heat, Am. Econ. J.: Econ. Policy, 13, 1, pp. 1-35, (2021); Arbuckle J.G., Prokopy L.S., Haigh T., Hobbs J., Knoot T., Knutson C., Loy A., Mase A.S., McGuire J., Morton L.W., Tyndall J., Widhalm M., Climate Change Beliefs, Concerns, and Attitudes Toward Adaptation and Mitigation among Farmers in the Midwestern United States, Clim. Change, 117, 4, pp. 943-950, (2013); Arndt C., Strzepeck K., Tarp F., Thurlow J., Fant C., Wright L., Adapting to Climate Change: An Integrated Biophysical and Economic Assessment for Mozambique, Sustain. Sci., 6, 1, pp. 7-20, (2011); Arndt C., Farmer W., Strzepeck K., Thurlow J., Climate Change, Agriculture and Food Security in Tanzania, Rev. Dev. Econ., 16, 3, pp. 378-393, (2012); Arora G., Feng H., Anderson C.J., Hennessy D.A., “Evidence of Climate Change Impacts on Crop Comparative Advantage and Land Use, Agric. Econ., 51, 2, pp. 221-236English 4 10.1016/j.foodpol.2022.102311https://www.scopus.com/inward/record.uri?eid=2-s2.0-85134780117&doi=10.1016%2fj.foodpol.2022.102311&partnerID=40&md5=3bb575827868e0e4eb47a743971fd7c0

Indirect land-use changes can overcome carbon savings from biofuels in Brazil2010 The planned expansion of biofuel plantations in Brazil could potentially cause both direct and indirect land-use changes (e.g., biofuel plantations replace rangelands, which replace forests). In this study, we use a spatially explicit model to project land-use changes caused by that expansion in 2020, assuming that ethanol (biodiesel) production increases by 35(4)x 109 liter in the 2003-2020 period. Our simulations showthat direct land-use changeswill have a small impact on carbon emissions becausemost biofuel plantations would replace rangeland areas. However, indirect land-use changes, especially those pushing the rangeland frontier into the Amazonian forests, could offset the carbon savings frombiofuels. Sugarcane ethanol and soybean biodiesel each contribute to nearly half of the projected indirect deforestation of 121,970 km2 by 2020, creating a carbon debt that would take about 250 years to be repaid using these biofuels instead of fossil fuels.We also tested different crops that could serve as feedstocDeforestation; Global environment outlook 4; Integrated assessment; Livestock; Policy analysisAnimals; Animals, Domestic; Biofuels; Brazil; Carbon; Cattle; Conservation of Energy Resources; Crops, Agricultural; Models, Theoretical; Trees; Bos; Elaeis; Glycine max; alcohol; biodiesel; biofuel; carbon; fossil fuel; palm oil; article; bioenergy; biofuel production; Brazil; carbon cycling; carbon source; crop; deforestation; energy expenditure; field emission; food; forest; human; land use; livestock; population density; priority journal; simulation; soybean; sugarcaneDecadal plan for electrical energy expansion 2006-2015, Portuguese, EPE, Rio de Janeiro, (2006); Pousa G.P., Santos A.L., Suarez P.A., History and policy of biodiesel in Brazil, Energy Policy, 35, pp. 5393-5398, (2007); Goldemberg J., Ethanol for a sustainable energy future, Science, 315, pp. 808-810, (2007); Goldemberg J., Coelho S.T., Guardabassi P., The sustainability of ethanol production from sugarcane, Energ Pol, 36, pp. 2086-2097, (2008); Scharlemann J.P.W., Laurance W.F., Environmental science - how green are biofuels?, Science, 319, pp. 43-44, (2008); Fargione J., Hill J., Tilman D., Polasky S., Hawthorne P., Land clearing and the biofuel carbon debt, Science, 319, pp. 1235-1238, (2008); Leite R.C.C., Leal M.R.L.V., Cortez L.A.B., Griffin W.M., Scandiffio M.I.G., Can Brazil replace 5% of the 2025 gasoline world demand with ethanol?, Energy, 34, pp. 655-661, (2009); Instututo Brasileiro de Geografia e Estatística (2009) Municipal agricultural production; Righelato R., Spracklen D.V., Environment - carEnglish 535 10.1073/pnas.0907318107https://www.scopus.com/inward/record.uri?eid=2-s2.0-77649242315&doi=10.1073%2fpnas.0907318107&partnerID=40&md5=29761bd63ef7415071bc799a671d4820

Modelling policy options in the Indonesian agricultural sector1991 This paper presents a simple model framework for quantitative multi-market agricultural sector policy analysis. Although the example refers to the Indonesian case, the model structure is also applicable for other country studies. Since either prices or trade requirements can be set exogenously, the model is particularly useful for policy analysis in countries using trade controls to pursue food self-sufficiency targets. Data requirements are limited to supply-and-demand elasticities, some technical coefficients on the relationship between food and non-food prices, non-price induced trends in single commodity markets and in the non-food sector as an aggregate and a base-year data set. The model was developed to be relatively transparent to policy-makers and to allow for an easy revision of the magnitude of policy parameters or trend estimates if so needed. For the case study, econometric estimates, which are consistent with the requirements of neoclassical theory, have been used to parameterize the model. ModeIndonesia; agricultural sector; agricultural sector policy analysis; developing country; food self-sufficiency; policy option; simulation modelAltemeier K., Tabor S., Adinugroho B., Supply parameters for Indonesian agricultural policy analysis, (1988); An Evaluation of Crop and Fertilizer Price Policies in Indonesia: A Policy Model, (1987); Agriculture in Repelita V: A Review of Policy Issues in Indonesia through 1993, (1988); Ellis F., Report on a meeting to review agricultural policy models (report prepared for the World Bank and Bulog), (1988); Rural Income and Employment Effects of Rice Policy in Indonesia, (1988); Price and Investment Policies in the Indonesian Food Crops Sector, (1987); Mears L., Sakrani, Food policy, (1981); Supply and Demand for Foodcrops in Indonesia, (1988); Tabor S-, Altemeier K., Adinugroho B., Demand parameters for food policy analysis in Indonesia, Bulletin of Indonesian Economic Studies, 25, 2, (1989); Timmer C., Alderman H., Estimating consumption parameters for food policy analysis, (1979); Timmer C., Food Policy Analysis, (1983); Indonesia: Agricultural Policy, (1988)English 0 10.1080/00036849100000018https://www.scopus.com/inward/record.uri?eid=2-s2.0-0026040912&doi=10.1080%2f00036849100000018&partnerID=40&md5=bf4b93ae714a60aadca4749d9ce4d8bc

Facilitating decision-making in agriculture by using a system of models2008 This article presents a deterministic farm-level model developed to link to an existing partial equilibrium sector-level model of the grain and livestock sectors of South Africa. The objective is to create a linked system of models consisting of a sector- and farm-level model with the capability to analyse the likely effects of changes in policies and markets at both the sector and representative farm level in South Africa. A representative farm in the Free State Province is used to validate the farm-level model. The farm-level model is used to simulate a baseline as well as two scenarios of the representative farm for the period 2003 to 2010. Results indicate that the farm-level model simulates the representative farm rather accurately compared to historical data. The baseline and scenario results indicate that the linked system of models can be useful for policy and business decision-makers to analyse the impact of change in policies and markets at both the sector- and farm level.Agricultural policy; Farm-level modelling; Representative farm; Strategic decision-makingThe Competitiveness of Wheat Production in the Western Cape, South Africa, (2005); Baseline 2005, (2005); Cutts M., Reynolds S., Meyer F., Vink N., Modelling Long-term Commodities: The Development of A Simulation Model for the South African Wine Industry Within A Partial Equilibrium Framework, (2007); FES Model Documentation, (2004); France J., Thornley J.H.M., Mathematical Models in Agriculture, (1984); Hardin M.L., A Simulation Model for Analyzing Farm Capital Investment Alternatives, (1978); Held L.J., Helmers G.A., Growth and survival in wheat farming: The impact of land expansion and borrowing restraints, Western Journal of Agricultural Economics, 6, 2, pp. 207-216, (1981); Johnson S.R., Rausser G.C., Systems analysis and simulation: A survey of applications in agricultural and resource economics, A Survey of Agricultural Economics Literature, 2, (1977); Kobrich C., Rehman T., Khan M., Typification of farming systems for constructing representative farm models: Two illustrations of the application of mulEnglish 2 10.1080/03031853.2008.9523804https://www.scopus.com/inward/record.uri?eid=2-s2.0-71049155451&doi=10.1080%2f03031853.2008.9523804&partnerID=40&md5=c9cc17b352f656d7cf0c2e70a5afe780

The Effects of Agricultural Policies on the Patterns of Specialized Grain Production in China: An Application of a Quadratic Spatial Equilibrium Model in the Chinese Grain Sector1990 A spatial equilibrium model of the Chinese grain sector has been constructed for 26 regions. the model is calibrated to the overall supply-demand balance in 1985. It is used to test the implications of the dominant policy instruments which have been applied to the grain sector, namely forced procurement and low procurement prices. Comparing these separately and together against the alternative of freely competitive inter-regional trade reveals the effectiveness of forced procurement in extracting a surplus from agriculture; this is magnified when indirect taxation of grain supply is applied simultaneously. © 1990, Taylor & Francis Group, LLC. All rights reserved.China; agricultural policy; agricultural surplus extraction; developing country; grain sector; policy implication; procurement policy; simulation model; spatial equilibrium modelAn X.-J., Pricing system reform for agricultural products and price policy adjustment in China 1978-84, (1985); Barankin E.W., Dorfman R., On quadratic programming, University of California Publications in Statistics, 12, pp. 285-318, (1958); Dantzig G.B., Linear Programming and Extensions, (1963); Enke S., Equilibrium among spatial separated markets: solution by electric analogy, Econometrica, 19, pp. 40-47, (1951); Hicks J.R., Value and Capital, (1939); Johnson D.G., Economic reforms in the People's Republic of China, Economic Development and Cultural Change, 35, 3, pp. 225-245, (1988); Kuhn H.W., Tucker A.W., Non-linear programming, Proceedings of the Second Berkeley Symposium on Mathematical Statistics and Probability, pp. 481-492, (1950); Lardy N.R., Agriculture in China's Modern Economic Development, (1985); Samuelson P.A., Foundation of Economic Analysis, (1947); Samuelson P.A., Spatial price equilbrium and linear programming, American Economic Review, 42, pp. 283-303, (1952); Takayama T., Judge G.G., English 2 10.1080/13600819008424027https://www.scopus.com/inward/record.uri?eid=2-s2.0-0025584907&doi=10.1080%2f13600819008424027&partnerID=40&md5=052338db79b672e864642f36b8b43761

Balancing food security and environmental sustainability by optimizing seasonal-spatial crop production in Bangladesh2021 The intensification of crop production has been identified as one of the major drivers of environmental degradation. While significant advances could still be made with more widespread adoption of sustainable intensification technologies that address the agronomic efficiency of nitrogen fertilizers, the dynamic use of agricultural land across seasons and associated crop-specific responses to fertilizer applications have so far been largely overlooked. This paper explores the potential for improving the economic-environmental performance of crop production through spatially integrated modeling and optimization, as applied to Bangladesh. Results show that per-billion-Taka nitrogen loss from soil would decline by 83% from the baseline level through factoring in crop-specific, seasonal and spatial variations in crop nitrogen-use efficiency and nitrogen transport. The approach should complement other policy analysis and decision-support tools to assess alternative options for maximizing the positive outcomes of niEnvironmental sustainability; Food security; Nitrogen use efficiency; Seasonal-spatial crop productionBangladesh; Agricultural robots; Crops; Cultivation; Decision support systems; Efficiency; Environmental management; Food supply; Nitrogen fertilizers; Agricultural land; Decision support tools; Environmental performance; Environmental sustainability; Fertilizer applications; Integrated modeling; Nitrogen transport; Spatial variations; agricultural intensification; agronomy; crop production; decision support system; food security; nutrient use efficiency; optimization; seasonal variation; spatial analysis; sustainability; Sustainable developmentAhmed A, Bakhtiar M, Boro Rice Procurement in Bangladesh: Implications for Policy, (2020); Ahmed R, Bernard A, Rice Price Fluctuation and an Approach to Price Stabilization in Bangladesh, (1989); Bangladesh Integrated Household Survey (BIHS), (2015); Austin A T, Et al., Latin America's nitrogen challenge, Science, 340, (2013); Yearbook of Agricultural Statistics of Bangladesh 2010, (2011); Statistical Yearbook of Bangladesh 2013, (2013); Yearbook of Agricultural Statistics of Bangladesh 2014, (2016); Statistical Yearbook of Bangladesh 2017, (2018); Yearbook of Agricultural Statistics of Bangladesh 2018, (2019); Breuer L, Vache K B, Julich S, Frede H-G, Current concepts in nitrogen dynamics for mesoscale catchments, Hydrol. Sci. J, 53, pp. 1059-1074, (2008); Burt T P, Pinay G, Linking hydrology and biogeochemistry in complex landscapes, Prog. Phys. Geogr, 29, pp. 297-316, (2005); Carson T L, Current knowledge of water quality and safety for livestock, Veterinary Clin. North Am.: Food Animal Practice, 16, pp. 4English 5 10.1088/1748-9326/ac0be4https://www.scopus.com/inward/record.uri?eid=2-s2.0-85112055243&doi=10.1088%2f1748-9326%2fac0be4&partnerID=40&md5=4a30be20ba4cf1d6f877a1618b52d894

Modelling preferential sugar imports of the EU: A spatial price equilibrium analysis2010 A spatial price equilibrium model with a large coverage of countries, policies and regional trade arrangements is applied to simulate preferential sugar imports of the European Union (EU) in 2015/16 under different assumptions with respect to the expansion of the sugar sectors of various least developed countries in order to benefit from unlimited EU market access. These are analysed under three different policy settings: a continuation of current policies, except for export refunds which are phased out by 2013, a continuation of current policies including export refunds and finally a World Trade Organisation agreement. Preferential imports are estimated to clearly exceed current estimates by the European Commission. In all scenarios, however, they are not found to threaten the reference price of the new Common Market Organisation. © 2010 Oxford University Press and Foundation for the European Review of Agricultural Economics. All rights reserved.Bilateral trade; Common agricultural policy; Mixed complementarity problem; Partial equilibrium model; Spatial price equilibrium model; Sugar; World trade organisationAnania G., The 2005 WTO arbitration and the new EU import regime for bananas: A cut too far?, European Review of Agricultural Economics, 33, pp. 449-484, (2006); Armington P., A theory of demand for products distinguished by place of origin, IMF Staff Papers, 16, pp. 159-178, (1969); Bhagwati J.N., U.S. trade policy: The infatuation with free trade areas, The Dangerous Drift to Preferential Trade Agreements, pp. 1-18, (1995); Bogetoft P., Boye K., Neergaard-Petersen H., Nielsen K., Reallocating sugar beet contracts: Can sugar production survive in Denmark?, European Review of Agricultural Economics, 34, pp. 1-20, (2007); Bouamra-Mechemache Z., Jongeneel R., Requillart V., Impact of a gradual increase in milk quotas on the EU dairy sector, European Review of Agricultural Economics, 35, pp. 461-491, (2008); Buysse J., Fernagut B., Harmignie O., De Frahan B.H., Lauwers L., Polome P., Van Huylenbroeck G., Van Meensel J., Farm-based modelling of the EU sugar reform: Impact on Belgian sugar beet suppliers, EuropeanEnglish 13 10.1093/erae/jbq011https://www.scopus.com/inward/record.uri?eid=2-s2.0-77953017893&doi=10.1093%2ferae%2fjbq011&partnerID=40&md5=e1e41b2b705f7677e173529f68d26e7f

Modeling and optimizing the beef supply chain in the Northeastern U.S.2022 Seasonality of beef cattle supplies raises supply coordination challenges. In the Northeastern U.S., for example, producers often argue that lack of access to slaughter and processing facilities limits expansion potential, whereas slaughterers and processors posit that there is not enough supply to keep plants fully utilized. We develop an optimization model to determine whether the existing slaughter and processing infrastructure in the region meets producers’ demand for these services. The model allows us to identify the minimum-cost solution to efficiently utilize those facilities and to assess relative costs associated with product handling. The analysis explores the spatial structure of the Northeast beef cattle assembly, slaughter, processing, and distribution system that might result if these supply chain activities were regionally coordinated. We find that a consolidated network that allows for coordination of the regional beef supply chain system can address possible bottlenecks of plant capacity. Thagricultural policy; beef supply chain; coordinated system; cost analysis; optimizationagricultural policy; cattle; distribution system; optimization; supply chain managementAbdulai A., Birachi E.A., Choice of coordination mechanism in the Kenyan fresh milk supply chain, Applied Economic Perspectives and Policy, 31, 1, pp. 103-121, (2009); ArcGIS online network analysis service, (2019); Amann D., An introduction to mobile slaughter unit, (2017); Arshinder K., Kanda A., Deshmukh S.G., A review on supply chain coordination: Coordination mechanisms, managing uncertainty and research directions, 2011, (2011); Arshinder K., Kanda A., Deshmukh S.G., Coordination in supply chains: An evaluation using fuzzy logic, Production Planning and Control, 18, 5, pp. 420-435, (2007); Baker M.J., Cornell University. Personal communication for beef cattle shipment, (2019); Bogetoft P., Olesen H.B., Quality incentives and supply chains: Managing salmonella in pork production, American Journal of Agricultural Economics, 86, 3, pp. 829-834, (2004); Broek J.V.D., Schutz P., Stougie L., Tomasgard A., Location of slaughterhouses under economies of scale, European Journal of Operational Research, 175, 2, pEnglish 4 10.1111/agec.12708https://www.scopus.com/inward/record.uri?eid=2-s2.0-85127370922&doi=10.1111%2fagec.12708&partnerID=40&md5=ad283423071c071287593cded2b0e9b0

Evaluating the market and welfare impacts of agricultural policies in developed countries: Comparison of partial and general equilibrium measures2006 We revisit the question of choosing partial equilibrium or general equilibrium modeling in applied policy analysis in the context of evaluating the effects of a complete phase-out of the Common Agricultural Policy (CAP) of the European Union. We compare the results of three models - two three-sector general equilibrium models (one with an additional major distortion in the nonagricultural sector) and a two-sector partial equilibrium model. We find that the market effects of a complete phase-out of the CAP are quite comparable across these models. On the other hand, the measured welfare impacts may depend on the modeling choice. © 2006 American Agricultural Economics Association.Armington P.S., A Theory of Demand for Products Distinguished by Place of Production, IMF Staff Papers, 16, pp. 159-176, (1969); Bautista R.M., Robinson S., Tarp F., Wobst P., Policy Bias and Agriculture: Partial and General Equilibrium Measures, Rev. Develop. Econ., 5, pp. 89-104, (2001); Blackorby C., Partial Equilibrium Welfare Analysis, J. Pub. Econ. Theory, 1, pp. 359-374, (1999); Chambers R.G., The Incidence of Agricultural Policies, J. Pub. Econ., 57, pp. 317-335, (1995); Gohin A., The Specification of Price and Income Elasticities in Computable General Equilibrium Models: An Application of Latent Separability, Econ. Model., 22, pp. 905-925, (2005); Goulder L.H., Williams R.C., The Substantial Bias from Ignoring General Equilibrium Effects in Estimating Excess Burden, and a Practical Solution, J. Polit. Econ., 111, pp. 898-927, (2003); Gylfason T., The Macroeconomics of European Agriculture, Princeton Stud. Int. Fin., 78, (1995); Hanemann M., Morey E., Separability, Partial Demand Systems, and ConsumerEnglish 16 10.1111/j.1467-9353.2006.00281.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-33646035475&doi=10.1111%2fj.1467-9353.2006.00281.x&partnerID=40&md5=a7814e37beb3464e39b8a1af325edb50



The impact of a customs union between Turkey and the EU on Turkey's exports to the EU2007 This article investigates Turkey's sectoral trade flows to the EU based on panel data from the period 1988 to 2002. Turkey's 16 most important export sectors are analysed. Emphasis is placed on the role of price competition, EU protection and transport costs in the export trade between Turkey and the EU. The empirical model used is an extended version of the gravity model. This study is also a contribution to the current discussion of whether Turkey should be granted full EU membership or a privileged partnership with the EU, which for Turkey would mean improved access to the EU market for its products, among other benefits. Our investigation focuses on the latter policy outcome: the impact of deepening the customs union between Turkey and the EU and applying the common agricultural policy (CAP) to Turkish agricultural exports. To this end, the impact of the 1996 customs union covering most industrial goods and processed agricultural goods, is evaluated on a sectoral level. We also perform simulations to quanAnderson J.E., Wincoop E., Gravity with Gravitas: A Solution to the Border Puzzle, American Economic Review, 93, 1, pp. 170-92, (2003); Arnon A., Spivak A., Weinblatt J., The Potential for Trade between Israel, the Palestinians and Jordan, The World Economy, 19, pp. 113-34, (1996); Bergstrand J.H., The Gravity Equation in International Trade: Some Microeconomic Foundations and Empirical Evidence, The Review of Economics and Statistics, 67, pp. 474-81, (1985); Bergstrand J.H., The Generalized Gravity Equation, Monopolistic Competition and the Factor-Proportions Theory in International Trade, The Review of Economics and Statistics, 71, pp. 143-53, (1989); Bougheas S., Al E., Infrastructure, Transport Costs and Trade, Journal of International Economics, 47, pp. 169-89, (1999); Breuss F., Egger P., How Reliable are Estimations of East-West Trade Potentials Based on Cross-Section Gravity Analyses?, Empirica, 26, 2, pp. 81-95, (1999); Busse M., Tariffs, Transport Costs and the WTO Doha Round: The Case of DevelopingEnglish 43 10.1111/j.1468-5965.2007.00728.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-34547869597&doi=10.1111%2fj.1468-5965.2007.00728.x&partnerID=40&md5=79072a84bf9a9d8afc80cc2743347303

AGRICULTURAL PRICE POLICY, FOOD AID AND INPUT SUBSIDY REFORMS IN BURKINA FASO1990 This paper examines the agrarian decline in Burkina Faso that prompted structural adjustment reforms by the World Bank and the IMF in the early 1980s. Official interventions in the cereals, cotton and fertiliser sectors are examined, and an analysis made of regional impacts of the proposed reforms on producers and consumers. Counter-factual simulations with a multi-region, multi-commodity agricultural sector model are used to evaluate three policies: eliminating input subsidies, increasing official market commodity prices, and reducing food aid imports. Model results show that these reforms would improve agricultural-sector performance, but depend on cotton exports to pay for fertiliser, contrary to government self-sufficiency objectives. Relaxing capacity constraints on official marketing operations would also need to be eliminated to achieve reform objectives. Copyright © 1990, Wiley Blackwell. All rights reservedBurkina Faso; Gossypium hirsutum; agrarian decline; agricultural policy; developing country; food aid; input subsidy; marketing; policy reform; price policy; price support; regional impact; simulation model; structural adjustment; subsidy reformAncey G., Facteurs et systèmes de production dans la société mossi d'aujourd'hui: migrations, travail, terre et capital, Enquête sur les mouvements de population à partir du pays mossi, (1974); (1983); Barrett V., Lassiter G., Wilcock D., Baker D., Crawford E., (1982); Bleiberg F.M., Brun T.A., Goihman S., Gouba E., Duration of Activities and Energy Expenditure of Female Farmers in the Dry and Rainy Seasons in Upper Volta, British Journal of Nutrition, 43, pp. 71-82, (1980); Brun T., Bleiberg F., Goihman S., Energy Expenditure of Male Farmers in Dry and Rainy Seasons in Upper Volta, British Journal of Nutrition, 45, pp. 67-75, (1981); pp. 9-13, (1984); Marketing, Price Policy and Storage of Food Grains in the Sahel: A Survey, 2, (1977); (1979); Delgado, (1978); Egbert A.C., (1978); Frisch R., A Complete Scheme for Computing all Direct and Cross Demand Elasticities in a Model with Many Sectors, Econometrica, 27, pp. 177-196, (1959); Hansen T., Manne A.S., Equilibrium and Linear Complementarity: An Economy withEnglish 1 10.1111/j.1477-9552.1990.tb00650.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0025690992&doi=10.1111%2fj.1477-9552.1990.tb00650.x&partnerID=40&md5=56849ee05fab21ae626b482ff880d9c3

Health check: Major surgery or cosmetic procedures?2008 The impacts of the CAP Health Check proposals are examined using a partial equilibrium modelling framework. Health Check scenario projections are compared with a Baseline projection that assumes unchanged policies. The results indicate that the impact of the Health Check reforms on agriculture in the EU is small. The further decoupling of direct payments has a marginal impact on production and prices in the arable and livestock sectors. Under current CAP policy most of the arable area payment has been included in the Single Farm Payment and thus extending decoupling further has little impact, while the retention of the coupled Suckler Cow Premium and Ewe Annual Premium within the proposals help to maintain animal numbers. The proposed changes to intervention prices in the crop sector have no impact since favourable market price conditions mean that intervention purchases are not triggered in the Baseline. The proposed phased expansion in milk quotas prior to abolition in 2015 has little impact at the overall Animalia; agricultural economics; agricultural market; arable farming; Common Agricultural Policy; European Union; health monitoring; modelingDairy export subsidies to end by 2013, Agra Europe Weekly, (2007); Binfield J., Hennessy T., Beef sector re-structuring after Agenda 2000: An Irish example, Food Policy, 26, 3, pp. 281-295, (2001); Binfield J., Meyers W., Westhoff P., Challenges of incorporating EU enlargement and CAP reform in the GOLD model, Proceedings of the 89th European Seminar of the European Association of Agricultural Economists, (2005); Preparing for the 'Health Check' of the CAP Reform, (2007); Proposals for Council Regulation, (2008); Fischer-Boel M., Health Check of the CAP Reform, (2008); Moss J.E., Patton M., Zhang L., Binfield J., Westhoff P., Analysis of the Impact of the CAP Health Check on Agriculture in the UK, (2008); Westhoff P., Young II R., The status of FAPRI's EU modeling effort, Agricultural Sector Modeling and Policy Information Systems, pp. 256-263, (2001)English 2 10.1111/j.1746-692X.2008.00105.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-57749205974&doi=10.1111%2fj.1746-692X.2008.00105.x&partnerID=40&md5=d4980fffdfbe8b01aa021c4b9a9a287e

Assessing regional-scale impacts of short rotation coppices on ecosystem services by modeling land-use decisions2016 Meeting the world's growing energy demand through bioenergy production involves extensive land-use change which could have severe environmental and social impacts. Second generation bioenergy feedstocks offer a possible solution to this problem. They have the potential to reduce land-use conflicts between food and bioenergy production as they can be grown on low quality land not suitable for food production. However, a comprehensive impact assessment that considers multiple ecosystem services (ESS) and biodiversity is needed to identify the environmentally best feedstock option, as trade-offs are inherent. In this study, we simulate the spatial distribution of short rotation coppices (SRCs) in the landscape of the Mulde watershed in Central Germany by modeling profit-maximizing farmers under different economic and policy-driven scenarios using a spatially explicit economic simulation model. This allows to derive general insights and a mechanistic understanding of regional-scale impacts on multiple ESS in the Agriculture; Biodiversity; Biofuels; Biomass; Computer Simulation; Conservation of Natural Resources; Decision Support Techniques; Ecology; Ecosystem; Germany; Models, Economic; Regression Analysis; Soil; Spatial Analysis; biofuel; soil; agricultural worker; biodiversity; bioenergy; biomass; coppice; electric power plant; food industry; Germany; heat; human; land use; landscape; plant model; profit; regression analysis; rotation; soil; watershed; agriculture; biomass; computer simulation; decision support system; ecology; economic model; economics; ecosystem; environmental protection; procedures; spatial analysis; supply and distributionEnergy Technology Perspectives 2010: Scenarios and Strategies to 2050, (2010); Chum H., Faaij A., Moreira J., Berndes G., Dhamija P., Dong H., Et al., Bioenergy, (2011); Tilman D., Socolow R., Foley J.A., Hill J., Larson E., Lynd L., Et al., Beneficial Biofuels - The Food, Energy, and Environment Trilemma, Science, 325, 5938, pp. 270-271, (2009); Fitzherbert E.B., Struebig M.J., Morel A., Danielsen F., Bruhl C.A., Donald P.F., Et al., How will oil palm expansion affect biodiversity?, Trends in Ecology and Evolution, 23, 10, pp. 538-545, (2008); Lambin E.F., Meyfroidt P., Global land use change, economic globalization, and the looming land scarcity, P Natl Acad Sci USA, 108, 9, pp. 3465-3472, (2011); Milner S., Holland R.A., Lovett A., Sunnenberg G., Hastings A., Smith P., Et al., Potential impacts on ecosystem services of land use transitions to second generation bioenergy crops in GB, GCB Bioenergy, (2015); Holland R.A., Eigenbrod F., Muggeridge A., Brown G., Clarke D., Taylor G., A synthesis of the ecosysteEnglish 24 10.1371/journal.pone.0153862https://www.scopus.com/inward/record.uri?eid=2-s2.0-84977674806&doi=10.1371%2fjournal.pone.0153862&partnerID=40&md5=2dbd95c2dde73a447354484fe058e4cb

Macedonian livestock, dairy and grain sectors and the EU accession impact2013 The Republic of Macedonia is in the process of integrating into the European Union (EU) and adjusting its policies through reforms in policy, regulations and institutions. This paper attempts to provide an answer to the question: what would be the impact on the Macedonian livestock, dairy and grain sectors of Macedonia integrating into the EU. In order to forecast the impact of the EU accession, the research uses the partial equilibrium model as a comprehensive tool for modelling the complex nature of the agricultural markets. The model simulation foresees the changes of the modelled sub-sectors in production, net-trade and income. The baseline scenario predicts a positive development for almost all selected commodities, wiThthe exception of the beef sector, which is highly uncompetitive prior to the accession. Three EU accession scenarios foresee positive developments in the beef, lamb and cow's milk markets, while a negative development is expected in the pig meat and grains markets.Agricultural policy; European union integration; Partial equilibrium modelSuidae Bienfield J., Donnellan T., McQuinn K., The econometric modeling of Irish agriculture, Agricultural Sector Modelling and Policy Information Systems. Proceedings of the 65th European Seminar of the European Association of Agricultural Economists, Bonn, Germany, 29-31, pp. 229-236, (2000); Chantreuil F., Hanrahan K.F., van L.M., The Future of EU Agricultural Markets By AGMEMOD, (2012); Erjavec E., Dimitrievski D., EU Common Agricultural Policy and Accession Tasks For Western Balkan's Countries, (2008); Erjavec E., Donnellan T., Development of the AGMEMOD country level agricultural policy analysis tool in the New Member States of EU, Modelling Agricultural Policies: State of the Art and New Challenges. Proceedings of the 89th European Seminar of European Association of Agricultural Economists, pp. 307-328, (2005); Erjavec E., Donnellan T., Kavcic S., Outlook for CEEC agricultural markets after EU accession, Eastern European Economics, 44, pp. 83-103, (2006); Erjavec E., Kavcic S., The Accession of Slovenia to thEnglish 2 10.17221/79/2012-agriceconhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-84875892874&doi=10.17221%2f79%2f2012-agricecon&partnerID=40&md5=d073f4e3c4e6d3966e2f39233cab57a4

Outlook for CEEC agricultural markets after EU accession2006 This paper describes the development of modeling tools to simulate the effects of agricultural policy changes in new member states (NMSs) of the European Union and presents results of a modeling exercise. Partial equilibrium models simulate policy change scenarios, such as accession to the European Union, as well as other policy developments and external conditions, such as changes in exchange or economic growth rates. Results show the effects of policy change on the main agricultural product markets for a ten-year horizon. In particular NMSs gain from higher prices and budgetary support. Projections for most sectors show real improvements on recent production levels, but less so when compared with the production of the late 1980s and early 1990s. Accession supports orientation toward crop production, for which Central and East European countries (CEECs) become important net exporters. Livestock production would also benefit from accession, with beef and pork most likely to exhibit appreciable growth, driven agricultural market; agricultural policy; agricultural production; European Union; policy reformBanse M., Macroeconomic Implications of EU Accession, Central and Eastern European Agriculture in an Expanding European Union, pp. 133-156, (2000); Treaty Concerning the Accession of the Czech Republic, the Republic of Estonia, the Republic of Cyprus, the Republic of Latvia, the Republic of Lithuania, the Republic of Hungary, the Republic of Malta, the Republic of Poland, the Republic of Slovenia and the Slovak Republic to the European Union, (2003); Hanrahan K.F., The EU GOLD Model 2.1: An Introductory Manual, (2001); Munch W., Effects of CEEC-EU accession on agricultural markets in the CEEC and on government expenditure, Central and Eastern European Agriculture in an Expanding European Union, pp. 113-132, (2000); Agricultural Policies in Transition Economies: Trends in Policies and Support, (2002); Swinnen J., Agricultural Structures and Institutions Within Central and Eastern European Countries, Agricultural Policy and Enlargement of the European Union, pp. 189-200, (2000)English 16 10.2753/EEE0012-8755440104https://www.scopus.com/inward/record.uri?eid=2-s2.0-33645897678&doi=10.2753%2fEEE0012-8755440104&partnerID=40&md5=c62cc7847bb17fd7a03389c3992318fa

Forecasting the Optimal Sustainable Development of the Romanian Ecological Agriculture2022 Organic farming is an important objective of the European Commission, translated into the European Green Pact through the Farm to Fork Strategy and the Biodiversity Strategy, with EU member countries having to find solutions to meet the target of at least 25% of agricultural land being used for organic cultivation by 2030. The aim for Romania can be achieved by modelling the distribution of crops in terms of cultivated areas and production yields obtained in organic and conventional systems according to the population size. Applying quantitative and qualitative analysis of EUROSTAT data for the above-mentioned indicators, the geomean function, linear programming, and the simplex method were used, depending on the set objectives. To demonstrate that organic farming can be sustainable and in line with the three pillars of sustainability, economic, social and environmental, we related the agricultural area to the population of Romania to highlight the average annual growth rate for the 2020–2030 tine horizon. Thcommon agricultural policy; modelling organic crops; organic area; strategiesRomania; agricultural land; Common Agricultural Policy; growth rate; organic farming; spatiotemporal analysis; strategic approach; sustainabilityUtilised Agricultural Area by Categories [TAG00025__custom_3351494], (2022); Plummer L.M., Assessing benefit transfer for the valuation of ecosystem services, J. Front. Ecol. Environ, 7, pp. 38-45, (2009); Perez-Soba M., Petit S., Jones L., Bertrand N., Briquel V., Omodei-Zorini L., Contini C., Helming K., Farrington J.H., Mossello M.T., Et al., Land use functions—A multifunctionality approach to assess the impact of land use changes on land use sustainability, J. Sustain. Impact Assess. Land Use Chang, 6, pp. 375-404, (2014); (2013); Crop Production in EU Standard Humidity, (2022); Cacek T., Langner L.L., The economic implications of organic farming, Am. J. Altern. Agric, 1, pp. 25-29, (1986); Teonce I., Petcu V., Agricultura Ecologică–Fapte și Cifre Cheie și Perspective în Ontextual PAC Post 2021 [Organic Farming–Key Facts and Figures and Perspectives in the post 2021 CAP context], pp. 674-699, (2019); Data Compiled by Fibl Based on Eurostat and National Data Sources; Population Change–Demographic Balance aEnglish 3 10.3390/su142114192https://www.scopus.com/inward/record.uri?eid=2-s2.0-85141827261&doi=10.3390%2fsu142114192&partnerID=40&md5=3b41002494ee1ecafddda69ea8c5cd7d

Deforestation: population or market driven? Different approaches in modelling agricultural expansion1996 The debate on causes of and remedies for tropical deforestation is often confused because the underlying assumptions of the arguments are not made explicit. This paper compares four different modelling approaches to agricultural expansion and deforestation, and explores the implications of the underlying assumptions about the household objectives, the labour market, and the property rights regime. A major distinction is made between population and market driven approaches, and the labour market assumption is critical in this respect. Many of the popular policy prescriptions are based on the population approach. The paper shows that within a more realistic - particularly for the long term effects - market approach, well intentioned policies such as intensification programmes may boost deforestation. Many frontier agricultural systems are also characterised by open access where forest clearing gives farmers land rights. Deforestation therefore becomes a title establishment strategy. In this situation, land titlagricultural expansion; agricultural policy; deforestation; environmental economics; labour market; man-environment relations; market forces; modelling approach; population pressure; property rights; tropicsEnglish 5 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0030404607&partnerID=40&md5=f7bce3c78c481f7b9e92ef3ca895782e

Scenarios for the Austrian agricultural sector until 2025 considering climate change mitigation; [Szenarien für die Österreichische landwirtschaft bis 2025 unter berücksichtigung von maßnahmen zur vermeidung von treibhausgasen]2015 This paper presents scenarios on the development of the Austrian agricultural sector in 2025 under current policy reforms. We apply a bottom- up land use model that captures structure, management, and relevant policies. It maximises agricultural producer surplus given exogenous variables, among them projections on future prices, land availability and technological restrictions. The results allow conclusions on climate change mitigation. They indicate increasing livestock production and substantial effects from losses of agricultural land. © 2015, OGA-Osterreichische Gesellschaft fur Agrarokonomie. All rights reserved.Agricultural sector modelling; Austria; Climate change; Common agricultural policy; MitigationFortschrittsbericht nach § 6 Klimaschutzgesetz 2014, (2014); Grüner Bericht 2014, (2014); Howitt R.E., Positive mathematical programming, American Journal of Agricultural Economics, 77, pp. 329-342, (1995); Kaupe L., Stand der Maßnahmenumsetzung zum KSG im Sektor Landwirtschaft 2014; Kirchner M., Schonhart M., Schmid E., Spatial impacts of the CAP post-2013 and climate change scenarios on agricultural intensification and environment in Austria, Ecological Economics, 123, pp. 35-56, (2016); Kirner L., Wendtner S., Ökonomische Perspektiven für die Almwirtschaft in Österreich im Rahmen der GAP bis 2020 und nach Auslaufen der EUMilchquote, (2012); Kirner L., Wettbewerbsfähige Rinderhaltung in Österreich nach Auslaufen der Marktordnungsprämien im Jahr 2013, (2011); Schmid E., Larcher M., Schonhart M., Stiglbauer C., Ende der Milchquote - Perspektiven und Ziele österreichischer Molkereien und MilchproduzentInnen, (2011); Schmid E., Sinabell F., Using the Positive Mathematical Programming Method to Calibrate Linear English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006265922&partnerID=40&md5=9a21391ba9a275abd14a72ba3aba2a19

The analysis of the Market Price Support and Difference Payment System practices in Turkey using Partial Equilibrium Model2005 In Turkey, the effectiveness of the agricultural support policies is a constantly discussed matter. The purpose of this study is to analyse and compare the effects of the "MPS" and "DPS" on the welfare of the producer and the consumer, and on the net society losses and gains. In the study, "wheat" has been taken into account, which is generally accepted as the key product. In line with the purpose of the study, Partial Equilibrium Model(PEM) has been used when analysing the data. In accordance with the results of the study, it has been established that "DPS" is the preferred alternative as far as net social revenues are concerned, and "MPS" is the preferred alternative as far as reducing the budget burden is concerned.Difference Payment System (DPS); Market Price Support (MPS); Partial Equilibrium Model (PEM); Turkey; WheatTriticum aestivum; agricultural policy; market conditions; modeling; price dynamicsAbay C., Et al., Turkiye'de Tarim Politikalarinda Degisim, (2005); Akca H., Turkiye Tariminda Destekleme Alimi Ve Fark Odeme Sisteminin Refah Etkilerinin Analizi, (2002); Main Economic Indicators, (2004); (2004); Turkish Grain Board, (2004); Wheat Report 2005, (2005); Bayrac N., Yenilmez F., Turkiye Tariminin Avrupa Birligi Ortak Tarim Politikasina Uyumu, (2005); Beard N., Swinbank A., Decoupled Payments to Faciliate CAP Reform, Food Policy, 26, 2, pp. 121-145, (2001); Blandford D., Oceans Apart? European and US Agricultural Policy Concerns Are Converging, Eurochoices, 1, 1, pp. 17-22, (2001); Binfield J., Westhoff P., Young II R., Reforming the CAP: A Partial Equilibrium Analysis of the Mid-Term Review Proposals, (2003); Caliskan V., Turkes M., DTO'nun Ekonomi-Politigi Ve Turkiye Tarimi Uzerindeki Etkileri, (2005); Cakmak E.H., Kasnakoglu H., Yildirim T., Fark Odeme Sisteminin Ekonomik Analizi, (1998); Cakmak E.H., Akder H., Dunya Ticaret Orgutu Tarim Anlaşmasinin Yeni Gorusme Dönemi Ve Turkiye: Olanaklar, KEnglish 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-30744459926&partnerID=40&md5=40a08b0bfc9f60c8d5da34f11bbdfd1f

Planting rights liberalization in the european union: An analysis of the possible effects on the wine sector in Rheinland-Pfalz, Germany2016 This study investigates the effects of planting rights liberalization on the largest wine-producing region in Germany, Rheinland-Pfalz. Introduced by the reform of the Common Agricultural Policy (CAP) of the European Union (EU) in 2008, the abolishment of restrictions on the planting of new vineyards is still a subject of controversial discussions regarding possible effects on the sector's structure and the quantity of wine production. For a simulation of these effects, this study uses partial equilibrium modeling and Markov chain projection. The results reveal that the effects of abolishment of planting rights depend on the assumed wine must prices. Relatively high market prices for wine must would lead to increases in the production of both standard and basic quality wine must and in the number of more cost-effective wine farms in the region. If low prices for wine must are assumed, the reform might result only in minor impacts.Farm distribution; Markov chain; Partial equilibrium model; Planting rights; Wine mustAgroscience G.M.B.H., Ermittlung der Rebwürdigen Flächen in Rheinland-Pfalz, (2012); Weingesetz in der Fassung der Bekanntmachung vom 18, (2011); Bogonos M., Engler B., Dabbert S., Auswirkungen der Liberalisierung der Pflanzrechte auf den Weinsektor in Rheinland-Pfalz, (2012); Dabbert S., Oberhofer J., Organic viticulture in West Germany, American Journal of Alternative Agriculture, 1990, 5, pp. 106-113, (1990); Deconinck K., Swinnen J., The Economics of Planting Rights in Wine Production, (2013); The EU system of planting rights: main rules and effectiveness, (2012); Council Regulation (EC) No 479/2008 of 29 April 2008 on the Common Organization of the Market in Wine, Amending Regulations (EC) No 1493/1999, (EC) No 1782/2003, (EC) No 1290/2005, (EC) No 3/2008 and Repealing Regulations (EEC) No 2392/86 and (EC) No 1493/1999, Official Journal of the European Union, 51, L148, pp. 1-60, (2008); Regulation (EU) No 1308/2013 of the European Parliament and of the Council of 17 December 2013 establishing a common orEnglish 6 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84960145377&partnerID=40&md5=cfe73e03b0ce81b0d90ea6dac3cb1a77

DECISION SUPPORT SYSTEMS FOR ECONOMIC POLICY ANALYSIS IN A MARKET ORIENTED ENVIRONMENT.1980 Models and computer-based systems for routine economic policy analysis in support in a market-oriented environment are presented. It is shown how mathematical models can be used to represent competitive behavior and to predict the equilibrium an economic sector will attain in real life under a given set of policies and environmental conditions. User-oriented interactive decision support systems developed to maintain the information needed by, and to run, the models are decribed. An application to policy analysis for various agricultural sectors in Chile is reported.Economics undefined 2 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0019242891&partnerID=40&md5=4884973addd4cb699da26dc71a9f56f4

The recursive adaptive programming hybrid model: a tool for analyzing agricultural policies ( USA).1980 A comprehensive model of U.S. agriculture incorporates the spatial pattern of supply, resource use, and the technical structure of agricultural production that is generated by a linear programming component, and it utilizes detailed information on market structure, processes, and prices that is provided by an econometric component. The methodology for the hybrid model is explained, and a summary of lessons learned from a recent test is presented. -AuthorsForecasting; Models; Policy; Simulation; Systems.English 2 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0019187276&partnerID=40&md5=0071fad8e5d575e86a0947ce86df86c6

The world economy: resilient for the rich, stubborn for the starving.1986 A description of the nature of the world economic system demonstrated through simulation using a system of linked national models for food and agricultural policy analysis which cover the whole world economy. In particular, shows that hunger is stubborn. It will not go away by merely increasing production; it will not go away by removing barriers to agricultural trade; it does not go away if the rich countries restrict their consumption or if they increase their production or even if they reduce their agricultural production, thus giving economic incentives to agricultural producers in developing countries.-from AuthorsEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0022853660&partnerID=40&md5=350d9cd9f50dc27ff84d9d6550331aef

Trade liberalisation and greenhouse gas emissions: The case of dairying in the European Union and New Zealand2006 The link between trade and the environment has aroused considerable interest both in terms of the impact of trade liberalisation on the environment, and also the impact of environmental policy on production and trade. Of key environmental concern at present is global warming and its association with greenhouse gas emissions. Agriculture is a sector of the economy that both contributes to, and will be affected by, climate change. This paper models the impact of agricultural trade liberalisation on greenhouse gas emissions from agriculture around the world, focusing particularly on the effects on New Zealand, a small economy highly dependent on agricultural trade. A partial equilibrium agricultural multicountry, multicommodity trade model is used for the analysis, extended to include physical production systems and their greenhouse gas emissions. Two simulations are performed: removal of agricultural policies in the EU and in all OECD countries. The results indicate that although producer returns in New ZealandAgricultural production systems; Greenhouse gas emissions; Trade liberalisationAustralasia; Eurasia; Europe; European Union; New Zealand; agricultural production; agricultural trade; dairy farming; emission; environmental policy; greenhouse gas; trade liberalizationEconomic outcomes of the Kyoto Protocol for New Zealand. Report to the New Zealand Ministry of Agriculture and Forestry, (2001); Anderson K., Strutt A., On measuring the environmental impact of agricultural trade liberalisation, Agriculture, Trade and the Environment: Discovering and Measuring the Critical Linkages, pp. 151-172, (1996); Beghin J., Dessus S., Roland-Holst D., van der Mensbrugghe D., The trade and environment nexus in Mexican agriculture. A general equilibrium analysis, Agricultural Economics, 17, pp. 115-131, (1997); Behan J., McQuinn K., Projections of greenhouse gas emissions from Irish agriculture, in FAPRI-Ireland Outlook 2002, Medium Term Analysis for the Agri-Food Sector, (2002); Bouamra-Mechemache Z., Chavas J., Cox T., Requillart V., EU dairy policy reform and future WTO negotiations: A spatial equilibrium analysis, Journal of Agricultural Economics, 53, pp. 233-257, (2002); Burniaux J.-M., A multi-gas assessment of the Kyoto Protocol, (2000); Burrell A., The demand for fertilizer in tEnglish 12 10.1111/j.1467-8489.2006.00343.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-33750554278&doi=10.1111%2fj.1467-8489.2006.00343.x&partnerID=40&md5=cfb92044ed97f2f9eb1ac9993066b460

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

Analyzing results from agricultural large-scale economic simulation models: Recent progress and the way ahead2015 This article discusses the role of post model processing and Graphical User Interfaces (GUIs) in the context of applying large and complex economic simulation models for Impact Assessment (IA) of policies impacting the agricultural and food sectors. The calculation of indicators from different domains and decomposition approaches is presented as part of post-processing of model results. We review user roles with regard to the application of complex economic models in agricultural IA, concluding that the GUIs will be mostly used by experienced analysts. The article stresses the role of GUIs in separating the code implementation of the economic model from the presentation of their results for analytical purposes. It highlights core functionalities of GUIs based on a detailed comparison between the GUIs and post-model analysis tools of three large economic models: Aglink- Cosimo, CAPRI and GTAP (Global Trade Analysis Project). Whereas the Aglink-Cosimo and CAPRI (Common Agricultural Policy Regionalised Impact MoAgriculture; Economic modelling; Graphical user interface; Policy impact assessment; Post-model processingBanta E.R., ModelMate - A Graphical User Interface for Model Analysis, (2011); Bazzani G., An integrated decision support system for irrigation and water policy design: DSIRR, Environmental Modelling and Software, 20, 2, pp. 153-163, (2005); Bezlepkina I., Adenauer M., Kuiper M., Janssen S., Knapen R., Kanellopoulos A., Brouwer F., Wien J.E., Wolf J., Van Ittersum M., Using the SEAMLESS integrated framework for ex-ante assess-ment of trade policies, Towards effective food chains: models and applications, pp. 251-271, (2010); Britz W., IT - An Unimportant Ingredient of Large Scale Models?, German Journal of Agricultural Economics, 48, 3-4, pp. 159-162, (1999); Britz W., GAMS Graphical Interface Generator. Institute for Food and Resource Economics, University Bonn, (2010); Britz W., GGIG Graphical Interface Generator, User Guide, (2010); Britz W., Decomposing price and other effects in the CAPRI market model for result analysis, (2011); Britz W., A New Graphical User Interface Generator for Economic Models and English 3 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84937551794&partnerID=40&md5=8d5c77ce9347aa38c48081a81557d2d7

The CAP beyond 20132012 The main purpose of the chapter is to demonstrate a policy analysis application of the AGMEMOD model and to provide an illustration of the range of policy scenarios that can be analysed using the AGMEMOD model. Specific results are provided for a scenario which looks at the impact of equalizing the level of direct payments per hectare across the EU. We thus present, in this chapter, the results for different alternate policy scenarios along the EU and individual Member States dimensions, illustrating the appropriateness of the policy harmonization approach for such analysis. © 2012 Springer Science +Business Media B.V. All rights reserved.Agmemod model; Common agricultural policy; EU Budget; EU-wide flat rate; Partial equilibrium sector modelling; Regional flat rate; SPS abolishmentBegg I., Funding the European Union. A Federal Trust Report on the European Union's Budget, (2005); Begg I., Heinemann F., New Budget, Old Dilemmas, (2006); Begg I., Sapir A., Eriksson J., The Purse of the European Union: Setting Priorities for the Future, (2008); Buckwell A., Next step in the CAP reform, EuroChoices, 6, 2, pp. 13-19, (2007); Bureau J.C., Mahe L.P., CAP Reform Beyond 2013: An Idea for a Longer View, (2008); Burfisher M.E., Hopkins J., Decoupled Payments: Household Income Transfers in Contemporary U.S. Agriculture, (2003); Chau N.H., De Gorter H., Disentangling the consequences of direct payment schemes in agriculture on fixed costs, exit decisions, and output, Am J Agr Econ, 87, 5, pp. 1174-1181, (2005); Cipriani G., Rethinking the EU Budget: Three Unavoidable Reforms, (2007); Daugbjerg C., Swinbank A., The politics of CAP reform: Trade negotiations, institutional settings and blame avoidance, J Common Market Stud, 45, pp. 1-22, (2007); ECORYS, A Study on EU Spending, (2008); Esposti R., RefoEnglish 0 10.1007/978-94-007-2291-0_5https://www.scopus.com/inward/record.uri?eid=2-s2.0-84930979837&doi=10.1007%2f978-94-007-2291-0_5&partnerID=40&md5=742467374dae0c6931a1474ccc3209d6

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

CAP reform: Prospects for crop markets in the Enlarged EU2005 Agricultural Policy Modelling in the EU has become more complicated due to the recent CAP reform and EU Enlargement. Under the AGMEMOD (Agricultural Member States Modelling) Partnership, teams of economists with specialist knowledge of agriculture in their own countries have come together to build the AGMEMOD model. The model can be used to analyse the impact of policy reform at a country level in EU member states and at an aggregate EU level. The model covers a wide variety of agricultural commodities, but this article focuses specifically on the impact of the policy reform on the cereals sector. Results are presented for the EU15 in aggregate, the New Member States (NMS), Bulgaria and Romania. The implication of EU Enlargement is also examined for the accession countries. For the EU15, results suggest that there would be a modest reduction in grain production and a slightly larger reduction in oilseeds production by 2010, as a response to the decoupling of cereal payments. Results for the NMS suggest that tEastern Hemisphere; Eurasia; Europe; World; agricultural policy; Common Agricultural PolicyAdams G., Westhoff P., Willot B., Young R.E., Do 'Decoupled' Payments Affect U.S. Crop Area? Preliminary Evidence from 1997-2000, American Journal of Agricultural Ecomics, 88, pp. 1190-1195, (2001); (2004); Channtreuil F., Hanrahan K., Levert F., The Luxembourg Agreement Reform of the CAP: An Analysis using the AGMEMOD Composite Model, (2005); Erjavec E., Donnellan T., Development of Policy Analysis Tools for the Agriculture Sector in EU New Member States, (2005); CAP reform - A longterm perspective for sustainable agriculture, (2003); Treaty concerning the accession of the Czech Republic, the Republic of Estonia, the Republic of Cyprus, the Republic of Latvia, the Republic of Lithuania, the Republic of Hungary, the Republic of Malta, the Republic of Poland, the Republic of Slovenia and the slovak Republic to the European Union, (2003)English 2 10.1111/j.1746-692X.2005.tb00104.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-20544443714&doi=10.1111%2fj.1746-692X.2005.tb00104.x&partnerID=40&md5=572ba3dd0849b3b46ab6c70c5ce860e9

Potential impact of EU common agriculture policy on croatian dairy sector - modelling results; [Potencijalni Utjecaj Zajedničke Poljoprivredne Politike Na Hrvatski Mljekarski Sektor - Rezultati Modela]2015 Milk in terms of production value has the second biggest share in Croatian agricultural sector in 2013 (CBS, 2014). It could be speculated that after the abolition of quotas in the European Union, the declining trend in domestic production will continue and that exposure to free European market will significantly affect the competitiveness of domestic production. The aim of this paper is to analyse the prospects of Croatian dairy industry (sector) under certain conditions of the EU Common Agricultural Policy (CAP) and to present projections simulated with the help of partial equilibrium model AGMEMOD. The main model inputs are policy and macroeconomic variables, supply-use balances of agro-food products and producer prices. The Baseline projections has shown that in 2025 in line with the CAP implementation there might be a decrease of dairy cows number by 33 %, the raw milk price by 14 % and the collected cow’s milk amount by 13 % compared to the five-year average of 2008-2012. The positive effect was noted iMilk and dairy products; Partial equilibrium model projections; The Common Agricultural PolicyBoulanger P., Ferrari E., Michalek J., Vinyes C., Analysis of the Impact of Croatia’s Accession to the EU on the Agri-Food Sectors. A Focus on Trade and Agricultural Policies, (2013); Chantreuil F., Donnellan T., Van Leeuwen M., Salamon P., Tabeau A.B., EU Dairy Quota Reform - AGMEMOD Scenario Analysis, Proceedings of 12Th Congress of the European Association of Agricultural Economists - EAAE 2008. Gent, Belgium, (2008); Chantreuil F., Hanrahan K., Leeuwen Van M., The Future of EU Agricultural Markets by AGMEMOD, (2012); Cow’s Milk and Dairy Products June 2014, First Release Number 1.1.26/6, 12 August 2014, (2014); Annual Purchase and Sale of Products of Agriculture, Forestry and Fishing, 2013 February 2014, First Release Number 1.1.3, 24 February 2014, (2014); EU Dairy Product Production. United Kingdom, (2014); Economic Accounts for Agriculture - Values at Current Prices, (2013); Fat Contents and Protein Contents (cow’s Milk)- Annual Data, (2014); Milk and Milk Products. Milk Collection (All Milks) and DairEnglish 7 10.15567/mljekarstvo.2015.0306https://www.scopus.com/inward/record.uri?eid=2-s2.0-84937820220&doi=10.15567%2fmljekarstvo.2015.0306&partnerID=40&md5=b0d79564a10160bb611da1f365bed800

Policy harmonized approach for the EU agricultural sector modelling2011 Policy harmonized (PH) approach allows for the quantitative assessment of the impact of various elements of EU CAP direct support schemes, where the production effects of direct payments are accounted through reaction prices formed by producer price and policy price add-ons. Using the AGMEMOD model the impacts of two possible EU agricultural policy scenarios upon beef production have been analysed - full decoupling with a switch from historical to regional Single Payment scheme or alternatively with re-distribution of country direct payment envelopes via introduction of EU-wide flat area payment. The PH approach, by systematizing and harmonizing the management and use of policy data, ensures that projected differential policy impacts arising from changes in common EU policies reflect the likely actual differential impact as opposed to differences in how "common" policies are implemented within analytical models. In the second section of the paper the AGMEMOD model's structure is explained. The policy harmonizCAP; Decoupling; Direct support; Modelling; Policy evaluationBalkhausen O., Banse M., Grethe H., Modelling CAP Decoupling in the EU: A Comparison of Selected Simulation Models and Results, Journal of Agricultural Economics, 59, pp. 57-71, (2007); Bartosova D., Bartova L., Fidrmuc J., EU enlargement implications on the New Member States agri-food trade, 12th EAAE Congress, Ghent, Belgium, (2008); Begg I., Sapir A., Eriksson J., The Purse of the European Union: Setting priorities for the future, Occasional Papers, (2008); Bhaskar A., Beghin J.C., How coupled are decoupled farm payments? A review of coupling mechanisms and the evidence, Working Papers Series, (2007); Britz W., Heckelei T., Recent Developments in EU Policies-Challenges for Partial Equilibrium Models, Modeling of Agricultural and Rural Development Policies, (2008); Buckwell A., Next step in the CAP reform, Eurochoices, 6, pp. 13-19, (2007); Bureau J.C., Mahe L.P., CAP reform beyond 2013: An idea for a longer view, Studies and Research, (2008); Chantreuil F., Hanrahan K., Levert F., The Luxembourg Agreement English 14 10.2137/145960611797215655https://www.scopus.com/inward/record.uri?eid=2-s2.0-79959896150&doi=10.2137%2f145960611797215655&partnerID=40&md5=321673d4df1ffaebe355503d09ea66bd

Thünen Baseline 2015-2025: Agri-economic projections for Germany2016 This article presents the Thünen Baseline 2015-2025, a projection of medium-term developments of the agricultural sector in Germany, addressing agricultural trade, prices, production, land use, income and environmental aspects. The Baseline was established using and combining several models of the Thünen Modelling Network. In the Thünen Baseline 2015-2025, a favourable outlook for world agricultural markets, in combination with a weak Euro, contribute to the positive development of many agricultural product prices and farm incomes in Germany. The abolishment of the milk quota and rising milk prices are key factors in the projected increase of milk production to 37 million tons by 2025. However, a sensitivity analysis, based on a scenario which assumes an appreciation of the Euro, highlights the extent to which export-oriented sectors (e.g., the milk sector) depend on macro-economic developments. Germany is the only member state without voluntary coupled support payments in the Baseline. The use of coupled payAgricultural policy; Germany; Impact assessment; Modelling; Modelling NetworkArmington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeier M., Analyse der Wirkungen Unterschiedlicher Systeme von Direkten Transferzahlungen Unter Besonderer Berücksichtigung von Bodenpacht- und Quotenmärkten, (2005); Umsetzung der EU-Agrarreform in Deutschland, (2015); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, 8, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2012, (2014); Cypris Ch., Positive Mathematische Programmierung (PMP) im Agrarsektormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM: Ein Kalkulationsprogramm für Emissionen aus der Landwirtschaft, Landbauforsch Völkenrode, 52, 1, pp. 19-42, (2002); Deppermann A., Grethe H., Offermann F., Distributional effects of CAP liberalisation on western German farm incomes: An ex-ante analysis, Eur Rev Agrie Econ, 41, 4, pp. 605-626, (2014); Prospects for EU Agricultural MarEnglish 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7f

Thünen-Baseline 2013-2023: Agri-economic projections for Germany2014 This article presents selected results of the Thünen-Baseline as well as the assumptions upon which these results are based. The Thünen-Baseline is established using and combining several models of theThünen model network. It provides a reference scenario for the analysis of the impacts of alternative policies and developments. The projections are based on data and information available as of winter 2013/14. The baseline assumes a continuation of the current policy framework and the implementation of already decided policy changes. For the Thünen-Baseline 2013 to 2023, this implies the implementation of the EU-CAP reform decided in 2013 and its national implementation according to the decisions made at the German Ministers of Agriculture conference. Overall, the Thünen-Baseline 2013 to 2023 draws a picture of a competitive agricultural sector in Germany, which adapts well to the changes of the latest policy reform and seizes the opportunities for expanding production, especially in the dairy sector. On the otAgricultural policy; Germany; Impact assessment; ModellingSuidae ATKIS-Objektartenkatalog Für Das Digitate Basis-Landschaftsmodell (ATKIS - OK Basis DLM) GeolnfoDok, (2008); Armington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeler M., Analyse Der Wirkungen Unterschiedlicher Systeme Von Direkten Transferzahlungen Unter Besonderer Berücksichtigung Von Bodenpacht- Und Quotenmarkten, (2005); Cypris C., Positive Mathematische Programmierung (PMP) Im Agrarsek- Tormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM - ein Kalkulationsprogramm für Emissionen aus der Landwirt- schaft, Landbauforsch Volkenrode, 52, 1, (2002); Deppermann A., Grethe H., Offermann F., Distributional Effects of CAP Liberalisation on Western German Farm Incomes: An Ex-ante Analysis [Online]., (2013); EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013: Technical Guidance to Prepare National Emission Inventories, (2013); Enzian S., Gutsche V., GIS-gestützte Berechnung derEnglish 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5a

Production and trade impacts of cap post 2022 reform on main croatian crop and livestock markets—partial equilibrium modelling approach2021 The Latest Common Agricultural Policy reform intends to expand and strengthen environmental and social support and to liberalise the delivery model carried out through strategic planning. This paper aims to assess the potential impacts of the new CAP reform on the main agricultural markets in Croatia. The impact assessment is analysed using the AGMEMOD model where, in addition to the baseline scenario, three scenarios of potential changes are developed and compared to the baseline. Changes in market patterns (production, yield and net trade) at the end of the simulated period are compared with the baseline scenario results by 2030. The reduction in support levels to production, abolishment of voluntary coupled supports and introduction of additional environmental constraints have a significant impact on the main Croatian agricultural markets. Crop markets prov to be less dependent on subsidies, so that market pattern changes will not mean the loss of Croatia’s net export status for soft wheat, maize and soy bAGMEMOD; Agricultural markets; CAP reform; Croatia; Impact assessmentEvaluation of Agricultural Policy Reforms in the European Union: The Common Agricultural Policy 2014–2020, (2017); Louhichi K., Ciaian P., Espinosa M., Perni A., Gomez y Paloma S., Economic impacts of CAP greening: Application of an EU-wide individual farm model for CAP analysis (IFM-CAP), Eur. Rev. Agric. Econ, 45, pp. 205-238, (2018); Gocht A., Ciaian P., Bielza M., Terres J.M., Roder N., Himics M., Salputra G., EU-Wide Economic and Environmental Impacts of CAP Greening with High Spatial and Farm-Type Detail, J. Agric. Econ, 68, pp. 651-681, (2017); Garzon I., Reforming the CAP. History of a Paradigm Change, (2006); Erjavec E., Lovec M., Research of European Union’s Common Agricultural Policy: Disciplinary boundaries and beyond, Eur. Rev. Agric. Econ, 44, pp. 732-754, (2017); Niemi J., Kettunen L., An analysis of the potential CAP changes: A Finnish case study, Proceedings of the International Congress, (2011); Harvey D., What does the history of the common agricultural policy tell us, Research Handbook on English 2 10.3390/agronomy11122518https://www.scopus.com/inward/record.uri?eid=2-s2.0-85121680359&doi=10.3390%2fagronomy11122518&partnerID=40&md5=abc3e8e1d3a24912df3ded46ab2d39f9

CEEC agricultural markets and EU accession2006 The modelling tools used to simulate the effects of agricultural policy changes in New Member States (NMS) of the EU and first results of a modelling exercise are presented and discussed. AG-MEMOD partial equilibrium models are used to simulate the effects of policy change scenarios such as EU accession as well as other policy developments and external conditions like changes in exchange rates or economic growth rates. NMS gain in particular from higher prices and budgetary support. Projections for most sectors show real improvements when measured against recent production levels, but less so when compared with historical production achieved in the late 1980s and early 1990s. EU Accession supports the orientation towards crop production where the CEEC becomes an important net exporter. Scenario results indicate that, in aggregate, the CEEC agriculture sector would have less favourable growth potential if it were to remain outside the EU and retain the policy instruments in place in advance of Accession.CEEC agriculture; EU enlargement; Market effectsAdams G., Westhoff P., Willot B., Young R.E., II Do 'decoupled' payments affect U.S. crop area? Preliminary evidence from 1997-2000, American Journal of Agricultural Economics, 83, pp. 1190-1195, (2001); Banse M., Macroeconomic implications of EU accession, Central and East European Agriculture in an Expanding European Union, pp. 133-156, (2000); Binfield J., Donnellan T., Hanrahan K., Westhoff P., World trade reform: Possible impact of the Doha Round on EU and Irish agriculture, (2006); Chantreuil F., Levert F., Hanrahan K.F., The Luxembourg Reform of the CAP: An Analysis using the AGMEMOD Composite Model, 89th EAAE Seminar, (2005); Erjavec E., Donnellan T., Kavcic S., Outlook for CEEC agricultural markets after EU accession, Eastern European Economics, (2005); Erjavec E., Kavcic S., The accession of Slovenia to the European Union - Scenario analysis for key agricultural markets with the Ag-MEMOD modelling approach University of Ljubljana, (2005); Esposti R., Lobianco A., Analysing the impact of the CAP refoEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-33747612417&partnerID=40&md5=bd3659ef52cf157165d8c957bea62f4d

Agricultural policy change in the EU: Analyzing the impact at member state and aggregate EU levels2012 EU policy makers understand that the impact at the Member State level of a proposed change in the Common Agricultural Policy (CAP) can determine its political feasibility. The AGMEMOD Partnership has developed a model to analyze the impact of EU agricultural policy changes at a Member State level of detail. The modeling tool captures the heterogeneity of agricultural systems across the EU Member States, while still maintaining analytical consistency. We use this AGMEMOD 2020 model to simulate a reform of the CAP and then examine the impacts of the policy change for aggregate EU and Member State agricultural commodity markets. © 2012 by Nova Science Publishers, Inc. All rights reserved.Agricultural policy; CAP reform; EU; Partial equilibrium model; Policy modelingBegg I., Funding the European Union: Making Sense of the EU Budget, (2005); Binfield J., Donnellan T., Hanrahan K., FAPRI-Ireland 2008 Outlook for EU and Irish Agriculture, (2008); Chantreuil F., Levert F., Erjavec E., Donnellan T., Hanrahan K., CAP reform: prospects for crop markets in the enlarged EU, Eurochoices, 4, 1, pp. 26-30, (2005); Chantreuil F., Hanrahan K., Levert F., The Luxembourg Agreement Reform of the CAP: An analysis using the AG-MEMOD composite model, (2005); Chantreuil F., Donnellan T., van Leeuwen M., Salamon P., Tabeau A., Bartova L., EU Dairy Quota Reform: AGMEMOD Scenario Analysis, (2008); Dol W., M'barek R., Bartova L., Impact analysis of CAP Reform on the Main Agricultural Commodities, (2008); Donnellan T., Hanrahan K., McQuinn K., Riordan B., Policy Analysis with the AG-MEMOD Model: Dealing with diversity in the EU Agri-Food Sector, EAAE Congress, (2002); Bartova L., M'barek R., Impact Analysis of CAP Reform on the Main Agricultural Commodities: Report II AGMEMOD Member State ResultsEnglish 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84895395332&partnerID=40&md5=c75160b41448a56dfa95c6a7764e5f42

Simulation of agricultural policy scenarios using the AGMEMOD model2020 The article considers and generalizes using evolutionary models of economics on the AGMEMOD model example - a partial equilibrium, dynamic, multi-country, and multi-market model that is used for analyzing the effects of agricultural policies on the respective sectors of each EU Member State and the EU as a whole. The use of the AGMEMOD model was illustrated in the example of designed specific scenarios of the development of the biofuel market in Ukraine until 2030. The practical application of the development is the possibility of using the research results by the relevant state institutions to stimulate the development of the biofuel market in Ukraine. The simulation example described in this paper can also be used by scientists from other countries to predict the impact of agricultural policy on the economy. Copyright © 2020 for this paper by its authors. Use permitted under Creative Commons License Attribution 4.0 International (CC BY 4.0).AGMEMOD model; Biofuel market; Mathematical programming; Simulation analysisAgricultural robots; Agriculture; Biofuels; Commerce; Knowledge management; Agricultural policies; Evolutionary models; Market model; Partial equilibrium; Research results; Simulation example; Ukraine; Industrial researchAlzahrani A., Ferdowsi M., Shamsi P., Dagli C. H., Modeling and simulation of microgrid, ProcediaComputer Science, 114, pp. 392-400, (2017); Etter P. C., Underwater acoustic modeling and simulation, (2018); Ma D., Carpenter N., Maki H., Rehman T. U., Tuinstra M. R., Jin J., Greenhouse environment modeling and simulation for microclimate control, Computers and electronics in agriculture, 162, pp. 134-142, (2019); Korobenko A., Bazilevs Y., Takizawa K., Tezduyar T. E., Computer modeling of wind turbines: 1. ALE-VMS and ST-VMS aerodynamic and FSI analysis, Archives of Computational Methods in Engineering, 26, 4, pp. 1059-1099, (2019); Pankratova L., Paientko T., Lysenko Y., Using Trading System Consolidated Models in Stock Exchange Price Forecasting, International Conference on Information and Communication Technologies in Education, Research, and Industrial Applications, pp. 364-391, (2019); Sandaruwan D., Kodikara D., Keppetiyagama C., Rosa R., Jayawardena M., Samarasinghe P., User perception of the physical aEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85096145254&partnerID=40&md5=94609064e63cdec1c5fa0e35ee57bfe7

Pesticide and greenhouse gas externalities from us agriculture - The impact of their internalization and climate change2013 Climate change may affect the use of pesticides and their associated environmental and human health impacts. This study employs and modifies a partial equilibrium model of the US agricultural sector to examine the effects of alternative regulations of the pesticide and greenhouse gas emission externality. Simulation results indicate that without pesticide externality regulations and low greenhouse gas emission mitigation strategy, climate change benefits from increased agricultural production in the US ARe more than offset by increased environmental costs. Although the combined regulation of pesticide and greenhouse gas emission externalities increases farmers' production costs, their net income effects ARe positive because of price adjustments and associated welfare shifts from consumers to producers. The results also show heterogeneous impacts on preferred pest management intensities across major crops. While pesticide externality regulations lead to substantial increases in total water use, climate policieagricultural sector model; Climate change impacts; environmental policy analysis; farm management adaptation; mathematical programming; pesticide externality; water resource; welfare maximizationAdams R.M., Fleming R.A., Chang C.C., McCarl B.A., Rosenzweig C., A Reassessment of the economic-effects of global climate-change on US agriculture, Climatic Change, 30, pp. 147-167, (1995); Alexandrov V., Eitzinger J., Cajic V., Oberforster M., Potential impact of climate change on selected agricultural crops in north-eastern Austria, Global Change Biology, 8, pp. 372-389, (2002); Antle J., Capalbo S., Mooney S., Spatial heterogeneity, contract design, and the efficiency of carbon sequestration policies for agriculture, Journal of Environmental Economics and Management, 46, pp. 231-250, (2003); Chang C.C., McCarl B.A., Mjelde J.W., Richardson J.W., Sectoral implications of farm program modifications, American Journal of Agricultural Economics, 74, pp. 38-49, (1992); Chen C.C., McCarl B.A., An investigation of the relationship between pesticide usage and climate change, Climatic Change, 61, (2003); Chen C.C., McCarl B.A., Adams R.M., Economic implications of potential climate change induced ENSO frequency andEnglish 3 10.1142/S2010007813500085https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015488440&doi=10.1142%2fS2010007813500085&partnerID=40&md5=f3b4a24e7ecf35f351fbecac08ff16a2

Nitrogen Tax and Set-Aside as Greenhouse Gas Abatement Policies Under Global Change Scenarios: A Case Study for Germany2020 The ambitious climate policy objectives of the COP21 agreement require the design and the implementation of effective and efficient policy instruments. The effectiveness and efficiency of agricultural abatement options depend on regional climate and natural conditions, changes in the global economy, global agricultural markets and regional agricultural production. Thus, the assessment of abatement options requires consideration of the global scale, the market scale and the regional producer scale. We investigate two abatement options discussed controversially in literature. Both have been partially applied to reduce environmental pollution from agriculture: a tax on nitrogen and the obligatory set-aside of agricultural land. Our study provides an assessment of the ecological effectiveness and the economic efficiency of both abatement options under different global scenarios. In our policy analysis we combine three applied policy simulation models to develop an integrated economic model framework. This model fAgriculture; Environmental policies; Global scenarios; Greenhouse gas abatement; Integrated modellingGermany; Agricultural robots; Agriculture; Commerce; Efficiency; Environmental protection; Gas emissions; Greenhouse gases; Nitrogen; Taxation; Agricultural markets; Agricultural productions; Effectiveness and efficiencies; Environmental pollutions; General equilibrium models; Greenhouse gas abatements; Marginal abatement costs; Partial equilibrium model; abatement cost; agricultural market; environmental policy; global change; greenhouse gas; numerical model; policy analysis; policy making; regional climate; set-aside; tax system; Economic analysisAlbiac J., Kahil T., Notivol E., Calvo E., Agriculture and climate change: potential for mitigation in Spain, Sci Total Environ, 592, pp. 495-502, (2017); Alexandratos N., Bruinsma J., World agriculture towards 2030/2050: the 2012 revision, (2012); Allen B., Marechal A., Agriculture GHG emissions: determining the potential contribution to the effort sharing regulation. Report prepared for Transport and Environment, (2017); Beurskens L.W., Hekkenberg M., Vethman P., Renewable Energy Projections (ECN-E—10-069). National Renewable Energy Action Plans of the European Member States, (2011); Blanco M., Adenauer M., Shresta S., Becker A., Methodology to Assess EU Biofuel Policies: The CAPRI Approach, (2013); Britz W., Automated model linkages: the example of CAPRI, Ger J Agric Econ, 8, pp. 363-367, (2008); Britz W., Hertel T.W., Impacts of EU biofuels directives on global markets and EU environmental quality: an integrated PE, global CGE analysis, Agric Ecosyst Environ, 142, pp. 102-109, (2011); Britz W., Witzke P.,English 5 10.1007/s10640-020-00425-0https://www.scopus.com/inward/record.uri?eid=2-s2.0-85085012412&doi=10.1007%2fs10640-020-00425-0&partnerID=40&md5=385d5f2f731ca2f0234d990d0a86bc3b

Development of marginal emission factors for N losses from agricultural soils with the DNDC-CAPRI meta-model2009 The article discusses marginal emission factors for N losses from agricultural soils, with rape and wheat as examples, and presents results for EU15 as high-resolution maps and aggregated to Member State level. The results are generated by linking the economic model for the agricultural sector CAPRI (Common Agricultural Policy Regional Impact) with spatial down-scaling, and a statistical meta-model for the bio-physical model DNDC (DeNitrification-DeComposition). For a given agro-economic scenario, CAPRI supplies for each crop the crop share, yield and fertilizer application rate spatially downscaled to clusters of 1 km × 1 km grid cells. The results from CAPRI are processed by a meta-model of DNDC to estimate the local greenhouse gas emissions from the soil. DNDC is a dynamic process-oriented model, which estimates trace gas fluxes and nutrient turnover in agricultural soils. The fit of the regressions is typically very good ( ∼0.95R2 for the majority of the regressions), and all coefficients are significant aDecision support tools; Integrated assessment; Marginal emission factors; Meta-model; N<sub>2</sub>OTriticum aestivum; agricultural policy; agricultural soil; decision support system; ecological modeling; fertilizer application; flux measurement; soil emission; trace gasAdler, Et al., INSEA (Integrated Sink Enhancement Assessment), (2007); Bouzaher A., Cabe R., Carriquiry A.L., Gassman P.W., Lakshminarayan P.G., Shogren J.F., Metamodels and Nonpoint Pollution Policy in agriculture, Water Resour. Res., 29, 6, pp. 1579-1587, (1993); Brown L., Syed B., Jarvis S.C., Sneath R.W., Phillips R.L., Goulding K.W.T., Li C., Development and application of a mechanistic model to estimate emission of nitrous oxide from UK agriculture, Atmos. Environ., 36, pp. 917-928, (2002); Butterbach-Bahl K., Kesik M., Miehle P., Papen H., Li C., Quantifying the regional source strength of N-trace gases across agricultural and forest ecosystems with process based models, Plant Soil, 260, pp. 311-329, (2004); Carriquiry A.L., Breidt F.J., Lakshminarayan P.G., Sampling schemes for policy analyses using computer simulation experiments, J. Environ. Manage., 22, pp. 505-515, (1998); Edwards R., Larive J.-F., Mahieu V., Rouveirolles P., Well-to-wheels analysis of future automotive fuels and powertrains in thEnglish 41 10.1016/j.agee.2009.04.026https://www.scopus.com/inward/record.uri?eid=2-s2.0-67651152583&doi=10.1016%2fj.agee.2009.04.026&partnerID=40&md5=76ca4d854c266ed60e65f2808fba6026

Impacts of EU biofuels directives on global markets and EU environmental quality: An integrated PE, global CGE analysis2011 As policy makers become increasingly aware of the impact of their decisions on the global economy, as well as the impact of developments in the global economy on regional and national resource use, the demand for cross-scale analysis of economic and environmental policies has become a high priority. This paper contributes to this literature by developing a new methodology to link two widely used policy models in order to provide an integrated assessment of the environmental impacts of EU biofuels mandates. By combining the CAPRI model of EU agricultural production and resource use with the GTAP model of global trade and land use, we are able to estimate both the global impacts of EU biofuels policies as well as the detailed, regional changes in land use and nutrient surplus. The applicability of this combined modeling approach extends well beyond biofuels. It could offer important insights into the global impacts of EU agricultural policy reforms, as well as analysis of the EU-regional impacts of global agreeBiofuels; Induced land use change; Model linkageagricultural production; biofuel; climate change; decision making; environmental assessment; environmental impact; environmental policy; environmental quality; European Union; global economy; integrated approach; land use; land use change; market system; policy making; resource use; trade policyBanse M., van Meijl H., Tabeau A., Woltjer G., Will EU biofuel policies affect global agricultural markets?, European Review of Agricultural Economics, 35, 2, pp. 117-141, (2007); Britz W., Automated model linkages: the example of CAPRI, Agrarwirtschaft, Jahrgang, 57, pp. 363-367, (2008); Impact Assessment of the Renewable Energy Roadmap-March 2007, (2007); Fargione J., Hill J., Tillman D., Polasky S., Hawthorne P., Land clearing and the biofuel carbon debt, Science, 319, pp. 1235-1238, (2008); Hertel T.W., Keeney R., Ivanic M., Winters L.A., Why isn't the Doha development agenda more poverty friendly?, Review of Development Economics, 13, 4, pp. 543-559, (2009); Hertel T.W., Lee H., Rose S., Sohngen B., Modeling land-use related greenhouse gas sources and sinks and their mitigation potential, Economic Analysis of Land Use in Global Climate Change Policy, (2009); Hertel T.W., Global Trade Analysis, Modeling and Applications, (1997); Hertel T.W., Tyner W.E., Birur D.K., Global impacts of biofuels, Energy JournEnglish 80 10.1016/j.agee.2009.11.003https://www.scopus.com/inward/record.uri?eid=2-s2.0-78649593555&doi=10.1016%2fj.agee.2009.11.003&partnerID=40&md5=6e73fe24970b33e279ac216d6808c696

Modelling of land cover and agricultural change in Europe: Combining the CLUE and CAPRI-Spat approaches2011 Recent European research projects have developed approaches that downscale land use related results of economic models. These results are primarily downscaled from the national or regional scale to a spatial resolution appropriate for environmental impact analysis. Different studies represent the interactions between the economic and geographic components of the land system in different ways. This paper explores how interactions between economic and geographic aspects of the land system can be strengthened in modelling studies. It does so by comparing two existing approaches (CLUE and Capri-Spat) for the European Union (EU27). CLUE focuses on disaggregating national level changes in claims for agricultural and urban area to a 1 km × 1 km grid, explicitly addressing consequences of changing demands for agricultural and urban area for other land uses such as (semi-) natural vegetation. Whereas, CAPRI-Spat is concerned with agricultural land use, disaggregating cropping shares, animal stocking densities, yield aEnvironmental impact assessment; Land use change; Land use modelling; Model linkageEurope; Animalia; agricultural change; agricultural land; agricultural policy; algorithm; cluster analysis; economic analysis; environmental impact; environmental impact assessment; estimation method; European Union; integrated approach; land cover; land use change; numerical model; pixel; spatial resolution; urban area; vegetation structureAdler G., Angenendt E., Aoki K., Armstrong G., Balkovic J., Baritz R., Benitez P., Blank D., Bujnovsky R., Cara S.D., Fuchs M., Franklin O., Jayet P.-A., Johns T., Kraxner F., Leduc S., Lexer M.J., McCallum I., Moltchanova E., Montanarella L., Muller B., Obersteiner M., Poltarska K., Rametsteiner E., Rammer W., Rokityanskiy D., Schlamadinger B., Schmid E., Schneider U.A., Schwab D.E., Seidl R., Skalsky R., Stolbovoy V., Strassmann K., Utermann J., Yan J., Zeddies J., INSEA (Integrated Sink Enhancement Assessment), Final Report, (2007); CAPRI Model Documentation 2008: Version 2 p, (2008); Britz W., Hertel T.; Britz W., Leip A., Development of marginal emission factors for N losses from agricultural soils with the DNDC-CAPRI meta-model, Agric. Ecosyst. Environ., 133, 3-4, pp. 267-279, (2009); (2004); Chakir R., Spatial Downscaling of Agricultural Land Use Data: An Econometric Approach Using Cross-entropy Method, (2007); Eickhout B., van Meijl H., Tabeau A., van Rheenen T., Economic and ecological consequences oEnglish 75 10.1016/j.agee.2010.03.008https://www.scopus.com/inward/record.uri?eid=2-s2.0-79960363631&doi=10.1016%2fj.agee.2010.03.008&partnerID=40&md5=7e47450a213cb1cabd3361a3c28b6e40

Opportunities and limitations in assessing the multifunctionality of agriculture within the CAPRI model2007 In recent years the objectives of agricultural policy have shifted from a principal focus on production and income towards agriculture's provision of public goods summarized by the term 'multifunctionality'. Agricultural sector models, which are important tools for policy advice, need to be adjusted in order to maintain their relevance and reliability in accordance with policy changes. This paper investigates the strengths and limitations of incorporating multifunctionality indicators in the agricultural sector model Common Agricultural Policy Regional Impact Analysis (CAPRI) by reviewing the existing literature and incorporating such indicators in the model. Multifunctionality indicators are developed and implemented for four selected aspects of multifunctionality: food security, landscape, environmental concerns and rural viability. By running different policy reform scenarios, it is shown that indicators closely related to the underlying economic variables of the sector model may provide useful to describeAgricultural policy; Indicators; Landscape; Multifunctional agriculture; Sector modellingEconomic analysis; Ecosystems; Public policy; agri-environmental policy; agricultural modeling; assessment method; bioindicator; crop production; environmental factor; food security; policy reform; public goods; Agricultural policy; Indicators; Landscape; Multifunctional agriculture; Sector modeling; AgricultureAndersen E., Elbersen B., Godeschalk F., Assessing multifunctionality of European livestock systems, Sustaining Agriculture and the Rural Environment-Governance, Policy and Multifunctionality, pp. 104-123, (2005); Attwood J.D., McCarl B., Chen C.C., Eddleman B.R., Nayda B., Srinivasan R., Assessing regional impacts of change: linking economic and environmental models, Agric. Syst., 63, pp. 147-159, (2000); Ballenger N., Mabbs-Zeno C., Treating food security and food aid issues at the GATT, Food Policy, 17, pp. 264-276, (1992); Brunstad R.J., Gaasland I., Vardal E., Multifunctionality of agriculture: an inquiry into the complementarity between landscape preservation and food security, Eur. Rev. Agric. Econ., 32, pp. 469-488, (2006); Chavas J.-P., Structural change in agricultural production: economics, technology and policy, Handbook of Agricultural Economics, 1, pp. 263-285, (2001); Freibauer A., Regionalised inventory of biogenic greenhouse gas emissions from European agriculture, Eur. J. Agron., 19, pp. 135English 28 10.1016/j.ecolind.2006.10.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-34547799029&doi=10.1016%2fj.ecolind.2006.10.002&partnerID=40&md5=d6f2607246b490996fb51946aff64619

A modelling approach for the assessment of the effects of Common Agricultural Policy measures on farmland biodiversity in the EU272013 In this paper we describe a methodology to model the impacts of policy measures within the Common Agricultural Policy (CAP) on farm production, income and prices, and on farmland biodiversity. Two stylised scenarios are used to illustrate how the method works. The effects of CAP measures, such as subsidies and regulations, are calculated and translated into changes in land use and land-use intensity. These factors are then used to model biodiversity with a species-based indicator on a 1km scale in the EU27. The Common Agricultural Policy Regionalised Impact Modelling System (CAPRI) is used to conduct the economic analysis and Dyna-CLUE (Conversion of Land Use and its Effects) is used to model land use changes. An indicator that expresses the relative species richness was used as the indicator for biodiversity in agricultural areas. The methodology is illustrated with a baseline scenario and two scenarios that include a specific policy. The strength of the methodology is that impacts of economic policy instrumAgricultural economics; Biodiversity; CAPRI; Common Agricultural Policy (CAP); Dyna-CLUE; Land use; ModellingEurope; Economic analysis; Farms; Land use; Agricultural economic; Common agricultural policy; Common agricultural policy regionalized impact modeling system; Dyna-CLUE; Impact modelling; Modeling; Modelling systems; Policy measures; agricultural economics; agricultural land; agricultural modeling; agricultural production; bioindicator; Common Agricultural Policy; economic analysis; environmental impact assessment; European Union; land use change; species diversity; species richness; subsidy system; agricultural land; article; biodiversity; cost; crop production; economic aspect; environmental planning; harvest; land use; nonhuman; species composition; species richness; theoretical model; BiodiversityArmington P.S., Atheory of demand for products distinguished by place of production, IMF Staff Papers, 16, pp. 159-178, (1969); Brady M., Kellermann K., Sahrbacher C., Jelinek L., Impacts of decoupled agricultural support on farm structure, biodiversity and landscape mosaic: some EU results, J.Agric. Econ., 60, pp. 563-585, (2009); CAPRI Model Documentation 2011, (2011); Britz W., Gocht A., Perez Dominguez I., Jansson T., Grosche S., Zhao N., EU-wide (Regional and Farm Level) Effects of Premium Decoupling and Harmonisation Following the Health Check Reform, (2012); Butler S.J., Boccaccio L., Gregory R.D., Vorisek P., Norris K., Quantifying the impact of land-use change to European farmland bird populations, Agric. Ecosyst. Environ., 137, pp. 348-357, (2010); Delbaere B., Nieto Serradilla A., Snethlage M., BioScore: A Tool to Asssess the Impacts of European Community Policies on Europe's Biodiversity, (2009); Donald P.F., Pisano G., Rayment M.D., Pain D.J., The common agricultural policy, EU enlargement and thEnglish 17 10.1016/j.jenvman.2013.04.008https://www.scopus.com/inward/record.uri?eid=2-s2.0-84878346102&doi=10.1016%2fj.jenvman.2013.04.008&partnerID=40&md5=f254859c16fc7cb30a4bea647cbe70ea

Incorporating farm structural change in models assessing the Common Agricultural Policy: An application in the CAPRI farm type model2016 This paper analyses the impact of incorporating farm structural change in the baseline of the partial equilibrium model CAPRI-FT (Common Agricultural Policy Regionalised Impact System-Farm Type). Structural change is defined as the change in the number of farms in a specific farm typology (defined by farm specialisation, region and economic size). In this study it has been assessed the changes derived from incorporating the exogenous estimated structural change in the CAPRI-FT baseline. In particular three different approaches have been compared with the naïve approach in which no structural change is considered. We apply a Bayesian motivated estimation framework, which treats the available information for each farm type as a random variable in the mathematical programming model. The comparison of the three approaches with the naïve baseline demonstrates that the incorporation of farm structural change has an effect in the area, herd size and economic size unit distribution in the farms types. These results hBaseline; CAPRI-Farm Type; Farm structural change; Farm typologiesBauer S., Some lessons from the Dynamic Analysis and Prognosis System (DAPS), Agricultural sector modelling, (1989); Bauer S., Quantitative Sektoranalyse als Entscheidungshilfe für die Agrarpolitik: Ein quantitatives Analyse- und Prognosesystem für die Landwirtschaft in der Bundesrepublik Deutschland (DAPS), (1979); Blanco M., Literature review of methodologies to generate baselines for agriculture and land use. CAPRI-RD Deliverable D4.1. CAPRI-RD collaborative project, EU 7th Framework Programme, (2010); CAPRI model documentation 2014., (2014); Day R.H., Cigno A., Modelling economic change: The recursive programming approach, (1978); Deppermann A., Offermann F., Grethe H., Redistributive effects of CAP liberalisation: From the sectoral level to the single farm, Journal of Policy Modeling, 38, 1, pp. 26-43, (2015); EPEC (European Parliament and European Council), Regulation (EU) No. 1307/2013 of the European Parliament and of the Council of 17 december 2013 establishing rules for direct payments to farmers unEnglish 7 10.1016/j.jpolmod.2016.03.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84975503903&doi=10.1016%2fj.jpolmod.2016.03.005&partnerID=40&md5=71d57f9d171a22146763aeb5e0ee9fce

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

A grassland strategy for farming systems in Europe to mitigate GHG emissions—An integrated spatially differentiated modelling approach2016 This paper assesses the impact of an EU-wide policy to expand grassland areas and promote carbon sequestration in soils. We use the economic Common Agricultural Policy Regionalized Impact (CAPRI) model, which represents EU agriculture using 2450 mathematical programming farm-type models in combination with the biogeochemistry CENTURY model, which provides carbon sequestration rates at a high resolution level. Both models are linked at the NUTS3 level using location information from the Farm Accounting Data Network. We simulated a flexible grassland premium such that farmers voluntary and cost efficiently increase grassland area by 5%. We find that the GHG mitigation potential and the costs depend on carbon sequestration rates, land markets and induced land use changes, and regional agricultural production structures. In Europe, the calculated net effect of converting 2.9 Mha into grassland is a reduction of 4.3 Mt CO2e (equivalents). The premium amounts to an average of EUR 238/ha, with a total cost of EUR 41CAPRI farm types; Carbon sequestration; Economic modelling; Grassland; Greenhouse gas emissions; Marginal abatement costs; Mitigation policyFrance; Germany; Italy; Netherlands; Spain; abatement cost; agricultural emission; carbon sequestration; environmental economics; European Union; farming system; grassland; greenhouse gasBritz W., Leip A., Development of marginal emission factors for N losses from agricultural soils with the DNDC-CAPRI meta-model, Agric. Ecosyst. Environ., 133, pp. 267-279, (2009); Britz W., Verburg P.H., Leip A., Modelling of land cover and agricultural change in Europe: combining the CLUE and CAPRI-Spat approaches. agriculture, ecosystems and environment 133, Agric. Ecosyst. Environ., 142, pp. 40-50, (2011); Conant R.T., Paustian K., Elliott T., Grassland management and conversion into grassland: effects on soil carbon, Ecol. Appl., 11, pp. 343-355, (2001); De Cara S., Jayet P.A., Marginal abatement costs of greenhouse gas emissions from European agriculture, cost-effectiveness, and the EU non-ETS Burden Sharing Agreement, Ecol. Econ., 70, pp. 1680-1690, (2011); (2011); (2014); European Environment Agency (EEA), (2006); (2014); (2012); (2014); Freibauer A., Rounsevell M.D.A., Smith P., Verhagen J., Carbon sequestration in the agricultural soils of Europe, Geoderma, 122, pp. 1-23, (2004); Gocht A., Britz W.,English 11 10.1016/j.landusepol.2016.07.024https://www.scopus.com/inward/record.uri?eid=2-s2.0-84983004008&doi=10.1016%2fj.landusepol.2016.07.024&partnerID=40&md5=cc77a92c9f2a676268529766d68fb2cb

Environmentalism and localism in agricultural and land-use policies can maintain food production while supporting biodiversity. Findings from simulations of contrasting scenarios in the EU2019 Increasing food production without further harming biodiversity is a key challenge of contemporary societies. In this paper, we assess trade-offs between agricultural output and two key agri-environmental indicators in four contrasting scenarios for Europe in 2040. The scenarios represent different storylines encompassing assumptions on macro-economic drivers (e.g. population and GDP growth rate), demand for food and livestock products as well as policy choices on trade liberalisation/protectionism, biodiversity conservation, regulations on land-use planning and subsidies to farmers through the European Union (EU) Common Agricultural Policy (CAP). Through a complex modelling chain, we projected for the year 2040: i) the total energy content of agricultural output; ii) the total nitrogen surplus, a proxy of the overall impact of agriculture on the environment; and iii) an index measuring the capacity of agricultural systems to support biodiversity. We present both aggregate results (EU level) and spatially expBiodiversity conservation; Common agricultural policy; Food production; Land sharing; Land use policies; ScenariosEurope; agri-environmental policy; agricultural policy; biodiversity; Common Agricultural Policy; environmentalism; European Union; food production; land use planning; policy analysisBanse M., Van Meijl H., Tabeau A., Woltjer G., Hellmann F., Verburg P.H., Impact of EU biofuel policies on world agricultural production and land use, Biomass Bioenergy, 35, 6, pp. 2385-2390, (2011); Baranzelli C., Jacobs C., Batista E., Silva F., Perpina Castillo C., Lopes Barbosa A., Arevalo Torres J., Lavalle C., The Reference Scenario in the LUISA Platform—updated Configuration 2014, (2014); Bartolini F., Brunori G., Understanding linkages between common agricultural policy and High Nature Value (HNV) farmland provision: an empirical analysis in Tuscany Region, Agric. Food Econ., 2, 1, (2014); Batista E., Silva F., Koomen E., Diogo V., Lavalle C., Estimating demand for industrial and commercial land use given economic forecasts, PLoS One, 9, 3, (2014); Britz W., Witzke P., CAPRI Model Documentation 2012, (2012); Cherlet M., Hutchinson C., Reynolds J., Hill J., Sommer S., von Maltitz G., World Atlas of Desertification, (2018); Desjeux Y., Dupraz P., Kuhlman T., Paracchini M.L., Michels R., Maigne E., ReinhEnglish 18 10.1016/j.landusepol.2019.05.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067293742&doi=10.1016%2fj.landusepol.2019.05.005&partnerID=40&md5=0f7c0edce0b1d591d8a292c018686673

Farm Type Effects of an EU-wide Direct Payment Harmonisation2013 In this study, we analyse how three scenarios involving different levels of harmonisation of common agricultural policy (CAP) decoupled payments in the EU affect the distribution of farm income across regions and farm types. We use the farm type extension of the common agricultural policy impact (CAPRI) model, which captures farm heterogeneity across the EU. The first scenario (NUTS1) assumes uniform per-hectare payments at the NUTS1 level. The second scenario (MS-CONV) equalises the per-hectare rates inside each Member State (MS) and partially harmonises the single payment scheme (SPS) across MS in line with the 2011 Commission proposal. The third scenario simulates a uniform per-hectare payment at the EU level. Depending on the implementation of the SPS, the NUTS1 flat rate induces a substantial redistribution of payments across farm types and NUTS2 regions, particularly in regions that apply the historical SPS. The MS-CONV and EU flat-rate schemes have more significant impacts at the EU-wide level. In the CAP reform; Farm-level modelling; Flat-rate payment; Income distributional effectsCommon Agricultural Policy; European Union; heterogeneity; income distribution; numerical model; policy reformArmington P., A theory of demand for products differentiated by place of production, IMF Staff Papers, 16, pp. 159-176, (1969); Baranger E., Clodic M., Galko E., Jayet P., Zakharov P., Modeling of Agricultural and Rural Development Policies, (2008); Barnard C.H., Whittaker G., Westenbarger D., Ahearn M., Evidence of capitalization of direct government payments into U.S. cropland values, American Journal of Agricultural Economics, 79, pp. 1642-1650, (1997); Blanco Fonseca M., Burrell A., Gay H., Henseler M., Kavallari A., M'Barek R., Perez Dominguez I., Tonini A., Impacts of the EU biofuel target on agricultural markets and land use: A comparative modelling assessment, (2010); Breustedt G., Habermann H., The incidence of EU per-hectare payments on farmland rental rates: a spatial econometric analysis of German farm-level data, Journal of Agricultural Economics, 62, pp. 225-243, (2011); Britz W., Automated model linkages: The example of CAPRI Agrarwirtschaft, Jahrgang, 57, pp. 363-367, (2008); Britz W., Witzke English 38 10.1111/1477-9552.12005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84872932586&doi=10.1111%2f1477-9552.12005&partnerID=40&md5=62d8f8793cd7caa2bf7f877cc7c48203

The Impact of Pillar II funding: Validation from a Modelling and Evaluation Perspective2015 We extend the Common Agricultural Policy Regionalised Impact Modelling System (CAPRI) with a regional computational general equilibrium (CGE) model to estimate the effects of the Pillar II of the Common Agricultural Policy. Our aim is to assess the modeling approach by comparing the scenario results with observations from the evaluation reports for rural development, supplemented with expert interviews and findings from the literature. For this purpose, an ex-post scenario is developed for Germany that models the effect of the Pillar II measures in 2006. We observe a moderate impact, namely, an increase in agricultural income (5%) and agricultural land use (0.15%), particularly grassland, and a substitution of arable land with grassland. This effect leads to a total increase in agricultural production, particularly of beef, and to an increase in total greenhouse gas emissions and total nitrogen surplus for Germany. Greenhouse gas emissions and nutrient surpluses per ha, however, are reduced. We observe that fComputable general equilibrium; Environmental policy; EU common agricultural policy; General equilibrium; Linear programming; Mathematical programming; Pillar 2; Productivity analysis; Rural and regional development; Social and economic developmentGermany; Common Agricultural Policy; computable general equilibrium analysis; environmental policy; European Union; general equilibrium analysis; linear programing; model validation; productivity; regional development; rural development; social developmentSynthesis of Rural Development mid-term Evaluations LOT 1. EAGGF Guarantee, Final Report for European Commission, (2005); Badertscher R., Evaluation of agri-environmental measures in Switzerland, Evaluating Agri-Environmental Policies: Design, Practice and Results, pp. 223-230, (2005); Bonfiglio A., Chiodo E., A regional impact analysis of European policies in rural areas, 87th EAAE Seminar Assessing Rural Development Policies of the CAP, pp. 147-162, (2004); Britz W., RegCgeEU+ in GAMS with Graphical User Interface a la CAPRI WP 3.2, Model development and adaptation - Regional CGEs, (2012); Britz W., Witzke H.-P., (2012); Buysse J., Verspecht A., Van Huylenbroeck G., Assessing the impact of the EU Common Agricultural Policy Pillar II support using micro-economic data, Evidence-Based Agricultural and Rural Policy Making: Methodological and Empirical Challenges of Policy Evaluation, pp. 17-18, (2011); Chabe-Ferret S., Subervie J., Estimating the causal effects of the French Agro-Environmental Schemes on FarmerEnglish 16 10.1111/1477-9552.12091https://www.scopus.com/inward/record.uri?eid=2-s2.0-84928206787&doi=10.1111%2f1477-9552.12091&partnerID=40&md5=049932bff4e440fcd909f597b24dec30

Setting Climate Action as the Priority for the Common Agricultural Policy: A Simulation Experiment2020 We quantitatively assess the impacts of re-allocating budgetary resources within Pillar 1 of the EU's Common Agricultural Policy (CAP) from direct income support to a direct greenhouse gas (GHG) reduction subsidy for EU farmers. The analysis is motivated by the discussion on the future CAP, with calls for both an increased ambition on climate action from the agricultural sector and for a more incentive-based delivery system of direct payments under strict budgetary restrictions. By conducting a simulation experiment with an agricultural partial equilibrium model (CAPRI), we are able to factor in farmers’ supply and technology-adjusting responses to the policy change and to estimate the potential uptake of the GHG-reduction subsidy in EU regions. We find that a budget-neutral re-allocation of financial resources towards subsidised emission savings can reduce EU agricultural non-CO2 emissions by 21% by 2030, compared to a business-as-usual baseline. Two-thirds of the emission savings are due to changes in produCAPRI model; climate action; Common Agricultural Policy; emission leakage; emission saving subsidyEurope; Common Agricultural Policy; computer simulation; emission inventory; European Union; experimental study; leakage; numerical model; policy analysisBarreiro-Hurle J., Perez-Dominguez I., Jansson T., Fellmann T., Weiss F., (2016); Britz W., Witzke P., CAPRI Model Documentation 2014, (2014); Burrell A., Ferrari E., Mellado A.G., Himics M., Michalek J., Shrestha S., Van Doorslaer B., Potential EU-Mercosur Free Trade Agreement: Impact Assessment – Volume 1: Main Results, (2011); Burrell A., Himics M., Van Doorslaer B., Ciaian P., Shrestha S., EU Sugar Policy: A Sweet Transition After 2015?, (2014); Caro D., LoPresti A., Davis S.J., Bastianoni S., Caldeira K., CH4 and N2O emissions embodied in international trade of meat, Environmental Research Letters, 9, (2014); De Cara S., Jayet P.-A., Marginal abatement costs of greenhouse gas emissions from European agriculture, cost effectiveness, and the EU non-ETS burden sharing agreement, Ecological Economics, 70, pp. 1680-1690, (2011); De Cara S., Houze M., Jayet P.-A., Methane and nitrous oxide emissions from agriculture in the EU: A spatial assessment of sources and abatement costs, Environmental & Resource EconomEnglish 17 10.1111/1477-9552.12339https://www.scopus.com/inward/record.uri?eid=2-s2.0-85066888364&doi=10.1111%2f1477-9552.12339&partnerID=40&md5=e33471fdf7f4838ed598507696f57cf6

European Agriculture after Brexit: Does Anyone Benefit from the Divorce?2021 The UK exited the EU on 31 January 2020, with a transition period agreed as part of the Withdrawal Agreement. During this transition period the UK and the EU will decide on their future trading relationship. No matter what form this relationship takes, there will be disturbances to agri-food markets. This study analyses four different scenarios with increasing barriers to trade, ranging from a very close relationship similar to the European Economic Area to a distant relationship in which the UK and EU trade on Most Favoured Nation terms, using the EU focused global agricultural sector model CAPRI. In the UK, food prices will increase in all scenarios, making consumers in the UK the biggest losers. Only in a free trade agreement scenario does the UK show an unambiguous positive net welfare gain in just the agri-food sector. In the case of the European Economic Area scenario, which assumes continued access to the single market, the net welfare impact would depend on the size of the UK’s continued contribution Agricultural policy; Brexit; CAPRI; common agricultural policy; economic modelling; international trade; trade analysis and policyUnited Kingdom; agricultural economics; agricultural market; Common Agricultural Policy; economic analysis; European Union; free trade; international trade; trade liberalizationAbreu M.D., Preferential Rules of Origin in Regional Trade Agreements, (2013); How Important is the UK’s ‘Rollover’ of Existing EU Free Trade Deals?: Agriculture and Horticulture Development Board 2020, (2019); Armington P.S., A Theory of demand for products distinguished by place of production, Staff Papers (International Monetary Fund), 16, pp. 159-178, (1969); Baker S., Swales D., Brexit Scenarios: an Impact Assessment, (2017); Barrett A., Bergin A., FitzGerald J., Lambert D., McCoy D., Morgenroth E., Siedschlag L., Studnicka Z., Scoping the Possible Economic Implications of Brexit on Ireland, (2015); Bellora C., Emlinger C., Foure J., Research For AGRI Committee - EU - UK Agricultural Trade: State of Play and Possible Impacts of Brexit, (2017); Berkum S.V., Jongeneel R.A., Vrolijk H.C.J., Leeuwen M.G.A.V., Jager J.H., Implications of a UK exit from the EU for British agriculture; Study for the National Farmers’ Union (NFU), Warwickshire, UK, (2016); Boulanger P., Philippidis G., The end of a romance? A noEnglish 10 10.1111/1477-9552.12396https://www.scopus.com/inward/record.uri?eid=2-s2.0-85089964591&doi=10.1111%2f1477-9552.12396&partnerID=40&md5=8591de54f172c35753cddd18d0c17aea

Assessing agricultural trade policies options with the European Union: A Brazilian perspective2009 Brazil has shown interest in agricultural trade negotiations at bilateral, regional, and multilateral levels. This study addresses several important negotiations, using the agricultural sector model CAPRI (Common Agricultural Policy Regional Impact Analysis), to analyze liberalization scenarios between the European Union and the Mercosur countries focusing particularly on their impacts in Brazil. Four possible agreements between Europe and Mercosur are simulated, including a broader multilateral agreement proposed in the G20. The results suggest that a bilateral scenario involving larger tariff rate quota increase, as called for by Mercosur, generates larger gains than accepting the European Union proposal of 2004 or further multilateral trade liberalization based on the G20 proposal. However, much larger increases in tariff rate quotas for all products are not necessarily justified in all cases. Moreover, Brazil's production and export potential is limited by factors other than trade restrictions. © 2009 IntAgriculture; Brazil; Mercosur; Trade liberalization; Trade negotiationsBrazil; South America; agricultural policy; agricultural trade; assessment method; European Union; modeling; tariff structure; trade liberalization; trade policyAlvim A.M., Waquil P.D., Acordos regionais de livre comércio e o mercado de arroz no Brasil, Revista de Economia e Agronegócio, 1, 3, pp. 315-340, (2003); Alvim A.M., Waquil P.D., Efeitos do acordo entre o Mercosul e a União Européia sobre os mercados de grãos, Revista de Economia e Sociologia Rural, 43, 4, pp. 703-723, (2005); Batalha M.O., Buainaim A.M., Scarpelli M., Silva A.L., Souza Filho H.M., Cadeia da Carne Bovina., (2007); Batalha M.O., Souza Filho H.M., Chaves G.L.D., C&T e i Para O Agronegócio Brasileiro: Mensurando e Qualificando Gastos Públicos e Privados., (2006); Boussard J.M., Gerard F., Piketty M.G., Liberaliser l'Agriculture? Théorie, Modèles et Réalité., (2005); Boussard J.M., Gerard F., Piketty M.G., Christensen A.K., Voituriez T., May the pro-poor impacts of trade liberalisation vanish because of imperfect information?, Agricultural Economics, 31, 2-3 SPEC. ISS., pp. 297-305, (2004); Britz W., Adenauer M., Alvarez-Coque J.-M., Elouhichi K., Flichman G., Galway E.G., Heckelei T., Frahan DeEnglish 6 10.1111/j.1574-0862.2009.00390.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-67650799926&doi=10.1111%2fj.1574-0862.2009.00390.x&partnerID=40&md5=3a192991e9d0ebaf1355bdc1c89e8932

Environmental consumption taxes on animal food products to mitigate greenhouse gas emissions from the European union2018 Livestock cause around 10% of total greenhouse gas (GHG) emissions in the European Union. Despite the large quantities, no economic policy is in place to reduce emissions from the sector. In this paper, we introduce consumption taxes on animal products in the European Union to reduce GHG emissions. Impacts are simulated using the CAPRI model, which was created to analyze the impacts of agricultural policy reforms within the EU. Tax levels of 16, 60 and 290 Euro per ton of GHG emissions are used in the estimations. Our results show that consumption taxes have small mitigation effects, up to 4.9% of total agricultural emissions from the EU-27, mainly due to inelastic demand. The main source of reductions is beef and France is the country where most reductions would take place, given high levels of production and consumption in the country, combined with a large demand elasticity of beef. © 2018 World Scientific Publishing Company.agricultural greenhouse gas emissions; Climate change; emission leakage; environmental taxes; mathematical modellingAbadie L.M., Galarraga I., Milford A.B., Gustavsen, Using food taxes and subsidies to achieve emission reduction targets in Norway, Journal of Cleaner Production, 134, pp. 280-297, (2016); Adenauer M., Jansson T., Johansson H., Effects of the EU sugar reform on developing countries, The European Union and Developing Countries: Trade, Aid and Growth in An Integrating World, (2007); Bajzelj B., Richards K.S., Allwood J.M., Smith P., Dennis J.S., Curmi E., Gilligan C.A., Importance of food-demand management for climate mitigation, Nature Climate Change, 4, pp. 924-929, (2014); Baumol W.J., Oates W.E., The Theory of Environmental Policy, (1988); Berners-Lee M., Hoolohan C., Cammak H., Hewitt C.N., The relative greenhouse gas impacts of realistic dietary choices, Energy Policy, 43, pp. 84-96, (2012); Britz W., Witzke P., CAPRI Model Documentation, (2012); Cederberg C., Hedenus F., Wirsenius S., Sonesson U., Trends in greenhouse gas emissions from consumption and production of animal food products-Implications for English 7 10.1142/S2010007818500094https://www.scopus.com/inward/record.uri?eid=2-s2.0-85053127146&doi=10.1142%2fS2010007818500094&partnerID=40&md5=65546b9d9ec76134126cb86f05a286e7

Flattening and redistribution of the CAP direct payments for the EU27 regions2012 The paper presents key results regarding a possible reform of the Common Agricultural Policy direct payments, based on a scenario analysis by the CAPRI (Common Agricultural Policy Regionalized Impact) modelling system. Combining aggregate programming models at the NUTS 2 level with a global spatial multi-commodity model, it enables depicting the impacts of different policy and economic scenarios from regional to the global scale. The paper discusses simulated impacts on farm income and agricultural markets from implementing the European flat rate hectare payment corrected for the purchasing power disparities across the Member States while reducing the overall budget outlays for direct payments by 50% and dismantling the remaining coupled support to ruminants. The results are an outcome of a comparative static analysis against a reference scenario which assumes the Health Check policy in 2020. The model results suggest a drop of the agricultural gross value added by 9% at the aggregate EU27 level compared to tAgriculture; Common agricultural policy (CAP); Mathematical programming; Sector modelingArmington P.S., A theory of demand for products distinguished by place of production, International Monetary Fund Staff Papers, 16, pp. 159-176, (1969); Baldock D., Bureau J.-C., Butault J.-P., Cooper T., Delame N., Erjavec E., Gohin A., Hart K., Heckelei T., Kleinhanss W., Matthews A., Rudloff B., Salvatici L., Witzke H.P., Zahrnt V., Zintl A., The Single Payment Scheme after 2013: New approach-new targets, European Parliament, Policy Department B: Structural and Cohesion Policies, Brussels, (2010); Begg I., Sapir A., Eriksson J., The Purse of the European Union: Setting Priorities For the Future, (2008); Bhaskar A., Beghin J.C., How coupled are decoupled farm payments? A review of the evidence, Journal of Agricultural and Resource Economics, 34, pp. 130-153, (2009); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2008, (2008); Bureau J.-C., Mahe L.-P., CAP Reform Beyond 2013: An Idea For a Longer View, (2008);English 1 10.17221/144/2011-AGRICECONhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-85046668099&doi=10.17221%2f144%2f2011-AGRICECON&partnerID=40&md5=538da89116bd3aee889d8fe4963434d1

Implications of Russia’s War in Ukraine for the Global Agri-Food Sector – An Ex-Ante Assessment using Different Simulation Models2022 In light of Russia’s war in Ukraine, three widely used trade and sector models were applied to assess: i) global food and nutrition security, ii) the effects on the bioeconomy, and iii) the implications for the European Common Agricultural Policy (CAP). Simu-lation results show that an export stop of agri-food commodities in Ukraine and Russia results in a sub-stantial increase in global agri-food prices under short-term assumptions. However, the longer-term effects are much smaller due to global supply respons-es. The effects on food security depend on the im-portance of cereals in countries’ diets. Furthermore, due to subsequent Gross Domestic Product declines, there may be further negative long-term implications for food security, especially in Africa. An additional scenario with a 10% increase in the global oil price shows that European Union (EU) biofuel production is heavily affected. The implementation of the initially envisaged CAP requirement of a set-aside of 4% of the farmed area would have little biofuels; CAPRI; CGE; DART; food security; GTAP; UkraineAguiar A., Narayanan B., McDougall R., An Overview of the GTAP 9 Data Base, Journal of Global Economic Analysis, 1, 1, pp. 181-208, (2016); Aguiar A., Chepeliev M., Corong E., McDougall R., VAN DER Mensbrugghe D., The GTAP Data Base: Version 10, Journal of Global Economic Analysis, 4, 1, pp. 1-27, (2019); Armington P.S., A Theory of Demand for Products Distinguished by Place of Production, Staff Papers (International Monetary Fund), 16, 1, pp. 159-178, (1969); BARREIRO-HURLE J., BOGONOS M., HRISTOV J., PEREZ-Domiguez I., Sahoo A., Salputra G., Weiss F., Bal-DONI E., Elleby C., Modelling environmental and climate ambition in the agricultural sector with the CAPRI model, pp. 1-93, (2021); Behringer J., Dullien S., Herzog-Stein A., Hohl-FELD P., RIETZLER K., STEPHAN S., THEOBALD T., TOBER S., Watzka S., Ukraine-Krieg erschwert Erholung nach Pandemie - Prognose der wirtschaftli-chen Entwicklung 2022/2023, IMK Report, 174, pp. 1-46, (2022); Berkhout P., Bergevoet R., van Berkum S., A brief analysis of the impact oEnglish 4 10.30430/gjae.2022.0310https://www.scopus.com/inward/record.uri?eid=2-s2.0-85148220894&doi=10.30430%2fgjae.2022.0310&partnerID=40&md5=cffedd97d4e76e720d1d63b9d4a74f51

Thünen Baseline 2015-2025: Agri-economic projections for Germany2016 This article presents the Thünen Baseline 2015-2025, a projection of medium-term developments of the agricultural sector in Germany, addressing agricultural trade, prices, production, land use, income and environmental aspects. The Baseline was established using and combining several models of the Thünen Modelling Network. In the Thünen Baseline 2015-2025, a favourable outlook for world agricultural markets, in combination with a weak Euro, contribute to the positive development of many agricultural product prices and farm incomes in Germany. The abolishment of the milk quota and rising milk prices are key factors in the projected increase of milk production to 37 million tons by 2025. However, a sensitivity analysis, based on a scenario which assumes an appreciation of the Euro, highlights the extent to which export-oriented sectors (e.g., the milk sector) depend on macro-economic developments. Germany is the only member state without voluntary coupled support payments in the Baseline. The use of coupled payAgricultural policy; Germany; Impact assessment; Modelling; Modelling NetworkArmington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeier M., Analyse der Wirkungen Unterschiedlicher Systeme von Direkten Transferzahlungen Unter Besonderer Berücksichtigung von Bodenpacht- und Quotenmärkten, (2005); Umsetzung der EU-Agrarreform in Deutschland, (2015); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, 8, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2012, (2014); Cypris Ch., Positive Mathematische Programmierung (PMP) im Agrarsektormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM: Ein Kalkulationsprogramm für Emissionen aus der Landwirtschaft, Landbauforsch Völkenrode, 52, 1, pp. 19-42, (2002); Deppermann A., Grethe H., Offermann F., Distributional effects of CAP liberalisation on western German farm incomes: An ex-ante analysis, Eur Rev Agrie Econ, 41, 4, pp. 605-626, (2014); Prospects for EU Agricultural MarEnglish 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7f

Thünen-Baseline 2013-2023: Agri-economic projections for Germany2014 This article presents selected results of the Thünen-Baseline as well as the assumptions upon which these results are based. The Thünen-Baseline is established using and combining several models of theThünen model network. It provides a reference scenario for the analysis of the impacts of alternative policies and developments. The projections are based on data and information available as of winter 2013/14. The baseline assumes a continuation of the current policy framework and the implementation of already decided policy changes. For the Thünen-Baseline 2013 to 2023, this implies the implementation of the EU-CAP reform decided in 2013 and its national implementation according to the decisions made at the German Ministers of Agriculture conference. Overall, the Thünen-Baseline 2013 to 2023 draws a picture of a competitive agricultural sector in Germany, which adapts well to the changes of the latest policy reform and seizes the opportunities for expanding production, especially in the dairy sector. On the otAgricultural policy; Germany; Impact assessment; ModellingSuidae ATKIS-Objektartenkatalog Für Das Digitate Basis-Landschaftsmodell (ATKIS - OK Basis DLM) GeolnfoDok, (2008); Armington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeler M., Analyse Der Wirkungen Unterschiedlicher Systeme Von Direkten Transferzahlungen Unter Besonderer Berücksichtigung Von Bodenpacht- Und Quotenmarkten, (2005); Cypris C., Positive Mathematische Programmierung (PMP) Im Agrarsek- Tormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM - ein Kalkulationsprogramm für Emissionen aus der Landwirt- schaft, Landbauforsch Volkenrode, 52, 1, (2002); Deppermann A., Grethe H., Offermann F., Distributional Effects of CAP Liberalisation on Western German Farm Incomes: An Ex-ante Analysis [Online]., (2013); EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013: Technical Guidance to Prepare National Emission Inventories, (2013); Enzian S., Gutsche V., GIS-gestützte Berechnung derEnglish 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5a

The Environmental and Climatic CAP Measures in Poland vs. Farmers’ Expectations—Regional Analysis2022 The Common Agricultural Policy of the European Union remains at the top tier of the union’s legacies with the aim of bequeathing a sustainable future for all. Series of actions geared towards reforming the environmental and climate goals of the CAP are constantly being taken. The objective of this paper is to verify if the environmental and climatic CAP measures proposed in Poland’s Strategic Development Plan for Agriculture, for the years 2023–2027, reflect farmers’ preferences regarding the structure of the CAP support. To achieve this goal, we model a hypothetical strategic game involving farmers from different regions. The outcomes of the game were derived from the ex-post analysis of EU funds, in the application for environmental and climatic CAP measures, in addition to the results of simulations of the partial equilibrium model for the agricultural sector (CAPRI). It was found out that farmers from regions with disadvantaged agrarian structures would find it more difficult to cope with new eco-schemes CAP; environmental sustainability; regional diversification; rural developmentGreenhouse gases; Regional planning; Sustainable development; CAP; Common agricultural policy; Development plans; Environmental sustainability; European union; Regional analysis; Regional diversification; Rural development; Strategic development; Strategic game; AgricultureSadowski A., Baer-Nawrocka A., Food and environmental function in world agriculture—Interdependence or competition?, Land Use Policy, 71, pp. 578-583, (2018); Roder N., Ackermann A., Baum S., Wegmann J., Strassemeyer J., Pollinger F., Limited Environmental Impact and High Costs Findings and Recommendations from the Project: An Evaluation of the Common Agricultural Policy from the Perspective of Environmental Protection II, (2021); Dessart F.J., Farmers’ Views on EU Agri-Environmental Policies: Contributing to the Common Agricultural Policy Impact Assessment with Evidence from Focus Groups, (2019); Gocht A., Ciaian P., Bielza M., Terres J.-M., Roder N., Himics M., Salputra G., EU-wide Economic and Environmental Impacts of CAP Greening with High Spatial and Farm-type Detail, J. Agric. Econ, 68, (2017); Hristov J., Clough Y., Sahlin U., Smith H.G., Stjernman M., Olsson O., Sahrbacher A., Brady M.V., Impacts of the EU’s Common Agricultural Policy “Greening” Reform on Agricultural Development, Biodiversity, and EcEnglish 5 10.3390/en15134529https://www.scopus.com/inward/record.uri?eid=2-s2.0-85132965482&doi=10.3390%2fen15134529&partnerID=40&md5=a29816833051a9e5dfbdf3f355fbcdba



Water–food nexus assessment in agriculture: A systematic review2021 The Water–Food Nexus (WF) has been proposed to reach equitable, balanced, and sustainable access to water and food resources in the face of the growing population demand. Therefore, developing models to assess them has become more relevant. This work systematically reviews the literature on the tools used to evaluate water and food resources between 2002 and 2020. Furthermore, it reports a critical analysis of the software used to assess the WF Nexus quantitatively. The models analyzed were Life Cycle Assessment (LCA), Common Agricultural Policy Regional Impact (CAPRI), Global Food and Water System (GFWS), Soil and Water Assessment Tool (SWAT), Water Evaluation And Planning system (WEAP), and Soil Water Atmosphere Plant (SWAP). We deduced that the following are necessary in evaluating the WF Nexus: (1) the capacity to generate future scenarios, (2) a global application, and (3) the application in case studies. The present paper is the first review to provide an overview of the software applied to evaluate WF CAPRI; Crops; GFWS; LCA; SWAT; WEAP; WF NexusAgriculture; Food Supply; Water; Water Resources; Water Supply; ground water; surface water; water; Common Agricultural Policy; demand analysis; food policy; food security; life cycle analysis; literature review; policy analysis; sustainability; agricultural procedures; computer model; computer simulation; crop production; environmental economics; environmental impact assessment; environmental management; environmental planning; environmental policy; environmental sustainability; food security; human; life cycle assessment; resource management; Review; soil analysis; systematic review; water analysis; water supply; agriculture; catering service; water supplyMaja M.M., Ayano S.F., The Impact of Population Growth on Natural Resources and Farmers’ Capacity to Adapt to Climate Change in Low-Income Countries, Earth Syst. Environ, (2021); Rasul G., Managing the food, water, and energy nexus for achieving the Sustainable Development Goals in South Asia, Environ. Dev, 18, pp. 14-25, (2016); Sapkota A.R., Water reuse, food production and public health: Adopting transdisciplinary, systems-based approaches to achieve water and food security in a changing climate, Environ. Res, 171, pp. 576-580, (2019); Ferroukhi R., Nagpal D., Lopez P.A, Hodges T., Mohtar R., Daher B., Mohtar S., Keulertz M., Renewable Energy in the Water, Energy & Food Nexus, International Renewable Energy Agency, pp. 24-35, (2015); Mannan M., Al-Ansari T., Mackey H.R., Al-Ghamdi S.G., Quantifying the energy, water and food nexus: A review of the latest developments based on life-cycle assessment, J. Clean. Prod, 193, pp. 300-314, (2018); Zapata-Sierra A.J., Manzano-Agugliaro F., Controlled deficit irrigaEnglish 6 10.3390/ijerph18094983https://www.scopus.com/inward/record.uri?eid=2-s2.0-85105373897&doi=10.3390%2fijerph18094983&partnerID=40&md5=746f5cb54dc9c9cc93bd852da6f1edb5

Socio-economic Implications of Banning Conventional Farrowing Crates in EU Pig Farming: A CAPRI-based Scenario Analysis2023 This paper presents an analysis of the potential socio-economic implications of the European Commission’s policy initiative to ban the use of cages in EU livestock farming, with a specific focus on conventional farrowing crates in the pig sector. Using the CAPRI (Common Agricultural Policy Regionalised Impact) tool, a multi-purpose comparative-static partial equilibrium modelling framework, the study examines two scenarios: an immediate phase-out of conventional farrowing crates by 2025 and a 10-year transition period until 2035. The simulation results indicate that the ban would lead to a significant decline in pork production in the EU, with production decreasing by 23.6% in the immediate phase-out scenario and by 8.4% in the 10-year transition scenario. The decline in production affects domestic demand and weakens the EU’s net trade position. However, the ban would also result in an increase in consumer prices and producer prices for pork, partly moderating the decline in profits for the pig sector. Moreovagricultural policy; cage ban; CAPRI; pig sector; socio-economic implicationsEvidence report: Comparing the potential implications of widespread use of different farrowing systems in the British pig sector, (2020); Anil L., Anil S.S., Deen J., Baidoo S.K., Wheaton J.E., Evaluation of well-being, productivity, and longevity of pregnant sows housed in groups in pens with an electronic sow feeder or separately in gestation stalls, American Journal of Veterinary Research, 66, 9, pp. 1630-1638, (2005); Baxter E.M., Lawrence A.B., Edwards S.A., Alternative farrowing accommodation: welfare and economic aspects of existing farrowing and lactation systems for pigs, Animal, 6, 1, pp. 96-117, (2011); Bates R.O., Edwards D.B., Korthals R.L., Sow performance when housed either in groups with electronic sow feeder or stalls, Livestock Production Science, 79, 1, pp. 29-35, (2003); Buoio E., Costa A., Space allowance and piglets survival rate in the farrowing crate, Large Animal Review, 26, pp. 239-247, (2020); CAPRI model documentation, (2022); Chidgey K.L., Morel P.C.H., Stafford K.J., Barugh I.W.,English 1 10.7896/j.2584https://www.scopus.com/inward/record.uri?eid=2-s2.0-85179320689&doi=10.7896%2fj.2584&partnerID=40&md5=0b0df56955262cb662d3f651b80f78be

Analyzing results from agricultural large-scale economic simulation models: Recent progress and the way ahead2015 This article discusses the role of post model processing and Graphical User Interfaces (GUIs) in the context of applying large and complex economic simulation models for Impact Assessment (IA) of policies impacting the agricultural and food sectors. The calculation of indicators from different domains and decomposition approaches is presented as part of post-processing of model results. We review user roles with regard to the application of complex economic models in agricultural IA, concluding that the GUIs will be mostly used by experienced analysts. The article stresses the role of GUIs in separating the code implementation of the economic model from the presentation of their results for analytical purposes. It highlights core functionalities of GUIs based on a detailed comparison between the GUIs and post-model analysis tools of three large economic models: Aglink- Cosimo, CAPRI and GTAP (Global Trade Analysis Project). Whereas the Aglink-Cosimo and CAPRI (Common Agricultural Policy Regionalised Impact MoAgriculture; Economic modelling; Graphical user interface; Policy impact assessment; Post-model processingBanta E.R., ModelMate - A Graphical User Interface for Model Analysis, (2011); Bazzani G., An integrated decision support system for irrigation and water policy design: DSIRR, Environmental Modelling and Software, 20, 2, pp. 153-163, (2005); Bezlepkina I., Adenauer M., Kuiper M., Janssen S., Knapen R., Kanellopoulos A., Brouwer F., Wien J.E., Wolf J., Van Ittersum M., Using the SEAMLESS integrated framework for ex-ante assess-ment of trade policies, Towards effective food chains: models and applications, pp. 251-271, (2010); Britz W., IT - An Unimportant Ingredient of Large Scale Models?, German Journal of Agricultural Economics, 48, 3-4, pp. 159-162, (1999); Britz W., GAMS Graphical Interface Generator. Institute for Food and Resource Economics, University Bonn, (2010); Britz W., GGIG Graphical Interface Generator, User Guide, (2010); Britz W., Decomposing price and other effects in the CAPRI market model for result analysis, (2011); Britz W., A New Graphical User Interface Generator for Economic Models and English 3 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84937551794&partnerID=40&md5=8d5c77ce9347aa38c48081a81557d2d7

Spatial down-scaling as a tool to improve multifunctionality indicators in economic models2013 The recent broadening of agricultural policy objectives and their related policy instruments has not been mirrored to the same extent in many agricultural sector models. For example, while the Common Agricultural Policy (CAP) of the European Union is becoming more concerned with rural development (second pillar of the CAP), most agricultural sector models are not able to handle the types of policy instruments covered by the second pillar accurately. Consequently, there is a considerable gap between the demand of policy makers and the supply provided by sector models. This paper aims at contributing to narrow this gap by presenting an extension of the agricultural sector model CAPRI (Common Agricultural Policy Regional Impact Analysis) that enables a deeper regionalization of the model and which may prove useful in extending the relevance and reliability of indicators measuring agriculture's multifunctionality. © 2009 by Nova Science Publishers, Inc. All rights reserved.Agricultural policy; Indicators; Multifunctional agriculture; Regional downscaling; Sector modellingAdler, Et al., (2007); Britz W., EU-wide spatial down-scaling of results of regional economic models to analyze environmental impacts, (2008); Britz W., CAPRI Modelling System Documentation, (2005); Britz W., Heckelei T., Recent Developments in EU Policies - Challenges for Partial Equilibrium Models; Chakir R., Spatial downscaling of Agricultural Land Use Data: An econometric approach using cross-entropy method, (2007); Agriculture in the European Union, (2007); Rural Development in the European Union - Statistical and Economic Information - Report 2006, (2006); Prospects for agricultural markets 2003-2010, (2003); Indicators for the Integration of Environmental Concerns into the Common Agricultural Policy, (2000); World agriculture: towards 2015/2030, (2003); Hoogeveen Y., Petersen J.E., Balazs K., Higuero I., High nature value farmland -Characteristics, trends and policy challenges, (2004); Jansson T., Econometric specification of constrained optimization models Dissertation, (2007); Jansson T., Bakker M., English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84892881748&partnerID=40&md5=3f1a318574712596a62a380d3ba0d12f

Medium-term prospects for portuguese agriculture under health check proposals - A quantitative analysis with the CAPRl modelling system2010 The challenges of Common Agricultural Policy are driven by internal and external factors, such as the budgetary constraints, the budget reform, the globalization and the world financial crisis. According to this work results, CAP will continue its evolution from a sectorial to a territorial approach, with a slow re-balance of its two pillars. The Portuguese agriculture will slowly adjust itself to the disappearance of prices and markets policy and the reinforcement of rural development policy. As in the past, agriculture will accommodate the reform effects and adjust to a new framework without sudden brakes or disclosers.Capri model; Common agricultural policy; Health check proposalsAnania G., Et al., Policy Vision for Sustainable Rural Economies in An Enlarged Europe, (2003); Preparing for the Health Check of the CAP Reform, (2007); Scenario 2020 - Scenario Study on Agriculture and the Rural World, (2007); Mid-Term Review of the Common Agricultural Policy: July 2002 Proposals, Impact Analysis, (2003); Britz W., Wieck C., Perez I., Jansson T., CAPRI Model Description, (2003); Britz W., Wieck C., Perez I., Mid Term Review Impact Analysis with the CAPRI Modelling System, (2002); Wieck C., Perez I., Britz W., Medium Term Prospects for EU Dairy Markets under Agenda 2000 and the Midterm Review Proposals - A Quantitative Analysis for the Spanish Dairy Sector with the CAPRI Modelling System, (2002)English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955184073&partnerID=40&md5=3176755384bbcce529823528c6727927

Introduction of positive mathemathical programming in sector modelling of Slovenian agriculture; [Uvedba metode pozitivnega matematičnega programiranja v sektorsko modeliranje slovenskega kmetijstva]2011 The paper presents the key results of the doctoral dissertation by Koz ̌ar (2010), which introduced the method of positive mathematical programming (PMP) in sector modelling of Slovenian agriculture in order to enrich the set of empirical tools for quantitative impact analysis of economic and political changes on Slovenian agriculture. CAPRI modelling system, a comparative static partial equilibrium model of European agriculture was applied. The model enables impact assessment of different policy and economic scenarios at the aggregate level of EU27, at the level of Member States groups, Member States or NUTS 2 regions and by individual products. The second goal of the dissertation was to test the introduced approach by comprehensive regional analysis of production and economic impacts of implementing two scenarios of long-term reforms of CAP pillar I direct payments policy on Slovenian and European agriculture. Model results show that the abolition of direct payments would result in drop of the baseline incoAgriculture/common agricultural policy/cap/sector modelling/mathematical programming/sloveniaAdenauer M., Britz W., Gocht A., Gomann H., Cristoiu A., Ratinger T., Modelling Impacts of Decoupled Premiums: Building-up a Farm Type Layer Within the EU-wide Regionalised CAPRI Model, (2006); AGRA-EUROPE Bonn, (2010); Baldock D., Bureau J.-C., Butault J.-P., Cooper T., Delame N., Erjavec E., Gohin A., Hart K., Heckelei T., Kleinhanss W., Matthews A., Rudloff B., Salvatici L., Witzke H.P., Zahrnt V., Zintl A., The Single Payment Scheme After, (2013); Banse M., Helming J., van Meijl H., Nowicki P., SCENAR2020: Future of European Agriculture under different policy options, the economic modelling framework, Modelling of Agricultural and Rural Development Policies, 107, (2008); Bhaskar A., Beghin J.C., How Coupled Are Decoupled Farm Payments? a Review of Coupling Mechanisms and the Evidence, (2007); Bhaskar A., Beghin J.C., How coupled are decoupled farm payments? A review of the evidence, Journal of Agricultural and Resource Economics, 34, 1, pp. 130-153, (2009); Britz W., An overview on the CAPRI model, CommonEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-80051564053&partnerID=40&md5=015b20e4d6acc55c7f8fee58305cbc12

EU-Wide (Regional and Farm level) Effects of premium decoupling and harmonisation following the health check reform2012 This article investigates the income effects of decoupled payments distributed at the farm-type or uniformly at the regional level within the European Union. The analysis was conducted using detailed information on the implementation of the Health Check policy package for agricultural activities in each of the 27 member states, which is included in the Common Agricultural Policy Regionalised Impact (CAPRI) model. In the simulation experiments, the transition from individual to uniform per-hectare rates at the country level was explicitly modelled. The results show significant income shifts only for single products, such as durum wheat. Moreover, income was redistributed away from traditional "Grandes Cultures" crop production to fodder production, an effect primarily caused by the capitalisation of decoupled premiums on previously unsubsidised land. Cattle, sheep and goat production was primarily affected in the animal sector. Land values are expected to increase considerably, especially those of grasslands.Common agricultural policy; Decoupling; Direct payments; Health check reform; Income distribution; Land rentsArmington P.S., A Theory of Demand for Products Distinguished by Place of Production, IMF Staff Papers, 16, pp. 159-178, (1969); Balkhausen O., Banse M., Grethe H., Modelling CAP Decoupling in the EU: A Comparison of Selected Simulation Models and Results, Journal of Agricultural Economics, 59, 1, pp. 57-71, (2007); Banse M., Grethe H., Nolte S., European Simulation Model (ESIM) in GAMS: Model Documentation, Model Documentation prepared for DG AGRI, (2004); Bhaskar A., Beghin J.C., How Coupled Are Decoupled Farm Payments? A Review of the Evidence, Journal of Agricultural and Resource Economics, 34, 1, pp. 130-153, (2009); Brady M., Kellermann K., Sahrbacher C., Jelinek L., Impacts of Decoupled Agricultural Support on Farm Structure, Biodiversity and Landscape Mosaic: Some EU Results, Journal of Agricultural Economics, 60, 3, pp. 563-585, (2009); Britz W., Heckelei T., Dominguez I.P., Land Use Effects of Decoupling: An EU wide, regionally differentiated Analysis, Agrarwirtschaft, 55, 5-6, pp. 216-226, (2006); English 8 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84863607189&partnerID=40&md5=b48cce53b56095c4f99c62f9487905f2

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

Land in the EU for perennial biomass crops from freed-up agricultural land: A sensitivity analysis considering yields, diet, market liberalization and world food prices2019 The production of food is considered to have priority over fuel and fiber. According to this “food first” principle, only agricultural land not used to produce crops or fodder is included in analyses to determine the production potential of perennial biomass crops (PBC) for the bioeconomy. Previous assessments report remarkably high future PBC potentials in the EU from surplus agricultural area (7–48 Mha) that is expected to be released from current agricultural use largely due to agricultural intensification. To better understand the implications of specific land use policies on land availability for PBC cultivation in the EU, we conducted a sensitivity analysis using the agricultural sector model, ESIM (European Simulation Model). Four factors were considered: crop yields, livestock demand, market liberalization, and world food prices. Our results from these scenarios show that freed-up surplus agricultural area for PBC in the EU ranges from 0 to 6.5 Mha (0 to 15.0 Mha, if fallow land is included) until 205Agriculture; Bioeconomy; Land use; Lignocellulose; Perennial biomass cropsEurope; Animalia; agricultural land; biomass; diet; European Union; food market; land use change; liberalization; price dynamics; sensitivity analysisAlexandratos N., Bruinsma J., World Agriculture Towards 2030/2050: the 2012 Revision, ESA Working Paper No. 12-03, (2012); Allen B., Kretschmer B., Baldock D., Menadue H., Nanni S., Tuker G., Space for Energy Crops-Assessing the Potential Contribution to Europe's Energy Future: Report Produced for BirdLife Europe, European Environmental Bureau and Transport & Environment. IEEP, London, (2014); Aust C., Schweier J., Brodbeck F., Sauter U.H., Becker G., Schnitzler J.-P., Land availability and potential biomass production with poplar and willow short rotation coppices in Germany, GCB Bioenergy, 6, pp. 521-533, (2014); Balkhausen O., Banse M., Grethe H., Modelling CAP decoupling in the EU: a comparison of selected simulation models and results, J. Agric. Econ., 59, pp. 57-71, (2007); Barr K.J., Babcock B.A., Carriquiry M.A., Nassar A.M., Harfuch L., Agricultural land elasticities in the United States and Brazil, Appl. Econ. Perspect. P, 33, pp. 449-462, (2011); Batidzirai B., Smeets E.M.W., Faaij A.P.C., HarmonisEnglish 11 10.1016/j.landusepol.2018.11.023https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058661286&doi=10.1016%2fj.landusepol.2018.11.023&partnerID=40&md5=ffb27cfb3051532abda021a94609e5b3

The basic linked system of the food and agriculture program at IIASA: An overview of the structure of the national models1982 The main aim of the Food and Agriculture Program is to explore alternative solutions to the world's food problem. Towards this end a system of linked models will be used for policy analysis over a medium time horizon. The Basic Linked System of the FAP consists of national models which describe in detail the food and agriculture system of the corresponding country and contain a rather aggregate mapping of the respective nonagricultural sector. The interdependencies of the two sectors are modelled as well. In this paper, the methodological and computational requirements a model should fulfill in order to become linkable with the FAP's model system are discussed and an overview of the structure of the national models of those countries which were built at IIASA by members of the FAP is given. A national model consists of three components: one for supply, one for demand and a third describing the process of policy decision-making. The policy module provides a mapping from the objectives the policymakers pursue wFAO, Food and Agriculture Organization of the United Nations, Assessment of the World Food Situation: Past and Present, Item 8 of the Agenda of the UN World Food Conference, (1974); FAO, Food and Agriculture Organization of the United Nations, Proceedings of the Twentieth Session of the FAO, (1979); FAO, Food and Agriculture Organization of the United Nations, A World Price Equilibrium Model, Projections Research Paper No. 3, (1971); Japan, Ministry of Agriculture and Forestry, Outline of the World Food Model and the Projections of the Agricultural Products for 1980, 1985, (1974); Linnemann, de Hoogh, Keyzer, van Heemst, MOIRA: Model of International Relations in Agriculture, (1979); Takayama, Hashimoto, Dynamic Market-Oriented World Food Projections and Planning Models and Their Empirical Results for the 1970–1974 World Food Situation, World Food Projections Report No. 2, (1976); Lundborg, Trade Policy and Development: Income Distribution Effects in the Less Developed Countries of the US and EEC Policies forEnglish 1 10.1016/0270-0255(82)90042-2https://www.scopus.com/inward/record.uri?eid=2-s2.0-49049136533&doi=10.1016%2f0270-0255%2882%2990042-2&partnerID=40&md5=5ad68dd0e8c330b617931da30267a284

Food costs and the 1988 US drought. An assessment of stock policies1991 Alternative government stock policies are evaluated in terms of their effects on the US livestock sector and consumer food prices before and after the 1988 drought using a comprehensive model of the US agricultural sector. Stock levels associated with the Food Security Act of 1985 (FSA85) are compared with those of a reduced-stock policy. This option reduced government corn stocks to zero and lowered overall stocks by almost 2 million bushels prior to the drought, saving taxpayers about $15 billion compared to the observed level of spending associated with FSA85. However, consumers were projected to spend almost $40 billion more following the drought in higher food (particularly meat) costs because of the dramatic shock lower corn stocks would have on corn prices and the livestock sector. © 1991.USA; Zea mays; drought (1988); Food Security Act (1985); government policy; livestock sector; policy assessment; price level; simulation model; stock policyKinsey, ‘Consumers’ welfare and food and agriculture policy, Consumer Demand and Welfare: Implications for Food and Agricultural Policy, pp. 2-8, (1986); Cochrane, The need to rethink agricultural policy in general and to perform some radical surgery on commodity programs in particular, American Journal of Agricultural Economics, 67, 5, pp. 1002-1009, (1985); Schuh, International agriculture and trade policies: implications for the United States, Agricultural Policy: The 1985 Farm Legislation, (1985); Alston, Hurd, Some neglected social costs of government spending in farm programs, American Journal of Agricultural Economics, 72, 1, pp. 149-156, (1990); Ospina, Shumway, Impact of corn prices on slaughter beef composition and prices, American Journal of Agricultural Economics, 63, 4, pp. 700-703, (1981); Westhoff, Bauer, Stephens, Meyers, FAPRI US Crops Model Documentation, CARD Technical Report, (1990); Brandt, Young, Womack, Modeling the impacts of two agricultural policies on the US livestock sector: a systEnglish 0 10.1016/0306-9192(91)90033-Ghttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0026311904&doi=10.1016%2f0306-9192%2891%2990033-G&partnerID=40&md5=1970f8b066c84041b37c22e5b6370149

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

Beef sector re-structuring after Agenda 2000: An Irish example2001 The reforms of the beef sector that resulted from Agenda 2000 are the most comprehensive for any commodity. Price support is reduced and the drop in revenue from the market is compensated by an increase in direct payments. In this paper, two integrated modelling approaches are used to produce projections for the sector that incorporate both agricultural policy changes and the evolving macroeconomic environment using the example of Ireland. It is projected that these changes will result in a restructuring of the beef sector in Ireland, which will have consequences for both farming, and related industries, and therefore for rural development as a whole. © 2001 Elsevier Science Ltd. All rights reserved.Beef; Farm re-structuring; Policy analysisIreland; agricultural policy; agricultural reform; livestock farming; reform processBinfield J., An Econometric Model of the Beef Sector in Ireland, (2000); Binfield J., Donnellan T., McQuinn K., Econometric modelling of Irish agriculture, 65th EAAE Seminar, (2000); Binfield J., Donnellan T., McQuinn K., Agricultural outlook for Ireland, Outlook 2000: Medium Term Analysis for the Agri-Food Sector, (2000); Downey L., What will the agri-food industry look like in 2015?, Teagasc Agri-Food Millennium Conference, (1999); Dunne L., Shanahan U., O'Connell J., Direct Payments and Cattle Margins in Ireland. Development of a Strategic Approach for a Single EU Beef Market, (1999); Medium Term Outlook, (1999); Fingleton W., Cushion M., Agriculture in Figures, (1998); Flemming K., Irish dairy farm-level change in response to freeing the milk market: Towards a methodology to assess tendency to implement change, Rural Economy Research Centre, (1998); Hennessy T., Projected farmer response to the agricultural outlook for Ireland, Outlook 2000: Medium Term Analysis for the Agri-Food Sector, pp. 43-55, (2000)English 10.1016/S0306-9192(01)00004-510.1016/S0306-9192(01)00004-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034934502&doi=10.1016%2fS0306-9192%2801%2900004-5&partnerID=40&md5=86c5c37724eaf61123764fa6d668f077

The Impact of Trade Barriers on Mandated Biofuel Consumption in Canada2011 A customized version of the deterministic Food and Agricultural Policy Research Institute (FAPRI) modeling system was used to assess the impacts of two alternative scenarios: (1) an increase in Canadian ethanol demand to 10% of domestic liquid fuel consumption by 2011 met through increased ethanol imports, and (2) the same increase in Canadian ethanol demand met only through increased domestic supply. The results reveal import barriers injure Canadian consumers by limiting their access to supplies offered for sale at lower prices by more efficient producers, particularly those located in subtropical regions. With freer trade, the domestic ethanol price would fall while the world price would rise due to the higher demand for ethanol in Canada. The results also show that import restrictions directly undermine the effectiveness and increase the costliness of a higher consumption mandate in Canada. The relatively less expensive ethanol is for the final consumer, the more likely they will use it as fuel over availCanada: Grains and Oilseeds Outlook, (2007); Customs Tariff, 2008, (2008); Canadian Ethanol Production List, (2009); World Biodiesel Production, 1991-2010., (2011); Elobeid A., Tokgoz S., Removal of U.S. ethanol domestic and trade distortions: Impact on U.S. and Brazilian ethanol markets, (2006); Weekly Canada Lloyd Blend Spot Price FOB (Dollars per Barrel), (2008); Energy and Transport: Main Figures and Facts, (2008); Fabiosa J.F., Beghin J.C., Dong F., Elobeid A., Tokgoz S., Yu T., Land allocation effects of the global ethanol surge: Predictions from the International FAPRI Model, Land Economics, 86, 4, pp. 687-706, (2010); Database, (2008); Lichts F.O., Online Database, Licht Interactive Data, (2008); (2004); (2010); Fridfrinnson B., Rude J., The effects of biofuels policies on global commodity trade flows, (2009); Global Economic Data, (2007); Hayes D.J., Babcock B.A., Fabiosa J., Tokgoz S., Elobeid A., Yu T., Dong F., Hart C., Thompson W., Meyer S., Chavez E., Pan S., Carriquiry M., Dumortier J., BiofuelEnglish 3 10.1111/j.1744-7976.2011.01223.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-81155134781&doi=10.1111%2fj.1744-7976.2011.01223.x&partnerID=40&md5=69b2ead9307dbc2de8a5d4b28d5e90b7

The FAPRI global modeling system and outlook process2012 The history of market and policy analysis at the Food and Agricultural Policy Research Institute (FAPRI) is reviewed, and a general outline of the basic components of the FAPRI modeling system is provided. The FAPRI baseline modeling and outlook process is explained, including the design and scope of the models as well as the baseline and impact analysis process. Then the FAPRI 2009 baseline is summarized briefly. In addition the article provides the groundwork for remaining articles in this volume that use FAPRI prices projections or other elements of the FAPRI system for different country and regional models. © 2012 by Nova Science Publishers, Inc. All rights reserved.Agricultural policy; Analytical process; Global market outlook; Partial equilibrium model; Policy and price analysisBalm E., Pim J., The Development of CARD, 1985-96, CARD report, 12, 1, (1999); Devadoss S., Westhoff P., Helmar M., Grundmeier E., Skold K., Meyers W., Johnson S.R., The FAPRI Modeling System: A Documentation Summary, Agricultural Sector Models for the United States, pp. 129-150, (1993); Dumortier J., Hayes D.J., Towards an Integrated Global Agricultural Greenhouse Gas Model: Greenhouse Gases from Agriculture Simulation Model (GreenAgSiM), (2009); Dumortier J., Hayes D.J., Carriquiry M., Dong F., Du X., Elobeid A., Fabiosa J.F., Tokgoz S., Sensitivity of Carbon Emission Estimates from Indirect Land-Use Change, (2009); Fabiosa J.F., Beghin J.C., Dong F., Elobeid A., Tokgoz S., Yu T., Land Allocation Effects of the Global Ethanol Surge: Predictions from the International FAPRI Model; FAPRI 2009 U.S. and World Agricultural Outlook, (2009); Houck J.P., Ryan M.E., Subotnik A., Soybeans and Their Products: Markets, Models, and Policy, (1972); Houck A., Selected Writings on Agricultural Policy and Economic Analysis English 19 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84895288697&partnerID=40&md5=c22680decacd81a93535f5e5832398f7

FAPRI-UK Modeling: Regional responses to European policy initiatives2012 The FAPRI-UK modeling system is used to inform policy makers of how changes in the policy instruments of the European Union's Common Agricultural Policy and rules agreed under the WTO impact the individual agricultural sectors of England, Wales, Scotland and Northern Ireland. The regional focus is required due to differences in farm structure and regionalized agricultural policies due to devolution. The regional differences in farm structure and aspects of policy are incorporated within the modeling framework and an example of the divergence in regional responses is highlighted by analysis of the UK government's long-term =Vision' of EU agricultural policy. © 2012 by Nova Science Publishers, Inc. All rights reserved.Common agricultural policy; Trade liberalization; United KingdomBest R.H., Land Use and Living Space, (1981); Colman D., Burton M., Rigby D., Franks J., Structural Change and Policy Reform in the UK Dairy Sector, Journal of Agricultural Economics, 53, 3, pp. 645-663, (2002); Department of Energy and Climate Change, (2008); The Renewable Transport Fuel Obligations Order 2007, (2007); Hanrahan K., The EU GOLD Model 2.1: An introductory manual, (2001); Hennessy D.A., The production effects of agricultural income support policies under uncertainty, American Journal of Agricultural Economics, 80, pp. 346-357, (1998); A Vision of the Common Agricultural Policy, (2005); Jack C.G., Moss J.E., Wallace M.T., Is growth in land-based wealth sustaining part-time farming, EuroChoices, 8, 3, pp. 29-35, (2009); Lips M., Rieder P., Abolition of Raw Milk Quota in the European Union: A CGE Analysis at the Member Country Level, Journal of Agricultural Economics, 56, 1, pp. 1-17, (2005); Moss J.E., Patton M., Zhang L., Kim I.S., Binfield J., Westhoff P., Impact of HM Treasury/Defra's Vision fEnglish 3 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84895218034&partnerID=40&md5=f6f5af8bdbae6498f74e2415d7b61e13

Impact of global warming on agricultural product markets: Stochastic world food model analysis2009 Climatic change through global warming and drought is a major issue for agricultural production. Most researchers who discuss the effects of such changes on agriculture report estimated yield changes based on crop process models. However, studies focusing on the impact of climatic change on agricultural product markets are very rare. This paper examines the relationship between climatic change and world food markets, i.e., the supply and demand of crops, by using a stochastic version of a world food model, the International Food and Agricultural Policy Simulation Model. The results suggest that variations in the production of maize and soybeans in some major producing countries will be large, and variations in the producer prices of all crops will increase. Countries that suffer higher price risk because of high sensitivity to temperature fluctuations may need to consider changes in cropping patterns. © Integrated Research System for Sustainability Science and Springer 2009.Global warming; SRES A2; Stochastic model; World food modelGlycine max; Zea maysFuruya J., Koyama O., Impacts of climatic change on world agricultural product markets: Estimation of macro yield functions, Jpn Agric Res Q, 39, 2, pp. 121-134, (2005); Furuya J., Meyer S.D., Impacts of water cycle changes on the rice market in Cambodia: Stochastic supply and demand model analysis, Paddy Water Environ, 6, pp. 139-151, (2008); Hasegawa T., Kobayashi K., Lieffering M., Kim H.Y., Sakai H., Shimono H., Yamakawa Y., Yoshimoto M., Okada M., Impact of increased source capacity on rice yield: Case study with CO<sub>2</sub> enrichment, Rice Is Life: Scientific Perspectives for the 21st Century, (2005); Fourth Assessment Report (AR4) Working Group I (WGI), pp. 69-70, (2007); Jones P.G., Thornton P.K., The potential impacts of climate change on maize production in Africa and Latin America in 2055, Glob Environ Change, 13, pp. 51-59, (2003); Neelin J.D., Munnich M., Su H., Meyerson J.E., Holloway C.E., Tropical drying trends in global warming models and observations, Proc Natl Acad Sci USA, 103, 16, pp.English 18 10.1007/s11625-008-0062-0https://www.scopus.com/inward/record.uri?eid=2-s2.0-64449084632&doi=10.1007%2fs11625-008-0062-0&partnerID=40&md5=dd733df809934ae97176e7248371525d

Modeling biophysical and socioeconomic interactions in food systems with the International Model for Policy Analysis of Agricultural Commodities and Trade (IMPACT)2022 Food systems today contribute to and are confronted by a daunting array of challenges. To address them, policymakers and other decision-makers need to understand links and feedbacks between these various challenges - across space, over time, and across a variety of biophysical and socioeconomic dimensions. In this chapter, we focus on a relatively macro scale using as an example the International Model for Policy Analysis of Agricultural Commodities and Trade (IMPACT). IMPACT is an integrated system of modeling tools that allows exploration of interactions between biophysical and socioeconomic drivers and impacts in food systems at national, regional and global levels, over a period of several decades. Better understanding of these interactions and impacts can help food producers, consumers, businesses, and policymakers make better-informed decisions today to improve the food systems of tomorrow. © 2022 Elsevier Inc. All rights reserved.Agriculture; Climate; Development; Food; Foresight; Simulation modelingBarrett C.B., Beaudreault A.R., Meinke H.R., Ash A., Ghezae N., Kadiyala S., Torrance L., Foresight and trade-off analyses: Tools for science strategy development in agriculture and food systems research, Q Open, 1, (2021); Beach R.H., Sulser T.B., Crimmins A., Cenacchi N., Cole J., Fukagawa N.K., Ziska L.H., Combining the effects of increased atmospheric carbon dioxide on protein, iron, and zinc availability and projected climate change on global diets: A modelling study, Lancet Planetary Health, 3, pp. e307-e317, (2019); Chan C.Y., Tran N., Pethiyagoda S., Crissman C.C., Sulser T.B., Phillips M.J., Prospects and challenges of fish for food security in Africa, Global Food Security, 20, pp. 17-25, (2019); Enahoro D., Mason-D'Croz D., Mul M., Rich K.M., Robinson T.P., Thornton P., Staal S.S., Supporting sustainable expansion of livestock production in South Asia and Sub-Saharan Africa: Scenario analysis of investment options, Global Food Security, 20, pp. 114-121, (2019); The State of Food Security and NutritiEnglish 1 10.1016/B978-0-12-822112-9.00008-4https://www.scopus.com/inward/record.uri?eid=2-s2.0-85128538323&doi=10.1016%2fB978-0-12-822112-9.00008-4&partnerID=40&md5=f036f198cc6c9b9fa3580b6b30a9ac6f

Integrating livestock feeds and production systems into agricultural multi-market models: The example of IMPACT2014 The various ways in which livestock production systems can be incorporated into economic, partial-equilibrium, multi-market models are presented, and the challenges outlined. A particular focus and illustrative case is livestock feed. Foremost among the challenges is the reconciliation of scientific understanding of livestock feed requirements and production characteristics with the available national data. Another challenge is in estimating herd structures. An economic, multi-market modeling approach is presented which has been widely used in policy analysis and advocacy, and an account is given of the necessary recent enhancements for addressing livestock. © 2014 The Authors.Agriculture; Foresight; Livestock; Multi-market; Policy; Production; Tradeagricultural economics; economic analysis; food supplementation; livestock farming; model test; planning method; policy approachBahta S., Malope P., Measurement of competitiveness in smallholder livestock systems and emerging policy advocacy: An application to Botswana, Food Policy, 49, pp. 408-417, (2014); World agriculture: towards 2015/2030. An FAO perspective. Food and Agriculture Organization, (2003); De Janvry A., Fafchamps M., Sadoulet E., Peasant household behavior with missing markets: Some paradoxes explained, Econ. J., 101, 409, pp. 1400-1417, (1993); Delgado C., Rosegrant M., Steinfeld H., Ehui S., Corbois C., Livestock to 2020: The next food revolution. 2020 Vision for Food, Agriculture, and the Environment., (1999); Dror D.K., Allen L.H., The importance of milk and other animal-source foods for children in low-income countries, Food Nutr. Bull., 32, 3, pp. 227-243, (2011); Fadiga M.L., Katjiuongua H.B., Issues and strategies in ex-post evaluation of intervention against animal disease outbreaks and spreads, Food Policy, 49, pp. 418-424, (2014); Online statistical databases of the Food and Agriculture Organization of the English 19 10.1016/j.foodpol.2014.10.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-84920108850&doi=10.1016%2fj.foodpol.2014.10.002&partnerID=40&md5=5caa870ad9092c181deaf96a6bdab3c4

Food and nutrition security under changing climate and socioeconomic conditions2024 Food and nutrition security have become increasingly critical concerns for policy makers given that the slow progress on eliminating these challenges has reversed in recent years, with an increase in the number of hungry people by 122 million (20 percent) between 2019 and 2022. In addition to rebuilding in the aftermath of the COVID-19 pandemic, the global food system faces inter-related challenges from climate change, trade disruptions, increasing scarcity of water and land, environmental degradation, and evolving food demand patterns, among other factors. This paper assesses prospects to 2050 for food and nutrition security with a focus on low- and middle-income countries around the world in the context of these broader food system changes. Measures of food security presented here include per capita food and kilocalorie availability, the number and prevalence of hungry people, and micronutrient availability. Projected outcomes are assessed using the latest version of the International Model for Policy AnalyFood security; Global food system; Nutrition security; Projections modelingAinsworth E.A., Long S.P., 30 years of free-air carbon dioxide enrichment (FACE): what have we learned about future crop productivity and its potential for adaptation?, Global Change Biol., 27, pp. 27-49, (2021); Beach R.H., Sulser T.B., Crimmins A., Cenacchi N., Cole J., Fukagawa N.K., Mason-D'Croz D., Myers S., Sarofim M.C., Smith M., Ziska L.H., Combining the effects of increased atmospheric carbon dioxide on protein, iron, and zinc availability and projected climate change on global diets: a modelling study, Lancet Planet. Health, 3, pp. e307-e317, (2019); Brooks K., Place F., Global food systems: can foresight learn from hindsight?, Global Food Secur., 20, pp. 66-71, (2019); Dasgupta S., EJZ R., Attributing changes in food insecurity to a changing climate, Sci. Rep., 12, (2022); Evenson R.E., Pray C., Rosegrant M.W., Agricultural Research and Productivity Growth in India. IFPRI Research Report 109, (1999); Evenson R.E., Rosegrant M.W., Productivity Projections for Commodity Marketing Modeling, (1995); EyEnglish 0 10.1016/j.gfs.2024.100755https://www.scopus.com/inward/record.uri?eid=2-s2.0-85189903979&doi=10.1016%2fj.gfs.2024.100755&partnerID=40&md5=5823308cb96fea7b55fd188eec219cc4

Green and blue water accounting in the Ganges and Nile basins: Implications for food and agricultural policy2010 Most food globally is produced from soil moisture that comes exclusively from precipitation, or "green" water. Moreover, most of the water reaching plants in irrigated systems also stems from precipitation. Despite this, irrigation or "blue" water has typically been the focus for policy analysis in the past, given the possibility for human manipulation of these resources. This paper analyzes alternative water futures using a combined green and blue water accounting framework embedded within the water simulation components of IFPRI's International Model for Policy Analysis of Agricultural Commodities and Trade (IMPACT). Recently developed future scenarios for the International Assessment of Agricultural Knowledge, Science and Technology for Development (IAASTD) and other work are assessed with this adjusted green/blue water accounting framework. Accounting explicitly for green water resources broadens the scope of options for decision-makers trying to improve agricultural production in the face of rising food Economic modeling; Food policy; Food security; Green/blue water; Irrigated/rainfed agricultural production; Technology and investment scenariosGanges Basin; Nile Basin; Agriculture; Investments; Soil moisture; Technology; Agricultural productions; Economic modeling; Food policies; Food security; Irrigated/rainfed agricultural production; crop production; decision making; food policy; food security; irrigation system; policy analysis; rainfed agriculture; science and technology; soil moisture; water resource; Water resourcesFalkenmark F., Rockstrom J., The new blue and green water paradigm: breaking new ground for water resources planning and management, Journal of Water Resources Planning and Management, 132, 3, pp. 129-132, (2006); Rockstrom J., Lannerstad M., Falkenmark M., Assessing the water challenge of a new green revolution in developing countries, Proceedings of the National Academy of Sciences, 104, 15, pp. 6253-6260, (2007); Rosegrant M.W., Agcaoili-Sombilla M., Perez N.D., Global food projections to 2020: Implications for investment, (1995); Rosegrant M.W., Cai X., Cline S.A., World Water and Food to 2025: Dealing with Scarcity, (2002); Rosegrant M.W., Cai X., Cline S.A., Nakagawa N., The Role of Rainfed Agriculture in the Future of Global Food Production, (2002); Rosegrant M.W., Cline S.A., Li W., Sulser T.B., Valmonte-Santos R.A., Looking Ahead: Long-Term Prospects for Africa's Agricultural Development and Food Security, (2005); Rosegrant M.W., Msangi S., Ringler C., Sulser T.B., Zhu T., Cline S.A., International MEnglish 51 10.1016/j.jhydrol.2009.10.003https://www.scopus.com/inward/record.uri?eid=2-s2.0-77950320669&doi=10.1016%2fj.jhydrol.2009.10.003&partnerID=40&md5=8c66a756ba6e76564d382fd3a6b2a428

Gaps between fruit and vegetable production, demand, and recommended consumption at global and national levels: an integrated modelling study2019 Background: Current diets are detrimental to both human and planetary health and shifting towards more balanced, predominantly plant-based diets is seen as crucial to improving both. Low fruit and vegetable consumption is itself a major nutritional problem. We aim to better quantify the gap between future fruit and vegetable supply and recommended consumption levels by exploring the interactions between supply and demand in more than 150 countries from 1961 to 2050. Methods: In this global analysis, we use the International Model for Policy Analysis of Agricultural Commodities and Trade, which simulates the global agricultural sector, to explore the role of insufficient production of fruits and vegetables and the effects of food waste and public policy in achieving recommended fruit and vegetable consumption. First, we estimate the average historical (1961–2010) and future (2010–50) national consumption levels needed to meet WHO targets (a minimum target of 400 g/person per day or age-specific recommendationsCrop Production; Diet; Eating; Fruit; Global Health; Humans; Models, Theoretical; Vegetables; Africa south of the Sahara; Article; crop production; demography; dietary intake; economic development; food availability; food handling; food waste; fruit; global health; health care need; healthy diet; human; low income country; population growth; population research; public health; public policy; social status; vegetable; diet; eating; fruit; global health; theoretical model; vegetableThe state of food security and nutrition in the world 2017: building resilience for peace and food security, (2017); Tilman D., Clark M., Global diets link environmental sustainability and human health, Nature, 515, pp. 518-522, (2014); Khoury C.K., Bjorkman A.D., Dempewolf H., Et al., Increasing homogeneity in global food supplies and the implications for food security, Proc Natl Acad Sci USA, 111, pp. 4001-4006, (2014); Reardon T., Echeverria R., Berdegue J., Et al., Rapid transformation of food systems in developing regions: highlighting the role of agricultural research and innovations, Agric Syst, 172, pp. 47-59, (2018); Willett W., Rockstrom J., Loken B., Et al., Food in the Anthropocene: the EAT–Lancet Commission on healthy diets from sustainable food systems, Lancet, 6736, pp. 3-49, (2019); Swinburn B.A., Kraak V.I., Allender S., Et al., The global syndemic of obesity, undernutrition, and climate change: the Lancet Commission report, Lancet, 393, pp. 791-846, (2019); Naghavi M., Wang H., Lozano R., EtEnglish 166 10.1016/S2542-5196(19)30095-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-85068990253&doi=10.1016%2fS2542-5196%2819%2930095-6&partnerID=40&md5=d3f248f489f3a7267757fb76f0e57682

Climate change impacts on water availability and use in the Limpopo River Basin2012 This paper analyzes the effects of climate change on water availability and use in the Limpopo River Basin of Southern Africa, using a linked modeling system consisting of a semi-distributed global hydrological model and the Water Simulation Module (WSM) of the International Model for Policy Analysis of Agricultural Commodities and Trade (IMPACT). Although the WSM simulates all major water use sectors, the focus of this study is to evaluate the implications of climate change on irrigation water supply in the catchments of the Limpopo River Basin within the four riparian countries: Botswana, Mozambique, South Africa, and Zimbabwe. The analysis found that water resources of the Limpopo River Basin are already stressed under today's climate conditions. Projected water infrastructure and management interventions are expected to improve the situation by 2050 if current climate conditions continue into the future. However, under the climate change scenarios studied here, water supply availability is expected to worClimate change; Hydrology; Irrigation; Limpopo River Basin; Reliability; Water resourcesBotswana; Limpopo Basin; Mozambique; South Africa; Sub-Saharan Africa; Zimbabwe; catchment; climate change; climate conditions; climate effect; hydrological modeling; irrigation; reliability analysis; river basin; water availability; water management; water resource; water supply; water useTrenberth K.E., Jones P.D., Ambenje P., Bojariu R., Easterling D., Klein Tank A., Parker D., Rahimzadeh F., Renwick J.A., Rusticucci M., Et al., Observations: Surface and atmospheric climate change, Climate Change 2007 The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, (2007); Zhu T., Jenkins M.W., Lund J.R., Estimated impacts of climate warming on California water availability under twelve future climate scenarios, J. Am. Water Resour. Assoc., 41, pp. 1027-1038, (2005); Arnell N.W., Climate change and global water resources: SRES emissions and social-economic scenarios, Glob. Environ. Change, 14, pp. 31-52, (2004); Rogers P., Coping with global warming and climate change, J. Water Resour. Plan. Manag., 134, pp. 203-204, (2010); Summary for policymakers, Climate Change 2007 Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate ChEnglish 41 10.3390/w4010063https://www.scopus.com/inward/record.uri?eid=2-s2.0-84875376494&doi=10.3390%2fw4010063&partnerID=40&md5=f2a88b644f81a257024d50cb4dace148

Combined effects of climate change and policy uncertainty on the agricultural sector in Norway2017 Farmers are exposed to climate change and uncertainty about how that change will develop. As farm incomes, in Norway and elsewhere, greatly depend on government subsidies, the risk of a policy change constitutes an additional uncertainty source. Hence, climate and policy uncertainty could substantially impact agricultural production and farm income. However, these sources of uncertainty have, so far, rarely been combined in food production analyses. The aim of this study was to determine the effects of a combination of policy and climate uncertainty on agricultural production, land use, and social welfare in Norway. Output yield distributions of spring wheat and timothy, a major forage grass, from simulations with the weather-driven crop models, CSM-CERES-Wheat and, LINGRA, were processed in the a stochastic version Jordmod, a price-endogenous spatial economic sector model of the Norwegian agriculture. To account for potential effects of climate uncertainty within a given future greenhouse gas emission scenarAgriculture; Climate change; CSM-CERES-Wheat; DSSAT; LINGRA; Modelling; Norway; Policy uncertaintyNorway; Phleum pratense; Triticum aestivum; agricultural management; agricultural modeling; agricultural production; cereal; climate change; crop yield; food production; greenhouse gas; Intergovernmental Panel on Climate Change; land use; policy analysis; profitability; uncertainty analysis; wheatAsseng S., Ewert F., Rosenzweig C., Jones J.W., Hatfield J.L., Ruane A.C., Boote K.J., Thorburn P.J., Rotter R.P., Cammarano D., Brisson N., Basso B., Martre P., Aggarwal P.K., Angulo C., Bertuzzi P., Biernath C., Challinor A.J., Doltra J., Gayler S., Goldberg R., Grant R., Heng L., Hooker J., Hunt L.A., Ingwersen J., Izaurralde R.C., Kersebaum K.C., Muller C., Naresh Kumar S., Nendel C., O'Leary G., Olesen J.E., Osborne T.M., Palosuo T., Priesack E., Ripoche D., Semenov M.A., Shcherbak I., Steduto P., Stockle C., Stratonovitch P., Streck T., Supit I., Tao F., Travasso M., Waha K., Wallach D., White J.W., Williams J.R., Wolf J., Uncertainty in simulating wheat yields under climate change, Nat. Clim. Chang., 3, pp. 827-832, (2013); Bindi M., Olesen J., The responses of agriculture in Europe to climate change, Reg. Environ. Chang., 11, pp. 151-158, (2011); Briner S., Elkin C., Huber R., Gret-Regamey A., Assessing the impacts of economic and climate changes on land-use in mountain regions: a spatial dynamic modeEnglish 25 10.1016/j.agsy.2017.01.016https://www.scopus.com/inward/record.uri?eid=2-s2.0-85011878191&doi=10.1016%2fj.agsy.2017.01.016&partnerID=40&md5=0bfa2357223263bee48652d61950845c

Combining life cycle assessment and economic modelling to assess environmental impacts of agricultural policies: the case of the French ruminant sector2019 Purpose: Numerous policy instruments are applied to agricultural production in the European Union (EU27). Implementing them may significantly influence environmental impacts of agricultural production. A consequential life cycle assessment (CLCA) approach was used to investigate potential environmental impacts of two EU27 policy instruments: dairy quota removal and implementation of a grass premium in the EU27. Methods: MATSIM-LUCA, a partial equilibrium model of global agricultural markets, was used to assess market effects of policy instrument changes and to identify the processes affected. Land use change and intensification of crop production were also considered. Outputs of the model were used to feed the CLCA. Results and discussion: Quota removal led to a predicted increase in production of cow milk, dairy cull cows and beef cows in the EU27, while avoided beef cow production was located outside the EU27. Per functional unit, the additional milk production in France had lower environmental impacts thanAgricultural policy; Consequential life cycle assessment; Dairy quota; Grass premium; Livestock production; Partial equilibrium modelagricultural policy; Article; beef cattle; cow milk; crop production; cropland; dairy cattle; economic aspect; environmental impact; food industry; France; grassland; land use; life cycle assessment; policy; prediction; priority journal; United StatesSupply Balances, (2012); Bento A.M., Klotz R., Climate policy decisions require policy-based lifecycle analysis, Environ Sci Technol, 48, pp. 5379-5387, (2014); Bouman M., Heijungs R., van der Voet E., van den Berg C.J.M., Huppes G., Material flows and economic models: an analytical comparison of SFA, LCA and partial equilibrium models, Ecol Econ, 32, pp. 195-216, (2000); Bouwman A.F., Van der Hoek K.W., Eickhout B., Soenario I., Exploring changes in world ruminant production systems, Agric Syst, 84, pp. 121-153, (2005); Britz W., Witzke H.P., CAPRI model documentation, (2014); Cederberg C., Mattson B., Life cycle assessment of milk production—a comparison of conventional and organic farming, J Clean Prod, 8, pp. 49-60, (2000); Colman D., Bouamra-Mechemache Z., Requillart V., Banse M., Noelle F., Harvey D., Bailey A., Oliveier E., Rapsomanikis G., Phasing out milk quotas in the EU, The University of Manchester. Manchester, United-Kingdom, (2002); Teneurs en P, K et Mg des organes végétaux récoltés, (2009); CaEnglish 4 10.1007/s11367-018-1463-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-85044464818&doi=10.1007%2fs11367-018-1463-7&partnerID=40&md5=b0e931773274f15dddebc52e0045f458

Could EU dairy quota removal favour some dairy production systems over others? The case of French dairy production systems2017 Since the 1st of April 2015, European dairy quotas, one of the iconic instruments of the Common Agricultural Policy, have been removed. With this removal, the European Commission expects to develop a more competitive and market-oriented dairy sector in light of increasing world food demand. In countries such as France, where quotas were administratively managed and strongly linked to land, this system maintained dairy production in all regions but also sustained inefficient dairy production systems. With quota removal, changes such as concentration of production in the most favourable areas, enlargement of dairy farms and restructuring of the dairy sector to increase the efficiency of production systems are likely. The impacts of quota removal on markets, as well as the localisation of dairy production, have been widely studied. The impacts on the distribution of dairy production across various production systems have been less studied. We use MATSIM-LUCA, a partial equilibrium economic model, to assess the iDairy production system; Dairy quotas; Demand; Partial equilibrium modellingFrance; Zea mays; Common Agricultural Policy; cost analysis; dairy farming; demand analysis; European Commission; European Union; maize; market conditions; milk production; numerical model; quota systemBarthelemy D., David J., European Agriculture and Production Rights (L'agriculture européenne et les droits à produire), (1999); Bouamra-Mechemache Z., Jongeneel R., Requillart V., Impact of a gradual increase in milk quotas on the EU dairy sector, Eur. Rev. Agric. Econ., 35, pp. 461-491, (2008); Bouamra-Mechemache Z., Requillart V., Soregaroli C., Trevisiol A., Demand for dairy products in the EU, Food Policy, 33, pp. 644-656, (2008); Bouamra-Mechemache Z., Jongeneel R., Requillart V., EU dairy policy reforms: Luxembourg reform, WTO negotiations and the quota regime, EuroChoices, 8, pp. 13-22, (2009); Bouwman A.F., Van der Hoek K.W., Eickhout B., Soenario I., Exploring changes in world ruminant production systems, Agric. Syst., 84, pp. 121-153, (2005); Chantreuil F., Donnellan T., van Leeuwen M., Salamon P., Tabeau A., Bartova L., EU Dairy Quota Reform - AGMEMOD Scenario Analysis, 12th Congress of the European Association of Agricultural Economists, (2008); Chatellier V., Daniel K., Ben Arfa N., Lelyon B., GEnglish 20 10.1016/j.agsy.2017.01.004https://www.scopus.com/inward/record.uri?eid=2-s2.0-85010282703&doi=10.1016%2fj.agsy.2017.01.004&partnerID=40&md5=2480a30596812495653e8b811d66f666

Modeling China’s agriculture support policy effects2016 Purpose: China has shifted its agricultural policy from tax agriculture to support it. The purpose of this paper is to examine the agricultural policy changes of China in recent years, focussing on the support policy. China supports its agriculture sector through tax elimination, area payment and input subsidy. In this paper, the author intends to evaluate China’s agricultural support policy effect with a modified policy evaluation model (PEM). Design/methodology/approach: The author modifies PEM used by OECD to estimate the effects of these support policies on production and farmer’s income. Findings: The main findings are input subsidy policy has more effect than area payment policy in general; input subsidy policy has more effects on production while area payment has more effects on farmer’s income; and the sensitivity analysis further indicates that input subsidy policy has more influence than area payment as regarding production impact ratio, while area payment has more influence on income impact ratios.Agriculture support policy; China; Policy effects; Policy simulationAubert C., Li X., ‘Peasant burden’: taxes and levies imposed on Chinese farmers, (2002); (2000); Market Effects of Crop Support Measures, (2001); OECD Review of Agricultural Policies: China, (2005); Agricultural Policies in Non-OECD Countries: Monitoring and Evaluation, (2007); Agricultural Policies in Emerging Economies: Monitoring and Evaluation, (2009); Agricultural Policies in Emerging Economies: Monitoring and Evaluation, (2009); Agricultural Policies in Emerging Economies: Monitoring and Evaluation, (2009); Evaluation of Agricultural Policy Reforms in Japan, (2009); Agricultural Policies in Emerging Economies: Monitoring and Evaluation, (2011); Agricultural Policies for Poverty Reduction, (2012); (2009); Brooks J., Dyer G., Taylor E., Modeling agricultural trade and policy impacts in less developed countries, (2008); Chen X., Current issues on agriculture, countryside and farmers in China, (2006); (2009); The Sis-Commodity PEM Model: Preliminary Results, (2005); Evaluation of Agricultural Policy ReformsEnglish 3 10.1108/JES-05-2015-0071https://www.scopus.com/inward/record.uri?eid=2-s2.0-84988014673&doi=10.1108%2fJES-05-2015-0071&partnerID=40&md5=e0d95cc7cf9bed5215799d4d9f01280b

A critical assessment of supply- demand models of agricultural trade1994 We offer a critical assessment of static, deterministic, reduced form, supply-demand (SD) models of agricultural trade. A commonly used and well-documented model has significant limitations: no explicit treatment of factor mobility between farm and nonfarm sectors, nonzero profits in some sectors, no substitutability among feedstuffs in livestock sectors, violation of the law of one price, small marketing margins for some commodities, and incomplete coverage of the agricultural sector. Such limitations have significant impacts on the magnitude and direction of projected world price and welfare changes. We believe agricultural policy analysis should first focus on the remediation of these limitations before proceeding to more complex issues like dynamics and uncertainty. © 1994 American Agricultural Economics Association.Agricultural policy; Static equilibrium modelsagricultural policy; agricultural trade; critical analysis; modelling approach; supply- demand model; supply-demand model; trade modelAzzam A.M., Testing the Competitiveness of Food Price Spreads, J. Agr. Econ., 43, pp. 248-256, (1992); Connor J.M., Rogers R.T., Marion B.W., Industries W.F., Structure, Strategies, Performance, and Policies, (1985); Connor J.M., Peterson E.B., Market-Structure Determinants of National Brand-Private Label Price Differences of Manufactured Food Products, J. Indust. Econ., 40, pp. 157-171, (1992); Connor J.M., Weimer S., The Intensity of Advertising and Other Selling Expenses in Food and Tobacco Manufacturing: Measurement, Determinants, and Impacts, Agribusiness, 2, pp. 293-319, (1986); Dunham D., Food Cost Review, 1990., (1991); Goldin I., Knudsen O., Agricultural Trade Liberalization: Implications for Developing Countries., (1990); Hanoch G., Production and Demand Models with Direct or Indirect Implicit Additivity, Econometrica, 43, pp. 395-419, (1975); Herlihy M., Haley S., Johnson B., Assessing Model Assumptions in Trade Liberalization Modeling: An Application to SWOPSIM.; Hertel T.W., Peterson E.B., PreckeEnglish 12 10.2307/1243733https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028551341&doi=10.2307%2f1243733&partnerID=40&md5=2c1f6fa9675fa177eac88dc1f143d214

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Trade-off analysis in the Northern Andes to study the dynamics in agricultural land use2004 In this paper we hypothesize that land use change can be induced by non-linearities and thresholds in production systems that impact farmers' decision making. Tradeoffs between environmental and economic indicators is a useful way to represent dynamic properties of agricultural systems. The Tradeoff Analysis (TOA) System is software designed to implement the integrated analysis of tradeoffs in agricultural systems. The TOA methodology is based on spatially explicit econometric simulation models linked to spatially referenced bio-physical simulation models to simulate land use and input decisions. The methodology has been applied for the potato-pasture production system in the Ecuadorian Andes. The land use change literature often describes non-linearity in land use change as a result of sudden changes in the political (e.g. new agricultural policies) or environmental setting (e.g. earthquakes). However, less attention has been paid to the non-linearities in production systems and their consequences for land uAgricultural land use change; Ecuador; Tradeoff analysisAndes; Ecuador; South America; Solanum tuberosum; Agriculture; Decision making; Economic and social effects; Economics; Agricultural land use; Agricultural land use change; Agricultural system; Analysis system; Decisions makings; Ecuador; Environmental indicators; Landuse change; Production system; Trade-off analysis; agricultural land; agricultural production; farming system; land use change; trade-off; agricultural management; agricultural worker; analytic method; article; biophysics; computer program; controlled study; crop; decision making; Ecuador; environmental economics; environmental erosion; geographic distribution; irrigation (agriculture); land use; potato; simulation; soil; soil analysis; tillage; Land useAntle J.M., Capalbo S.M., Econometric-process models for integrated assessment of agricultural production systems, American Journal of Agricultural Economics, 83, pp. 389-401, (2001); Antle J.M., Capalbo S.M., Crissman C.C., Econometric and simulation modeling of the carchi potato production system, Economic, Environmental, and Health Tradeoffs in Agriculture: Pesticides and the Sustainability of Andean Potato Production, pp. 145-180, (1998); Bouma J., Droogers P., Comparing different methods for estimating the soil moisture supply capacity of a soil series subjected to different types of management, Geoderma, 92, pp. 185-197, (1999); Bowen W., Cabrera H., Barrera V., Baigorria G., Simulating the Response of Potato to Applied Nitrogen, CIP Program Report 1997-1998, pp. 381-386, (1999); Cole D., Mera-Orces V., Intoxicaciones por plaguicidas: Incidencia e impacto económico, Impactos Del Uso de Plaguicidas En la Producción, Salud Y Medioambiente En Carchi: Un Compendio De Investigaciones Y Respuestas MultidiscipEnglish 27 10.1016/j.jenvman.2004.03.012https://www.scopus.com/inward/record.uri?eid=2-s2.0-3342878586&doi=10.1016%2fj.jenvman.2004.03.012&partnerID=40&md5=1ac506b7f8c7a3375092a2c8f5109d5f

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

Transforming an agricultural trade organization: A system-dynamics-based intervention2002 The management of agricultural trade organizations in Switzerland is characterized by completely new entrepreneurial challenges due to a progressive opening of agricultural markets and a corresponding reform in the state's agricultural policy. The need for well-suited strategic management tools has suddenly become manifest. Given this background, the intervention described in this article took place in a division of a union of cooperatives in the Swiss agribusiness, which is a typical example of a small medium-sized enterprise (SME). The aim of the project was to search for possible ways to sustain the viability of the division in the future. The intervention started with the development of an overall descriptive network-type model of the strategically relevant issues faced by the division. A system dynamics (SD) model was built as a decision support tool for one of two crucial strategic issues: the organization of the distribution system. Based on the insights derived from model-building and simulation, the agricultural trade; business; industrial restructuring; systems analysisAshby W.R., An Introduction to Cybernetics, (1964); Barlas Y., Formal aspects of model validity and validation in system dynamics, System Dynamics Review, 12, pp. 183-210, (1996); Barlas Y., Cirak K., Duman E., Dynamic simulation for strategic insurance management, System Dynamics Review, 16, pp. 43-58, (2000); Beer S., Heart of Enterprise, (1979); Brain of the Firm, 2nd Edn., (1981); Bickert C., Die Trennlinien verwischen sich, DLG-Mitteilungen, 8, pp. 15-17, (2001); Agrarpolitik 2007: Die Weiterentwicklung der Agrarpolitik. Vernehm-Iassungsunterlage, (2001); Burr V., An Introduction to Social Constructionism, (1995); Checkland P.B., Systems Thinking, Systems Practice, (1981); Espejo R., Management of Complexity in Problem Solving, Organisational Fitness - Corporate Effectiveness Through Management Cybernetics, pp. 67-92, (1993); Espejo R., Schwaninger M., To Be and Not to Be, That Is the System, (1998); Espejo R., Et al., Organizational Transformation and Learning - A Cybernetic Approach to Management, (199English 13 10.1002/sdr.254https://www.scopus.com/inward/record.uri?eid=2-s2.0-0036749511&doi=10.1002%2fsdr.254&partnerID=40&md5=d241b3e80b970deda92704ca585daa4b

Designing Sustainable Food Security Policies in Sub-Saharan African Countries: How Social Dynamics Over-Ride Utility Evaluations for Good and Bad2012 Sub-Saharan African economies depend heavily on agriculture. Seed from improved varieties and other inputs are imperative to the transformation of the agricultural sector from subsistence farming to small-scale commercial agriculture and thus to increasing food security on the continent. Farmers make the decision to adopt seed from improved varieties based on a number of seed attributes. These range from tangible attributes such as input costs and yield to intangible attributes such as trust in seed from improved varieties. In the course of adoption decisions, social dynamics involving trust can over-ride objective evaluations of tangible attributes. This makes it difficult to design sustainable adoption policies in an intuitive way. For this purpose, we develop a system dynamics model and combine it with conjoint analysis. Conjoint analysis allows us to elicit smallholder farmers' choice preferences in detail and to add precision to the structure of the model. The simulation framework helps to improve our unFood security; Innovation adoption and diffusion; Policy analysis; System dynamicsAgriculture; Computer simulation; Food supply; Statistical methods; System theory; Agricultural sector; Food security; Innovation adoption; Objective evaluation; Policy analysis; Simulation framework; System Dynamics; System dynamics model; SeedAbadi Ghadim A.K., Pannell D.J., A conceptual framework of adoption of an agricultural innovation, Agricultural Economics, 21, 2, pp. 145-154, (1999); Benson T., (1999); Boko M., Niang I., Nyong A., Et al., Africa, Climate Change 2007: Impacts, Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change, pp. 433-467, (2007); Cialdini R.B., Reno R.R., Kallgren C.A., A Focus Theory of Normative Conduct: Recycling the Concept of Norms to Reduce Littering in Public Places, Journal of Personality and Social Psychology, 58, 6, pp. 1015-1026, (1990); Dattee B., Weil H.B., Dynamics of social factors in technological substitutions, Technological Forecasting and Social Change, 74, 5, pp. 579-607, (2007); (2010); Forrester J.W., Industrial dynamics, (1961); Foster A.D., Rosenzweig M.R., Learning by doing and learning from others: Human capital and technological change in agriculture, Journal of Political Economy, 103, 6, pp. 1176-1209, (English 26 10.1002/sres.2140https://www.scopus.com/inward/record.uri?eid=2-s2.0-84870006153&doi=10.1002%2fsres.2140&partnerID=40&md5=069cc0f36e7af56b42f2ad98637c5596

Agent-based modeling of farming behavior: A case study for milk quota abolishment2014 Gaining insight on the effect of policies upon the Agricultural domain is essential to effectively regulate such a sector. A variety of models have therefore been developed that enable a prediction of agricultural development under different policies. Most models do however not make predictions on a fine grained level, making it difficult to see the real effect for individual farmers. This paper presents an agent-based model where each farm is modeled by means of an agent and studies the effect of milk quota abolishment. Simulations are performed for the Netherlands and compared with the predictions of more coarse grained models. © Springer International Publishing Switzerland 2014.Agent Based Modelling; Agricultural Policies; Dairy Farming Netherlands; Milk production; Milk Quota SystemComputational methods; Forecasting; Intelligent systems; Agent-based modelling; Agricultural policies; Milk production; Netherlands; Quota systems; AgricultureBouamra-Mechemache Z., Jongeneel R.A., Requilart V., Eu dairy policy reforms: Luxembourg reform wto negotiations and quota regime, EuroChoices, 8, 1, pp. 13-22, (2009); Helming J.F.M., Van Berkum S., Effects of abolition of the eu milk quota system for Dutch agriculture and environment, Paper Presented at the 12th EAAE Congress 'People, Food and Environments: Global Trends and European Strategies '; Lips M., Rieder P., Abolition of raw milk quota in the european union: A cge analysis at the member country level, Journal of Agricultural Economics, 56, 1, pp. 1-17, (2005); Tonini A., Jongeneel R., The distribution of dairy farm size in Poland: A markov approach based on information theory, Applied Economics, 41, 1, pp. 55-69, (2009); Helming J.F.M., Peerlings J., The impact of milk quota abolishment on Dutch agriculture and economy: Applying an agricultural sector model integrated into a mixed input-output model, The Xth EAAE Congress, (2002); Economic Impact of the Abolition of the Milk Quota Regime-Regional AEnglish 7 10.1007/978-3-319-07455-9_2https://www.scopus.com/inward/record.uri?eid=2-s2.0-84958537972&doi=10.1007%2f978-3-319-07455-9_2&partnerID=40&md5=317b0e2313d23196c58bc0878bc1471d

Prospects of agricultural water service fees in the irrigated drylands downstream of Amudarya2012 The limited availability of surface water, low water use efficiencies, a deteriorating irrigation network and land degradation aggravated by the impact of climate change are among the factors constraining agricultural production in the irrigated drylands of Central Asia. Recurrently, an introduction of water service fees has been suggested as one option to increase water use efficiency, which is analyzed here at the example of the downstream Amudarya Khorezm region, Uzbekistan. Underlying issues in introducing fees for water services in irrigated dryland agriculture given the state procurement policy are in Uzbekistan of crucial importance. Therefore, the impacts of different levels of water service fees were simulated with a mathematical programming model. The analysis and conclusions are based on changes in regional welfare, cropping pattern, export structure and economic attractiveness of crops to agricultural producers. Although the conclusions refer to the case study region, they help understanding the pCost recovery; Irrigation water use; Partial equilibrium model; Policy analysisAbdolniyozov B., Science-based Agricultural Production System in the Khorezm Region, (2000); Abdullaev I., Manthrithilake H., Kazbekov J., Water security in Central Asia: Troubled future or pragmatic partnership?, International Conference "the Last Drop? Water, Security and Sustainable Development in Central Eurasia", (2006); Abdullaev I., De Fraiture C., Giordano M., Yakubov M., Rasulov A., Agricultural water use and trade in Uzbekistan: Situation and potential impacts of market liberalization, Int J Water Resour Dev, 25, 1, pp. 47-63, (2009); Alcamo J., Doll P., Henrichs T., Kaspar F., Lehner B., Rosch T., Siebert S., Development and testing of the waterGAP 2 global model of water use and availability, Hydrol Sci J, 48, pp. 317-338, (2003); Batchelor C., Improving water use efficiency as part of integrated catchment management, Agric Water Manag, 40, 2-3, pp. 249-263, (1999); Bekchanov M., Lamers J.P.A., Karimov A., Muller M., Estimation of spatial and temporal variability of crop water productivity with inEnglish 6 10.1007/978-94-007-1963-7_23https://www.scopus.com/inward/record.uri?eid=2-s2.0-84887998304&doi=10.1007%2f978-94-007-1963-7_23&partnerID=40&md5=dd43a0c3b2e8b5cabcdc9bfa9dee1586

Assessing the impact of increased legume production in Europe on global agricultural emissions2020 The increased use of legumes is viewed as a promising option to mitigate climate change, as they are a source of proteins and provide nitrogen to the soil. In this paper, we evaluate a strategy for the increased use of legumes in Europe until 2050 by integrating a large array of food and natural system processes into a consistent modeling framework. Three contrasting scenarios are studied: a supply-side scenario entailing a change in the animal feed mix, a demand-side scenario entailing a shift in human diet, and a combination of the shift in human diet with a reforestation in Europe. We find that mitigated emissions are much higher in the two diet shift scenarios (-231 and -259 MtCO2eq, respectively) than in the supply-side scenario (-10 MtCO2eq). Therefore, the main environmental benefit of legumes is to provide proteins as a substitute for animal products rather than enabling a lower consumption of synthetic fertilizer through increased leguminous nitrogen fixation. Diet shift scenarios require a lower useDiet change; Land-use; Legume; Livestock; Mitigation policyAlexandratos N., Bruinsma J., World agriculture towards 2030/2050: the 2012 revision, (2012); Arima E.Y., Richards P., Walker R., Caldas M.M., Statistical confirmation of indirect land use change in the Brazilian Amazon, Environ Res Lett, 6, (2011); Bodirsky B.L., Popp A., Lotze-Campen H., Dietrich J.P., Rolinski S., Et al., Reactive nitrogen requirements to feed the world in 2050 and potential to mitigate nitrogen pollution, Nat Commun, 5, (2014); Bodirsky B.L., Popp A., Weindl I., Dietrich J.P., Rolinski S., Et al., N<sub>2</sub>O emissions from the global agricultural nitrogen cycle - current state and future scenarios, Biogeosciences, 9, pp. 4169-4197, (2012); Bondeau A., Smith P.C., Zaehle S., Schaphoff S., Lucht W., Et al., Modelling the role of agriculture for the 20th century global terrestrial carbon balance, Glob Chang Biol, 13, pp. 679-706, (2007); Bouwman A.F., Beusen A.H., Billen G., Human alteration of the global nitrogen and phosphorus soil balances for the period 1970–2050, Glob Biogeochem CycEnglish 9 10.1007/s10113-020-01651-4https://www.scopus.com/inward/record.uri?eid=2-s2.0-85088533148&doi=10.1007%2fs10113-020-01651-4&partnerID=40&md5=b2472ef4e1aceb514671fdd8dfc86a66

Developing a National-Scale Hybrid System Dynamics, Agent-Based, Model to Evaluate the Effects of Dietary Changes on the Water, Food, and Energy Nexus2024 The pressing issue of the impact of changing agricultural policies on the water, food, and energy nexus is of utmost importance in today’s world. This issue is particularly critical in countries currently grappling with a severe water crisis. This work develops a national-level water, food, and energy (WFE) nexus model using a combination of system dynamics modeling (SDM) and agent-based modeling (ABM). The WFE model focuses on water resources, with agriculture being the primary user. A model agent was designed for agriculture which includes a variety of agricultural products with varying yields, blue water and greywater consumption, energy consumption, and land area under cultivation for each crop. This paper’s systems dynamics model is intended for application to meet the nutritional needs of a country’s population by balancing water and energy resources and consumption while maintaining food security. The model’s application covers two scenarios in Iran, a country under severe water stress. The first scenaAgent-based Model; Food security; Lacto-ovo vegetarian diet; System dynamics; Water-food-energy nexusAbbasi F., Sohrab F., Abbasi N., Evaluating on irrigation efficiencies and temporal and spatial variations in Iran, (2016); Akbar H., Nilsalab P., Silalertruksa T., Gheewala S.H., An inclusive approach for integrated systems: incorporation of climate in the water-food-energy-land nexus index, Sustainable Prod Consum, 39, pp. 42-52, (2023); Akbari Variani H., Afshar A., Vahabzadeh M., Molajou A., A review on food subsystem simulation models for the water-food-energy nexus: development perspective, Environ Sci Pollut Res, 30, 42, pp. 95197-95214, (2023); Akbari-Alashti H., Bozorg-Haddad O., Fallah-Mehdipour E., Marino M.A., Multi-reservoir real-time operation rules: A new genetic programming approach, Proc Inst Civil Eng Water Manag, 167, 10, pp. 561-576, (2014); Akhtar M.K., Wibe J., Simonovic S.P., MacGee J., Integrated assessment model of society-biosphere-climate-economy-energy system, Environ Model Softw, 49, pp. 1-21, (2013); Aljerf L., Aljerf N., Food products quality and nutrition in relation to public.English 0 10.1007/s11269-024-03829-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-85188684671&doi=10.1007%2fs11269-024-03829-5&partnerID=40&md5=1138254c6477b525bfe46554b8f88bc3

Assessment of future options for land use in the European Community1995 In the case of agricultural production, technical limitations can be used to explore future options for land use. As opposed to common economic outlooks this type of exploration provides information on the caveats and possibilities for agriculture. The options are calculated by combining a land evaluation (using a Geographical Information System, GIS), crop growth simulation models and Interactive Multiple Goal Linear Programming (IMGP). In the land evaluation, geographical information on soil types and other characteristics like steepness, stoniness, phase etc. is used to assess the suitability for different types of agriculture. Information on climate conditions and crop properties is used in the crop growth simulation models to calculate yield potentials for the suited areas. Economic, social and political goals are dealt with in a linear programming model. The result of this hierarchical modelling is a series of scenarios of optimal land use given the local properties of soils, crops and climate and givenAgricultural production; European Community; Geographical Information SystemEurope, (West); agricultural production; European Community; future prospect; GIS; land-use planning; methodological evaluationde Koning, Janssen, van Keulen, Input and output coefficients of various cropping and livestock systems in the European Communities, Working Documents W 62, (1992); de Wit, Resource use efficiency in agriculture, Agric. Syst., 40, pp. 125-151, (1992); Rabbinge, van Latesteijn, Long term options for land use in the European Community, Agric. Syst., 40, pp. 195-210, (1992); Reinds, de Koning, Bulens, Crop production potential of rural areas within the European Communities, part III: Soils, climate and administrative regions, Working Documents W 67, (1992); van der Weiden, van der Wal, de Graaf, van Brussel, ter Keurs, Bouwstenen voor een geïntegreerde landbouw (Building blocks for an integrated agriculture — in Dutch), WRR Preliminary and background studies no. V44, (1984); van Diepen, de Koning, Reinds, Bulens, van Lanen, Regional analysis of physical potential of crop production in the European Community, The Greenhouse Effect and Primary Productivity in European Agro-ecosystems, pp. 74-79, (1990); van KeulenEnglish 15 10.1016/0925-8574(95)00060-Vhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0029517126&doi=10.1016%2f0925-8574%2895%2900060-V&partnerID=40&md5=eb1ff51d9a77bbc736360522bd0d66d6

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Multi-agent simulation for the targeting of development policies in less-favored areas2006 Complex combinations of biophysical and socio-economic constraints characterize the less-favored rural areas in developing countries. More so, these constraints are diverse as they vary considerably between households even in the same community. We propose multi-agent systems as a modeling approach well suited for capturing the complexity of constraints as well as the diversity in which they appear at the farm household level. Given that empirical multi-agent models based on mathematical programming share the characteristics of bio-economic farm models plus some additional features, one may interpret bio-economic farm models as a special case of multi-agent models without spatial dimension and direct interaction. Evidently, spatially explicit, connected multi-agent models have higher requirements in terms of development costs, empirical data and validation. Therefore, we see them as a complement, and not a substitute, to existing bio-economic modeling approaches. They might be the preferred model choice when Bio-economic modeling; Diversity of constraints to agricultural development; Empirical multi-agent systems; Ex ante assessment of policy optionsmodeling; policy analysis; rural planning; targetingBalmann A., Farm-based modelling of regional structural change: A cellular automata approach, European Review of Agricultural Economics, 24, pp. 85-108, (1997); Barbier B., Induced innovation and land degradation: Results from a bio-economic model of a village in West Africa, Agricultural Economics, 19, pp. 15-25, (1998); Berger T., Agent-based models applied to agriculture: A simulation tool for technology diffusion, resource use changes and policy analysis, Agricultural Economics, 25, 2-3, pp. 245-260, (2001); Berger T., Agentenbasierte Modellierung von Landnutzungsdynamiken und Optionen der Agrar- und Agrarumweltpolitik, Agrarwirtschaft, 2, 53, pp. 77-87, (2004); Berger T., Innovation as an alternative to migration? Exemplary results from a multiple-agent programming model applied to Chile, Advances in Global Change Research, (2004); Berger T., Parker D.C., Examples of specific research - Introduction, LUCC Report Series No. 6, (2002); Berger T., Ringler C., Trade-offs, efficiency gains and technical changEnglish 83 10.1016/j.agsy.2005.06.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-31444448814&doi=10.1016%2fj.agsy.2005.06.002&partnerID=40&md5=f5ed8625b8c6f1b2e701ebffa8cba646

Participatory integrated assessment of scenarios for organic farming at different scales in Camargue, France2016 Alternative agricultural systems, such as organic farming (OF), are promising options to sustain both agriculture productivity and environmental health. However, the adoption of OF by farmers is occurring more slowly than is advocated. A key factor limiting farmers is an inability to predict socio-economic consequences of converting to OF. To overcome this, we developed a novel method of integrated assessment of agricultural systems (IAAS) and applied it to scenarios of development of OF in the Camargue region, South of France. In collaboration with the local stakeholders, we characterized the agricultural systems at different spatial scales and defined scenario related to the future of agriculture and to OF. We then used agent-based modeling with farmers and bio-economic modeling with local stakeholders for scenario assessment. We examined the effects on the development of OF systems of key factors such as the ongoing reform in the European Common Agricultural Policy and the effects of regulations for decreaAgent-based model; Bio-economic model; CAP reform; Farmer; Indicators; Multi-scale; StakeholderBouches du Rhone; Camargue; France; Provence-Alpes-Cote d'Azur; Common Agricultural Policy; farming system; integrated approach; numerical model; organic farming; participatory approach; policy reform; smallholder; stakeholderBezlepkina I., Reidsma P., Sieber S., Helming K., Integrated assessment of sustainability of agricultural systems and land use: methods, tools and applications, Agric. Syst., 104, pp. 105-109, (2011); Blazy J.-M., Dorel M., Salmon F., Ozier-Lafontaine H., Wery J., Tixier P., Model-based assessment of technological innovation in banana cropping systems contextualized by farm types in Guadeloupe, Eur. J. Agron., 31, pp. 10-19, (2009); Blom-Zandstra M., van Keulen H., Innovative concepts towards sustainability in organic horticulture: testing a participatory technology design, Int. J. Agric. Sustain., 6, pp. 195-207, (2008); Bousquet F., Le Page C., Multi-agent simulations and ecosystem management: a review, Ecol. Model., 176, pp. 313-332, (2004); Bousquet F., Bakam I., Proton H., Le Page C., Cormas: common-pool resources and multi-agent Systems, Lect. Notes Artif. Intell., 1416, pp. 826-838, (1998); Brisson N., Gary C., Justes E., Roche R., Mary B., Ripoche D., Zimmer D., Sierra J., Bertuzzi P., Burger P., BussEnglish 26 10.1016/j.agsy.2015.12.009https://www.scopus.com/inward/record.uri?eid=2-s2.0-84953425797&doi=10.1016%2fj.agsy.2015.12.009&partnerID=40&md5=1e0d166b0e865d95c760e95bec6dbf04

Incorporation of emergy into multiple-criteria decision analysis for sustainable and resilient structure of dairy farms in Slovenia2018 The increasing and often conflicting challenges that agricultural production systems face today require a more comprehensive approach to planning in the sector, integrating the economic principles of production with its social characteristics and ecological impacts. The paper presents an innovative attempt to incorporate biophysical criteria into a standard socio-economic optimisation model, illustrated through a study of the Slovenian dairy sector. The biophysical perspective on the system's functioning is determined by means of emergy analysis. This is an environmental accounting approach which reflects the cumulative environmental support needed to produce a certain output. The eco-centric perspective on the emergy approach complements the standard socioeconomic perspective of value that reflects the utility of a product (anthropocentric perspective). The model is developed based on a preceding analysis of socio-economic and emergy-based performance characteristics of different production types at the farmDairy sector; Emergy analysis; Mathematical programming; Multi-criteria decision analysis; Planning of agricultural systemsSlovenia; accountability; agricultural policy; agricultural production; alternative agriculture; complementarity; dairy farming; decision analysis; economic analysis; emergy; linear programing; model; multicriteria analysis; planning methodvan Tongeren F., van Meijl H., Surry Y., Global models applied to agricultural and trade policies: a review and assessment, Agric. Econ., 26, 2, pp. 149-172, (2001); van Calker K.J., Berentsen P.B.M.D.B.I.M.J., Giesen G.W.J., Huirne R.B.M., An LP-model to analyse economic and ecological sustainability on Dutch dairy farms: model presentation and application for experimental farm “de Marke”, Agric. Syst., 82, 2, pp. 139-160, (2004); van Zanten B.T., Verburg P.H., Espinosa M., Gomez-y-Paloma S., Galimberti G., Kantelhardt J., Kapfer M., Lefebvre M., Manrique R., Piorr A., Raggi M., Schaller L., Targetti S., Zasada I., Viaggi D., European agricultural landscapes, common agricultural policy and ecosystem services: a review, Agron. Sustain. Dev., 34, 2, pp. 309-325, (2014); Amaral L.P., Martins N., Gouveia J.B., A review of emergy theory, its application and latest developments, Renew. Sust. Energ. Rev., 54, pp. 882-888, (2016); Brown M.T., Ulgiati S., Energy quality, emergy, and transformity: H.T. Odum's contribuEnglish 16 10.1016/j.agsy.2018.03.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-85045553883&doi=10.1016%2fj.agsy.2018.03.005&partnerID=40&md5=7e46cfe0f2a81139f20dfff36d2e2a80

Representation of decision-making in European agricultural agent-based models2018 The use of agent-based modelling approaches in ex-post and ex-ante evaluations of agricultural policies has been progressively increasing over the last few years. There are now a sufficient number of models that it is worth taking stock of the way these models have been developed. Here, we review 20 agricultural agent-based models (ABM) addressing heterogeneous decision-making processes in the context of European agriculture. The goals of this review were to i) develop a framework describing aspects of farmers’ decision-making that are relevant from a farm-systems perspective, ii) reveal the current state-of-the-art in representing farmers’ decision-making in the European agricultural sector, and iii) provide a critical reflection of underdeveloped research areas and on future opportunities in modelling decision-making. To compare different approaches in modelling farmers’ behaviour, we focused on the European agricultural sector, which presents a specific character with its family farms, its single market anEurope; agricultural market; agricultural modeling; agricultural policy; agricultural production; decision making; farmers attitude; heterogeneity; literature review; research workAbdou M., Hamill L., Gilbert N., Designing and building an agent-based model, Agent-Based Models of Geographical Systems, pp. 141-165, (2012); Abler D., Multifunctionality, agricultural policy, and environmental policy, Agric. Res. Econ. Rev., 33, pp. 8-18, (2004); Acevedo M.F., Baird Callicott J., Monticino M., Lyons D., Palomino J., Rosales J., Delgado L., Ablan M., Davila J., Tonella G., Ramirez H., Vilanova E., Models of natural and human dynamics in forest landscapes: cross-site and cross-cultural synthesis, Geoforum, 39, pp. 846-866, (2008); Acosta L.A., Rounsevell M.D.A., Bakker M., Van Doorn A., Gomez-Delgado M., Delgado M., An Agent-Based Assessment of Land Use and Ecosystem Changes in Traditional Agricultural Landscape of Portugal, Intelligent Information Management, 6, 2, (2014); An L., Modeling human decisions in coupled human and natural systems: review of agent-based models, Ecol. Model., 229, pp. 25-36, (2012); Arneth A., Brown C., Rounsevell M.D.A., Global models of human decision-making for lEnglish 105 10.1016/j.agsy.2018.09.007https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054060586&doi=10.1016%2fj.agsy.2018.09.007&partnerID=40&md5=10d78cf23b3a0e9365e0d35ecddb67c6

Exploring path dependence, policy interactions, and actor behavior in the German biodiesel supply chain2017 Biofuel production is not cost competitive and thus requires governmental intervention. The effect of the institutional framework on the development of the biofuel sector is not yet well understood. This paper aims to analyze how biofuel production and production capacity could have evolved in Germany in the period 1992–2014. The effects of an agricultural policy intervention (liberalization of the agricultural market) and a bioenergy policy intervention (a tax on biodiesel after an initial exemption) are explored. Elements of the Modeling Agent systems based on Institutional Analysis (MAIA) framework, complex adaptive systems (CAS) theory, and Neo Institutional Economics (NIE) theory were used to conceptualize and formalize the system in an agent-based model. It was found that an early liberalization of the agricultural market led to an under-production of biodiesel; a late liberalization led to the collapse of biodiesel production. An early introduction of the biodiesel tax led to stagnation in biodiesel prAgent-based modeling; Biodiesel supply chain; Complex adaptive systems; Path dependence; Policy analysisGermany; Adaptive systems; Agriculture; Autonomous agents; Commerce; Computational methods; Costs; Supply chains; Agent-based model; Biodiesel supply chains; Complex adaptive systems; Path dependence; Policy analysis; adaptive management; agricultural policy; agricultural production; bioenergy; biofuel; cost analysis; institutional framework; modeling; path analysis; policy analysis; power generation; renewable resource; supply chain management; BiodieselBorenstein S., The private and public economics of renewable electricity generation, J Econ Perspect, 26, 1, pp. 67-92, (2012); Bomb C., Et al., Biofuels for transport in Europe: lessons from Germany and the UK, Energy Policy, 35, 4, pp. 2256-2267, (2007); Felten D., Et al., Energy balances and greenhouse gas-mitigation potentials of bioenergy cropping systems (Miscanthus, rapeseed, and maize) based on farming conditions in Western Germany, Renew Energy, 55, pp. 160-174, (2013); Sorda G., Banse M., Kemfert C., An overview of biofuel policies across the world, Energy Policy, 38, 11, pp. 6977-6988, (2010); Samsatli S., Samsatli N.J., Shah N., BVCM: a comprehensive and flexible toolkit for whole system biomass value chain analysis and optimisation – mathematical formulation, Appl Energy, 147, pp. 131-160, (2015); Ziolkowska J.R., Optimizing biofuels production in an uncertain decision environment: conventional vs. advanced technologies, Appl Energy, 114, pp. 366-376, (2014); Andersen F., Et al., Optimal design aEnglish 19 10.1016/j.apenergy.2017.03.047https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015786408&doi=10.1016%2fj.apenergy.2017.03.047&partnerID=40&md5=f4979327a65e4c3fd61d4331944ec542

The dynamic simulation of organic farming development scenarios - A case study in Slovenia2013 In this paper a system dynamics model for organic farming development to support government decision making is presented. The system incorporates relevant variables which affect organic farming development. The user seeks answers to strategic questions related to the level of organic farming development achievable in a long term dynamic horizon. The model's basic structure is fully described and results are presented which show that the conversion process relies mainly on subsidies and self-organization resources. User can simulate different policy scenarios for organic farming and for assessing their impact on the economic and environmental parameters of organic production at aggregate level. After performing several simulation scenarios we discovered that conversion to organic farming relies on subsidies which provide the main motivation for conversion from conventional farming to organic farming. However, the subsidies are not the only driving force in the system, even more important are activities that prModel; Organic farming; Simulation; System dynamicsSlovenia; Computer simulation; Models; Population statistics; System theory; Development scenarios; Environmental parameter; Government decisions; Organic farming; Simulation; Simulation scenarios; System Dynamics; System dynamics model; agricultural development; agricultural policy; decision making; demand analysis; economic impact; environmental impact; food production; numerical model; organic farming; policy analysis; population size; price dynamics; state role; subsidy system; AgricultureAcs S., Berentsen P.B.M., Huirne R.B.M., Modelling conventional and organic farming: a literature review, NJAS - Wageningen J. Life Sci., 53, 1, pp. 1-18, (2005); Acs S., Berentsen P.B.M., Huirne R.B.M., Conversion to organic arable farming in the Netherlands: a dynamic linear programming analysis, Agric. Syst., 94, 2, pp. 405-415, (2007); Acs S., Berentsen P.B.M., Huirne R.B.M., Asseldonk M., Effect of yield and price risk on conversion from conventional to organic farming, Aust. J. Agric. Resource Econ., 53, pp. 393-411, (2009); Ajzen I., The theory of planned behavior, Organ. Behav. Hum. Dec., 50, 2, pp. 179-211, (1991); Akinwumi A.A., Mbila D., Nkamleub G.B., Endamana D., Econometric analysis of the determinants of adoption of alley farming by farmers in the forest zone of southwest Cameroon Agriculture, Agric. Ecosyst. Environ., 80, pp. 255-265, (2000); Arfini F., Mathematical Programming models employed in the analysis of the common agricultural policy, pp. 79-125, (2001); Badgley C., Perfecto I., Can oEnglish 23 10.1016/j.compag.2013.05.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879185398&doi=10.1016%2fj.compag.2013.05.005&partnerID=40&md5=0a266e610b352d1798f6437c49265235

Impacts of socio-environmental policy mix on mitigating agricultural abandonment: An empirical agent-based modeling2024 The complexity of socio-ecological systems in agricultural landscapes has been a subject of previous agent-based modeling studies in order to understand the impacts of agricultural policies. However, there is still a lack of models that incorporate the processes of farm succession within farm households and how these lead to agricultural abandonment. This study aims to simulate the effects of socio-environmental policy mixes on the mitigation of agricultural abandonment in the heritage landscape of Ifugao rice terraces, Philippines by developing an empirically-grounded Agent-Based Model (ABM). This ABM utilizes spatially explicit data and a logistic model to model how socio-ecological processes such as changing environmental conditions, cultivation of land, and succession of farmlands emerge to spatial patterns of paddy fields. Model validation showed that simulated paddy field maps achieved a minimum Fuzzy Kappa statistic of 0.7780, thus the model was deemed suitable for prediction of future scenarios. SimulFarm succession; Genetic algorithm; Geographic information system; Logistic regression; Open-source software; Patternoriented modelingCordillera Administrative Region; Ifugao; Philippines; abandoned land; agricultural land; agricultural policy; empirical analysis; environmental policy; genetic algorithm; GIS; mitigation; regression analysis; social policy; softwareAguilar C.H.M., Altoveros N.C., Borromeo T.H., Dayo M.H.F., Koohafkan P., Traditional rice-based agroecosystem in Kiangan, Ifugao, Philippines: drivers of change, resilience, and potential trajectories, Agroecol. Sustain. Food Syst., 45, pp. 296-316, (2021); Arnaez J., Lana-Renault N., Lasanta T., Ruiz-Flano P., Castroviejo J., Effects of farming terraces on hydrological and geomorphological processes. A review, Catena, (2015); Assandri G., Bogliani G., Pedrini P., Brambilla M., Beautiful agricultural landscapes promote cultural ecosystem services and biodiversity conservation, Agric. Ecosyst. Environ., 256, pp. 200-210, (2018); Bantayan N., Calderon M., Dizon J., Sajise A., Salvador M., Estimating the extent and damage of the UNESCO world heritage sites of the Ifugao Rice terraces, Philippines, J. Environ. Sci. Manag., 15, pp. 1-5, (2012); Bertsch-Hoermann B., Egger C., Gaube V., Gingrich S., Agroforestry trade-offs between biomass provision and aboveground carbon sequestration in the alpine Eisenwurzen regiEnglish 0 10.1016/j.ecoinf.2024.102491https://www.scopus.com/inward/record.uri?eid=2-s2.0-85183488395&doi=10.1016%2fj.ecoinf.2024.102491&partnerID=40&md5=bd98397bd1f5364cb94a26901ac2d94f

A behavioural agent-based modelling approach for the ex-ante assessment of policies supporting precision agriculture2023 Precision agriculture technologies can help reduce nitrogen losses and the associated negative environmental impacts. As the adoption rate of such technologies in small-scale farming systems is still low, additional policy measures are required to support their broader application. We provide an ex-ante assessment of policy measures (payments for reduced nitrogen, subsidy for the technology or area subsidies) to incentivize the adoption of sensing technologies for site-specific nitrogen fertilization with a specific focus on farmers' behavioural characteristics such as reluctance to change and their individual perception of the policy measures. We combine a bio-economic optimization model with data from a choice experiment, survey, and census data in an agent-based modelling framework. We simulate the impact of the policy measures on farmers' adoption decisions in Swiss wheat production. Simulations suggest that for the same level of nitrogen reduction a results-based payment (paying farmers for reduced nitroAgent-based modelling; Behavioural factors; Ex-ante policy assessment; Nitrogen efficiency; Precision agricultureagricultural policy; census; crop production; environmental impact; nitrogen; optimization; perception; precision agriculture; subsidy system; wheatArgento F., Anken T., Abt F., Vogelsanger E., Walter A., Liebisch F., Site-specific nitrogen management in winter wheat supported by low-altitude remote sensing and soil data, Precis. Agric., 22, pp. 364-386, (2021); Aubert B.A., Schroeder A., Grimaudo J., IT as enabler of sustainable farming: an empirical analysis of farmers’ adoption decision of precision agriculture technology, Decis. Support. Syst., 54, pp. 510-520, (2012); Precision farming mit Satellit oder Sensor?, (2019); Precision-Farming: teilflächenspezifisch Düngen - so starten Sie, (2020); Baerenklau K.A., Toward an understanding of technology adoption: risk, learning, and neighborhood effects, Land Econ., 81, pp. 1-19, (2005); Barnes A., De Soto I., Eory V., Beck B., Balafoutis A., Sanchez B., Vangeyte J., Fountas S., van der Wal T., Gomez-Barbero M., Influencing factors and incentives on the intention to adopt precision agricultural technologies within arable farming systems, Environ. Sci. Pol., 93, pp. 66-74, (2019); Barnes A.P., Soto I., EoryEnglish 2 10.1016/j.ecolecon.2023.107936https://www.scopus.com/inward/record.uri?eid=2-s2.0-85164669464&doi=10.1016%2fj.ecolecon.2023.107936&partnerID=40&md5=7aedb92c6ca757a10ce94cf2785b31d8

Sustainability of Mediterranean irrigated agro-landscapes2013 In this work we show the feasibility of empirical testing of socio-environmental models with a relatively simple model of a traditional agro-ecosystem: the Huerta Murcia (Spain). This Mediterranean traditional irrigated land is based on adaptive strategies of irrigation and crop management and has important functions for the conservation of natural and cultural resources. During the last decades, this agro-landscape has been threatened by several factors linked to low profitability of agricultural production under present conditions, the emergence of new irrigated lands outside the river valleys and the land conversion to non-agricultural uses. A dynamic system model has been built to analyse all these processes. Results obtained for the 1932-1995 calibration period show that the model successfully tracks the observed data series for the available variables (area of traditional irrigated lands, number of landowners, population, average farm size and water pollution) and that the Huerta had lost more than 2000Agricultural-urban land competition; Scenarios; Socio-environmental model; Traditional irrigated agro-landscapesSpain; Agriculture; Calibration; Ecology; Land use; Population statistics; Profitability; Urban growth; Adaptive strategy; Agricultural policies; Agricultural productions; Agro ecosystems; Business-as-usual; Crop managements; Cultural resources; Data sets; Dynamic system models; Empirical testing; Exogenous variables; Extreme conditions; Farm size; Irrigated lands; Land conversion; Land planning policy; Model testing; Model validation; Observed data; Policy scenario; Population growth; River valley; Scenarios; Sensitive analysis; Traditional irrigated agro-landscapes; Water deficits; adaptive management; agricultural ecosystem; agricultural policy; agricultural production; data set; feasibility study; irrigation system; land management; land use change; Mediterranean environment; model test; model validation; population growth; profitability; sustainability; urban area; water pollution; Water pollutionAlberti M., The effects of urban patterns on ecosystem function, International Regional Science Review, 28, pp. 168-192, (2005); Barlas Y., Formal aspects of model validity and validation in system dynamics, System Dynamics Review, 12, pp. 183-210, (1996); Batisani N., Yarnal B., Urban expansion in Centre County, Pennsylvania: spatial dynamics and landscape transformations, Applied Geography, 29, pp. 235-249, (2009); Bert F.E., Podesta G.P., Rovere S.L., Menendez A.N., North M., Tatara E., Laciana C.E., Weber E., Ruiz-Toranzo F., An agent based model to simulate structural and land use changes in agricultural systems of the argentine pampas, Ecological Modelling, 222, 19, pp. 3486-3499, (2011); Canovas J., Cerda A., Efectos de la calidad del agua sobre la agricultura. Aguas residuales para riego, Agua y Futuro en la Región de Murcia, pp. 199-208, (1995); Programa Comunitario de Política y Actuación en materia de Medio Ambiente y Desarrollo Sostenible. COM (92) 23 FINAL, (1992); Deal B., Schunk D., Spatial dynEnglish 24 10.1016/j.ecolmodel.2012.09.018https://www.scopus.com/inward/record.uri?eid=2-s2.0-84868221215&doi=10.1016%2fj.ecolmodel.2012.09.018&partnerID=40&md5=9d0a6dcf3aef10e06b1c6c83914077fc

Exploring agricultural production systems and their fundamental components with system dynamics modelling2016 Agricultural production in the United States is undergoing marked changes due to rapid shifts in consumer demands, input costs, and concerns for food safety and environmental impact. Agricultural production systems are comprised of multidimensional components and drivers that interact in complex ways to influence production sustainability. In a mixed-methods approach, we combine qualitative and quantitative data to develop and simulate a system dynamics model that explores the systemic interaction of these drivers on the economic, environmental and social sustainability of agricultural production. We then use this model to evaluate the role of each driver in determining the differences in sustainability between three distinct production systems: crops only, livestock only, and an integrated crops and livestock system. The result from these modelling efforts found that the greatest potential for sustainability existed with the crops only production system. While this study presents a stand-alone contribution tAgriculture production systems; Drivers; Farming policy; Sustainability; System dynamics modellingCrops; Environmental impact; Sustainable development; System theory; Truck drivers; Agricultural production system; Agricultural productions; Agriculture productions; Environmental and social sustainability; Fundamental component; Sustainable practices; System dynamics model; System dynamics modelling; agricultural policy; agricultural production; AgricultureArcher D.W., Reicosky D.C., Economic performance of alternative tillage systems in the Northern Corn Belt, Agron. J., 101, 2, pp. 296-304, (2009); Archer D.W., Johnson J.M.F., Jaradat A.A., Lachnicht Weyers S.L., Kludze H., Gesch R.W., Forcella F., Crop productivity and economics during the transition to alternative cropping systems, Agron. J., 99, pp. 1538-1547, (2007); Archer D.W., Dawson J., Kreuter U.P., Hendrickson M., Halloran J.M., Social and political influences on agricultural systems, Renew. Agric. Food Syst., 23, 4, pp. 272-284, (2008); Barlas Y., Formal aspects of model validity and validation in system dynamics models, Syst. Dyn. Rev., 12, 3, pp. 183-210, (1996); Boller E.F., Avilla J., Joerg E., Malavolta C., Wijnands E.P., Integrated production: principles and technical guidelines, IOBC WPRS Bull., 27, 2, (2004); Bossel H., Systems and Models: Complexity, Dynamics, Evolution, Sustainability, (2007); Box G.E.P., Draper N.R., Empirical Model Building and Response Surfaces, (1987); FINBIN Farm FinEnglish 127 10.1016/j.ecolmodel.2016.04.015https://www.scopus.com/inward/record.uri?eid=2-s2.0-84966377289&doi=10.1016%2fj.ecolmodel.2016.04.015&partnerID=40&md5=37c4bdc989dbd2d30c213319efcf4ea4
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The future of olive groves on sloping land and ex-ante assessment of cross compliance for erosion control2010 Under the past Common Agricultural Policy (CAP) olive oil subsidy regime, farmers were eligible for subsidies on the basis of the amount of olive oil they produced. This led to an intensification of production, particularly on flat land, and had in most cases negative environmental effects, such as more soil erosion on sloping land and more pollution. With the decoupling of agricultural support under the newly established rules of the CAP, formalised in 2005, cross compliance measures have become obligatory. In this paper an ex-ante assessment is made of the application of cross compliance for soil erosion control (natural cover crops and terrace maintenance) in hilly and mountainous olive groves in Trás-os-Montes in Portugal. A linear programming model was developed to assess the various socio-economic and environmental effects of four different development scenarios for olive groves. The scenarios were developed on the basis of changing market prices, wage rates and subsidies; their effects included shifts Cross compliance; Olive groves; Policies; Scenarios; Soil erosionagricultural soil; Common Agricultural Policy; compliance; erosion control; soil erosion; soil management; treeBeaufoy G., The olive oil regime, CAP Regimes and the European Countryside, pp. 155-177, (2000); Beaufoy G., EU Policies for Olive Farming Unsustainable on all Counts, (2001); Brooke A., Kendrick D., Meeraus A., Raman R., Rosenthal R.E., GAMS: A User's Guide, (1998); Brouwer F., Lowe P., CAP Regimes and the European Countryside, (2000); Castro G., Romero P., Gomez J.A., Fereres E., Rainfall redistribution beneath an olive orchard, Agricultural Water Management, 86, pp. 249-258, (2006); Perspectives of different types of Sloping and Mountainous Olive Plantation Systems (SMOPS), (2005); de Graaff J., Eppink L.A.A.J., Olive oil production and soil conservation in southern Spain, in relation to EU subsidy policies, Land Use Policy, 16, 4, pp. 259-267, (1999); Overview of financial farm management data in project areas by farm type and zone, (2005); Duarte F., Jones N., Lucio C., Nunes A., The reform of the olive oil regime and its impacts on the olive and olive oil sector: A case study on Northern Portugal - TrásEnglish 42 10.1016/j.landusepol.2008.02.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-69549103413&doi=10.1016%2fj.landusepol.2008.02.006&partnerID=40&md5=e09d4d0f3dd40f81941b591fbf10de37

The mountain environment, a driver for adaptation to climate change2015 The mountain environment is perceived today by vine-growers as a strong structural constraint. Yet in the current context of climate change, in which we turn to genetics, irrigation or innovation in cultural practices to maintain production quality, could the mountain environment emerge as a solution for adapting to climate change in vine-growing? Here we explore the role of cooperative policies that may be deployed on the territorial scale, using an agent-based model. Our model was based on the viticulture of the Banyuls-Collioures AOC area, which is characterized by small-scale vine-growers and marked by widespread involvement in cooperative systems. The simulation results showed an important role of cooperative policies not only to conserve narrow production window and required vine quality, but also in respect of the emblematic landscape structure. These results should foster vine-growers to strengthen their cooperatives and adequately use these organizations to mitigate future climate change impacts. © 2Agent based modeling; Climate change; Landscape; ViticultureFrance; adaptive management; agricultural cooperative; agricultural policy; climate change; climate effect; mountain region; policy approach; vineyard; viticultureAcevedo-Opazo C., Tisseyre B., Taylor J.A., Ojeda H., Guillaume S., A model for the spatial prediction of water status in vines (Vitis vinifera L.) using high resolution ancillary information, Precis. Agric., 11, pp. 358-378, (2010); Alcaraz F., pp. 195-209, (2001); Berger T., Agent-based spatial models applied to agriculture: a simulation tool for technology diffusion, resource use changes and policy analysis, Agric. Econ., 25, pp. 245-260, (2001); Bousquet F., Le Page C., Multi-agent simulations and ecosystem management: a review, Ecol. Modell., 176, pp. 313-332, (2004); Briche E., Beltrando G., Somot S., Quenol H., Critical analysis of simulated daily temperature data from the ARPEGE-climate model: application to climate change in the champagne wine-producing region, Clim. Change, 123, pp. 241-254, (2014); Briffaud S., Davasse B., Du bon usage du passé des paysages. Récits paysagers et durabilité dans trois sites viticoles européens du patrimoine mondial (Tokaj, Saint-Émilion, Cinque Terre), Paysage et dévEnglish 14 10.1016/j.landusepol.2015.05.008https://www.scopus.com/inward/record.uri?eid=2-s2.0-84930208502&doi=10.1016%2fj.landusepol.2015.05.008&partnerID=40&md5=51f12be59c047f87f68dee7a09aa8a7e

Assessment of management measures for the conservation of traditional irrigated lands: The case of the Huerta of Murcia (Spain)2019 Traditional Mediterranean irrigated lands, such as the Huerta of Murcia (Spain), constitute characteristic agroecosystems which provide several ecosystem services, both cultural and regulating. Nevertheless, these agroecosystems are threatened by factors linked to the low profitability of agricultural production under present market conditions and the land conversion to non-agricultural uses.In order to assess the perceptions and valuation of the Huerta of Murcia by the local population, an economic valuation survey was carried out, using a contingent valuation method (CVM). Based on the survey, we identified the measures that were most valued with regard to the conservation of the huerta, which were: i) Limitation of the land uptake for urban uses; ii) Creation of programs to conserve ecosystem services, by means of financial support; and iii) Initiatives to promote the production of traditional agricultural products. Finally, we included these measures in a dynamic system model that, once validated, was useContingent valuation methods; Dynamic model; Management measures; Scenario simulationMurcia [Murcia (ADS/PRV)]; Murcia [Spain]; Spain; agricultural ecosystem; assessment method; land management; modeling; nature conservation; scenario analysis; valuationAltieri M.A., Nicholls C.I., The adaptation and mitigation potential of traditional agriculture in a changing climate, Clim. Change, 140, 1, pp. 33-45, (2017); Ayen J.A., Modelo De Inventario De Regadíos. Aplicación a La Huerta De Murcia, (2012); Balbo A., Gomez-Baggethun E., Salpeteur M., Puy A., Biagetti S., Scheffran J., Resilience of small-scale societies: a view from drylands, Ecol. Soc., 21, 2, (2016); Banos-Gonzalez I., Martinez-Fernandez J., Esteve-Selma M.A., Dynamic integration of sustainability indicators in insular socio-ecological systems, Ecol. Model, 306, pp. 130-144, (2015); Banos-Gonzalez I., Martinez-Fernandez J., Esteve M.A., Tools for sustainability assessment in island socio-ecological systems: an application to the Canary Islands, Isl. Stud. J, 11, 1, pp. 9-34, (2016); Barlas Y., Formal aspects of model validity and validation in system dynamics, Syst. Dynam. Rev., 12, 3, pp. 183-210, (1996); Bateman I.J., Langford I.H., Non-users’ willingness to pay for a National Park: an application aEnglish 26 10.1016/j.landusepol.2018.10.050https://www.scopus.com/inward/record.uri?eid=2-s2.0-85056627158&doi=10.1016%2fj.landusepol.2018.10.050&partnerID=40&md5=ce08258b893a4c0d6f61de46df97d044

Searching for solutions to mitigate greenhouse gas emissions by agricultural policy decisions - Application of system dynamics modeling for the case of Latvia2015 European Union (EU) Member States have agreed to limit their greenhouse gas (GHG) emissions from sectors not covered by the EU Emissions Trading Scheme (non-ETS). That includes also emissions from agricultural sector. Although the Intergovernmental Panel on Climate Change (IPCC) has established a methodology for assessment of GHG emissions from agriculture, the forecasting options are limited, especially when policies and their interaction with the agricultural system are tested. Therefore, an advanced tool, a system dynamics model, was developed that enables assessment of effects various decisions and measures have on agricultural GHG emissions. The model is based on the IPCC guidelines and includes the main elements of an agricultural system, i.e. land management, livestock farming, soil fertilization and crop production, as well as feedback mechanisms between the elements. The case of Latvia is selected for simulations, as agriculture generates 22% of the total anthropogenic GHG emissions in the country. TAgricultural systems; Emission mitigation; Greenhouse gas emissions; Manure management; Modeling complex systems; Nitrogen tax; Policy; System dynamicsLatvia; Agriculture; Climate change; Cultivation; Decision support systems; Gas emissions; International law; Nitrogen; Public policy; Renewable energy resources; System theory; Agricultural system; Emission mitigation; Manure management; Model complexes; System Dynamics; agri-environmental policy; agricultural emission; carbon emission; emission control; European Union; greenhouse gas; Intergovernmental Panel on Climate Change; manure; modeling; agricultural management; agricultural procedures; Article; crop production; decision making; greenhouse gas; Latvia; livestock; manure; nonbiological model; pollution control; priority journal; process optimization; renewable energy; simulation; soil fertilization; strategic planning; system dynamics model; validation study; Greenhouse gasesBarisa A., Romagnoli F., Blumberga A., Blumberga D., Future biodiesel policy designs and consumption patterns in Latvia: a system dynamics model, J. Clean. Prod., 88, pp. 71-82, (2015); Barlas Y., Formal aspects of model validity and validation in system dynamics, Syst. Dyn. Rev., 12, pp. 183-210, (1996); Blumberga A., Basics of system dynamics modeling, Integration of System Dynamics Into Environmental Policy [In Latvian], pp. 74-158, (2010); Blumberga A., Timma L., Romagnoli F., Blumberga D., Dynamic modelling of a collection scheme of waste portable batteries for ecological and economic sustainability, J. Clean. Prod., 88, pp. 224-233, (2015); Bockel L., Sutter P., Touchemoulin O., Jonsson M., Using Marginal Abatement Cost Curves to Realize the Economic Appraisal of Climate Smart Agriculture Policy Options, (2012); Bush B., Duffy M., Sandor D., Peterson S., Using system dynamics to model the transition to biofuels in the United States, IEEE Int. Conf. Syst. Syst. Eng., pp. 1-6, (2008); Chen G.Q., Zhang B.,English 52 10.1016/j.scitotenv.2015.04.088https://www.scopus.com/inward/record.uri?eid=2-s2.0-84929492237&doi=10.1016%2fj.scitotenv.2015.04.088&partnerID=40&md5=97c36532bc5f0bd645f16f779199adfd

Agent-Based Life Cycle Assessment enables joint economic-environmental analysis of policy to support agricultural biomass for biofuels2024 Production of agricultural biofuels is expected to rise due to increasing climate change mitigation ambitions. Policy interventions promoting targeted bioenergy solutions can be motivated by the large environmental externalities present in agricultural systems and the local context of biomass production co-benefits. Introducing energy crops in crop rotations in arable land with depleted Soil Organic Carbon (SOC) levels offers the potential to increase SOC stocks and future crop yields as a step towards more sustainable agricultural systems. However, the environmental performance of a policy incentive for energy crops with SOC co-benefits is less evident when considering its land-use effects within and outside of the target agricultural system. We study the potential impacts of a change in agricultural policy on regional agricultural structure and production, and the environment with an Agent-Based Life Cycle Assessment approach. We simulate a policy payment that would achieve adoption of grass leys in crop roAgent-based modelling; Arable grass rotation; Biofuel; Policy; Soil carbon; Territorial LCASweden; Autonomous agents; Biomass; Climate change; Computational methods; Crop rotation; Economics; Environmental impact; Environmental management; Farms; Land use; Life cycle; Organic carbon; Soils; Sustainable development; biofuel; organic carbon; carbon; Agent based; Agent-based model; Agricultural biomass; Agricultural system; Arable grass rotation; Cobenefits; Policy instruments; Soil carbon; Soil organic carbon; Territorial LCA; biofuel; biomass power; crop rotation; economic analysis; environmental assessment; environmental policy; life cycle analysis; modeling; soil carbon; agricultural land; Article; biodiversity; bioenergy; biomass production; carbon sequestration; controlled study; crop rotation; economic aspect; energy crop; energy yield; environmental change; environmental impact assessment; environmental policy; farming system; food crop; life cycle assessment; seasonal variation; sensitivity analysis; sustainable agriculture; Sweden; agricultural worker; arable land; article; biomass; biomass AgriWise, AgriWise: Data Book for Production Planning and Regional Enterprise Budgets, (2020); Arzoumanidis I., Et al., Functional Unit Definition Criteria in Life Cycle Assessment and Social Life Cycle Assessment: A Discussion, pp. 1-10, (2020); Balmann A., Farm-based modelling of regional structural change: a cellular automata approach, Eur. Rev. Agric. Econ., 24, 1, pp. 85-108, (1997); Bichraoui-Draper N., Et al., Agent-based life cycle assessment for switchgrass-based bioenergy systems, Resour. Conserv. Recycl., 103, pp. 171-178, (2015); Blazejczyk-Majka L., CAP after 2004: policy to promote development or to elimination differences between regions? non-parametric approach based on farm efficiency in the old and new EU regions, Agris On-Line Pap. Econ. Inform., 14, 2, pp. 31-47, (2022); Boix-Fayos C., de Vente J., Challenges and potential pathways towards sustainable agriculture within the European Green Deal, Agric. Syst., 207, (2023); Boke Olen N., Et al., Effects of farm type on food production, landscEnglish 0 10.1016/j.scitotenv.2024.170264https://www.scopus.com/inward/record.uri?eid=2-s2.0-85183111569&doi=10.1016%2fj.scitotenv.2024.170264&partnerID=40&md5=ec70b707a12d0fe84bc93b988da56ea9

The effects of biofuels on food security: A system dynamics approach for the Colombian case2019 There has been a growing interest in biofuel production to reduce oil dependence in the transportation sector. However, this has also sparked a debate on how the introduction of biofuels may jeopardize food security. In this paper we evaluate the effects of biofuel production on food security using system dynamics. First, we developed a system dynamics model to understand the long-term interaction between food production, biofuel production and livestock farming. Then, we calibrated and applied the model to the Colombian case. The base scenario results show that the introduction of biofuels to Colombia reduces the country's agriculture-allocated land by 2030. This, in turn, leads to a decrease in food supply and an increase in food prices. Alternative scenarios suggest that policies focused on increasing land use efficiency, especially with livestock, could have a larger impact on food security and biofuel production in Colombia. This is due to the fact that said policies foster the co-existence of bioenergy Agro-fuel; Energy security; Food security; Policy analysis; System dynamicsColombia; Agriculture; Biofuels; Developing countries; Energy security; Food supply; Land use; Petroleum transportation; System theory; Environmental conditions; Food security; Long-term interaction; Policy analysis; System Dynamics; System dynamics approach; System dynamics model; Transportation sector; bioenergy; biofuel; developing world; environmental conditions; food policy; food production; food security; livestock farming; policy analysis; Oils and fatsZilberman D., Hochman G., Rajagopal D., Sexton S., Timilsina G., The impact of biofuels on commodity food prices: assessment of findings, Am J Agric Econ, 95, pp. 275-281, (2013); Lambert D.K., Miljkovic D., The sources of variability in U.S. food prices, J Policy Model, 32, pp. 210-222, (2010); Timmer P., Dawe D., Food crises past, present (and future?) Will we ever learn?, Rice Cris. Mark. Polices Food Secur., (2010); de Gorter H., Drabik D., Just D.R., How biofuels policies affect the level of grains and oilseed prices: theory, models and evidence, Glob Food Sec, 2, pp. 82-88, (2013); de Gorter H., Just D.R., The social costs and benefits of biofuels the intersection of environmental, energy and agricultural policy, Appl Econ Perspect Policy, 32, pp. 4-32, (2010); Headey D., Fan S., Reflections on the global food crisis: how did it happen? how has it hurt? and how can we prevent the next one? research, (2010); Fischer G., Hizsnyik E., Prieler S., Shah M., van Velthuizen H., Biofuels and food security, (200English 25 10.1016/j.seta.2019.05.009https://www.scopus.com/inward/record.uri?eid=2-s2.0-85065864811&doi=10.1016%2fj.seta.2019.05.009&partnerID=40&md5=dc55277f3fa5aa12be0d413b91c8f8fb

A hybrid decision support system for analyzing challenges of the agricultural supply chain2019 Agricultural supply chain management includes all the events involved in moving products of the agricultural sector from the field to the customer, and is a crucial aspect ensuring the rich contribution of the agricultural sector to the economic growth of the nation. The purpose of this paper is to add value to the present knowledge base by ascertaining the challenges of the agricultural supply chain in India on the basis of a thorough literature survey and the Delphi technique. Following this, the decision-making trial and evaluation laboratory approach was used to model the identified challenges, explore the cause–effect interrelationship, and to develop the systematic hierarchical structures of challenges through an interpretive structural modeling methodology. The implementation of the approach in the Indian context led to the inference that two factors, namely limited integration among the national agricultural markets, and limited agricultural market infrastructure were the most important ones. The inteAgricultural supply chain management; Decision-making trial and evaluation laboratory; India; Interpretive structural modeling; Multi-criteria decision makingAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: A review, European J. Oper. Res., 196, 1, pp. 1-20, (2009); Ahumada O., Villalobos J.R., Operational model for planning the harvest and distribution of perishable agricultural products, Int. J. Prod. Econ., 133, 2, pp. 677-687, (2011); Allaoui H., Guo Y., Choudhary A., Bloemhof J., Sustainable agro-food supply chain design using two-stage hybrid multi-objective decision-making approach, Comput. Oper. Res., 89, pp. 369-384, (2018); Altuntas S., Dereli T., A novel approach based on DEMATEL method and patent citation analysis for prioritizing a portfolio of investment projects, Expert Syst. Appl., 42, 3, pp. 1003-1012, (2015); (2016); Arjun K.M., Indian agriculture-status, importance and role in Indian Economy, Int. J. Agricu. Food Sci. Technol., 4, 4, pp. 343-346, (2013); Ashtianipour Z., Zandhessami, An integrated ISM-DEMATEL model for evaluation of technological innovation capabilities’ impact on the competitiveness of English 79 10.1016/j.spc.2018.11.007https://www.scopus.com/inward/record.uri?eid=2-s2.0-85058494570&doi=10.1016%2fj.spc.2018.11.007&partnerID=40&md5=14522a706459a84e2b048e0db79b928c

Landscape ecological planning process for wetland, waterfowl, and farmland conservation2001 A landscape ecological planning process (LEP process) is described that addresses the issues of rice production and wetland habitat conservation on privately owned rice farms in Texas. The LEP process was used to evaluate proposed land-use management plans based on alternative policies for the next US Farm Bill, which would be in effect from 2003 to 2009. A system simulation model, geographic information systems (GIS) model based on expert knowledge, as well as expert opinion, were used to evaluate uncertainty about the effects of these plans and policies on different types of farms and the quality of winter habitat of lesser snow geese. The models simulated shifts in land-use, rice and cattle production, farm profitability, and use of habitat by geese. Simulation results suggested that the level of federal subsidies for all policies influenced the continuation of rice production from 2003 to 2009. In addition, the size of the farm influenced whether rice production continued until 2009. The smaller farms werAgricultural policy; Geographic information systems; Land-use planning; Landscape ecology; Migratory waterfowl; Systems analysis; Wildlife habitatTexas; United States; Agriculture; Computer simulation; Land use; Planning; Wetlands; Landscape ecological planning (LEP) process; agricultural land; landscape planning; waterfowl; wetland; ConservationBarbier E.B., Acreman M.C., Knowler D., Economic Valuation of Wetlands: A Guide for Policy Makers and Planners, (1997); Bateman H.A., Joanen T., Stutzenbaker C.D., History and status of mid-continent snow geese on their gulf coast winter range, Waterfowl in Winter, pp. 495-515, (1988); Bellrose F.C., Ducks, Geese, and Swans of North America, (1976); Coats R.E. Jr., Cramer G.L., Rice policy, 1995 Farm Bill Policy Options and Consequences, pp. 49-53, (1995); Costanza R., Ruth M., Using dynamic modeling to scope environmental problems and build consensus, Environ. Manage., 22, pp. 183-195, (1998); Diaz N.M., Apostol D., Incorporating landscape ecology concepts in forest management: Forest land analysis and design, US Forest Service, Sustainable Ecological Systems, pp. 162-168, (1993); Diaz N.M., Bell S., Landscape analysis and design, Creating a Forestry for the 21st Century, pp. 255-269, (1996); A History of Eagle Lake, Texas, (1987); Erlandson D.A., Harris E.L., Skipper B.L., Allen S.D., Doing Naturalistic InqEnglish 28 10.1016/S0169-2046(01)00175-Xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0035887901&doi=10.1016%2fS0169-2046%2801%2900175-X&partnerID=40&md5=402dbf59780fbf5c2baf73cc2330f20e

Agent-based spatial models applied to agriculture: A simulation tool for technology diffusion, resource use changes and policy analysis2001 This paper presents a spatial multi-agent programming model, which has been developed for assessing policy options in the diffusion of innovations and resource use changes. Unlike conventional simulation tools used in agricultural economics, the model class described here applies a multi-agent/cellular automata (CA) approach by using heterogeneous farm-household models and capturing their social and spatial interactions explicitly. The individual choice of the farm-household among available production, consumption, investment and marketing alternatives is represented in recursive linear programming models. Adoption constraints are introduced in form of network-threshold values that reflect the cumulative effects of experience and observation of peers' experiences. The model's economic and hydrologic components are tightly connected into a spatial framework. The integration of economic and hydrologic processes facilitates the consideration of feedback effects in the use of water for irrigation. The simulation Cellular automata; Diffusion of innovations; Inter-household linkages; Multi-agent systems; Policy analysisChile; cellular automata; innovation; modeling; policy analysis; resource use; technology diffusionBalmann A., Farm-based modelling of regional structural change: A cellular automata approach, Eur. Rev. Agric. Econ., 24, pp. 85-108, (1997); Berger T., Modelo de simulación para medir los procesos de innovación en el sector agrícola. El ejemplo de Chile y su asociación al Mercosur, Economía Agraria, 1, pp. 15-19, (1997); Berger T., Agentenbasierte räumliche simulationsmodelle in der landwirtschaft, anwendungsmöglichkeiten zur bewertung von diffusionsprozessen, ressourcennutzung und politikoptionen, Agrarwirtschaft Sonderheft, (2000); Cochrane W.W., The Development of American Agriculture, (1979); Cowan R., Gunby P., Sprayed to Death: Path dependence, lock-in and pest control strategies, Econ. J., 106, pp. 521-542, (1996); Day R.H., Signo A., Modelling Economic Change: The Recursive Programming Approach, (1978); Dosi G., Freeman C., Nelson R., Silverberg G., Soete L., Technical Change and Economic Theory, (1988); Downs G.W., Mohr L.B., Conceptual issues in the study of innovation, Admin. Sci. Quart., 21, pp. English 482 10.1016/S0169-5150(01)00082-2https://www.scopus.com/inward/record.uri?eid=2-s2.0-0035168733&doi=10.1016%2fS0169-5150%2801%2900082-2&partnerID=40&md5=079f43378cb4df93be0cb890ac3ba01b

Induced innovation and land degradation: Results from a bioeconomic model of a village in West Africa1998 This paper introduces a modeling method which simulates a village's response to population and market pressure. The method combines a recursive and dynamic linear programming model with a biophysical model of soil condition and plant growth that predicts yields and land degradation for different type of land, land use and cropping patterns. The linear programming model simulates farmers' plans aggregated at the village level under constraints of risk aversion, food consumption, land area, soil fertility, soil depth, labor and cash availability. Detailed agroecological factors determine the main processes of land degradation. A large number of technological alternatives, representing different degrees of labor and/or land-saving techniques available in the study areas, are introduced, taking into account their respective constraints, costs and advantages. The method has been calibrated for a village located in the sub-humid region of Burkina Faso. Several simulations are carried out to the Year 2030. The resulAgricultural policy; Biophysical model; Burkina Faso; Environment; Farming systems; Induced innovation; Linear programming; Simulation; West AfricaBurkina Faso; land degradation; man-environment relations; modeling; population pressure; productivity; technology adoption; yieldBarbier B., Impact of market and population pressure on production, incomes and natural resources in the dryland savannas of West Africa: Bioeconomic modeling at the village level, Environment and Production Technology Division Discussion Paper 21, (1996); Benoit-Cattin M., Calkins P., Kebe D., Sabatier J.L., Perspectives de la modélisation des systèmes agraires villageois: L'exemple des régions cotonnières du Mali, Les Cahiers de la Recherche-Développement, 29, pp. 14-29, (1991); Boserup E., The Conditions of Agricultural Growth: The Economics of Agrarian Change under Population Pressure, (1965); Cleaver K.M., Schreiber G., Reversing the Spiral: The Agriculture and Environment Nexus in Sub-Saharan Africa, (1995); Eiras-Roel A., Les rapports agriculture-démographie à la lumière des travaux récents, In: Evolution Agraire et Croissance Démographique, (1987); Faure G., Système de Production et Petite Motorisation, (1991); Geertz C., Agricultural involution, The Process of Ecological Change in Indonesia, (1968); English 55 10.1016/S0169-5150(98)00052-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-0032168290&doi=10.1016%2fS0169-5150%2898%2900052-8&partnerID=40&md5=891c484c8a9268c65f464aa366bf5cf4

Modelling the dynamics of agricultural development at farm and regional level2003 Policy making, to enhance sustainable agricultural development, requires insight in the complex dynamics of agricultural systems at the farm and regional level. These include the way farmers take management decisions, the effects of these decisions on soil fertility and crop and animal production and the consequences of these production levels for prices at regional level, which in turn influence decisions at the farm level. Moreover, interactions between farms should be taken into account in an environment were an expanding agriculture is facing the limitations of space. This paper discusses a number of modelling approaches that are used to support decision-making on these issues. The paper argues that the study of such systems requires the use of non-linear dynamic models that allow simulation of the system in a qualitative way, based on a description of the underlying processes. The approach is illustrated with a regional model that has been developed to simulate agricultural development in the Koutiala reLand use analysis; Mali; Simulation; Soil nutrient balancesMali; Animalia; agricultural development; agricultural policy; land use; modeling; soil nutrientBarnett D., Blake B., McCarl B.A., Goal programming via multidimensional scaling applied to senegalese subsistence farms, Am. J. Agric. Econ., 64, pp. 720-727, (1982); Boorsma A., Possibilities for Arable Farms in the Dutch Peat Soil District, (1990); Breman H., De Ridder N., Manuel sur les Pâturages des Pays Sahéliens, (1991); Cadou J., Niveau de protection phytosanitaire et rendement en culture cotonnière pluviale au mali, Coton Fibres Trop., 27, pp. 317-325, (1982); Annuaire Statistique - Résultats de l'Enquête Agricole Permanente, 93-94, (1994); Annuaire Statistique - Résultats de l'Enquête Agricole Permanente, 96-97, (1997); Colman D., Young T., Principles of Agricultural Economics. Markets and Prices in Less Developed Countries, (1989); Costanza R., Ecological economics: Reintegrating the study of humans and nature, Ecol. Appl., 6, pp. 978-990, (1996); Costanza R., Wainger L., Bockstael N., Integrated ecological economic systems modelling: Theoretical issues and practical applications, Frontiers in EcolEnglish 40 10.1016/S0308-521X(02)00128-2https://www.scopus.com/inward/record.uri?eid=2-s2.0-0037376664&doi=10.1016%2fS0308-521X%2802%2900128-2&partnerID=40&md5=8802b1d4c8e463100d3eba8db8b3097e

Sector modeling for the prediction and evaluation of Cretan olive oil2004 Greece is a major international olive oil producer. Olive oil varieties constitute the major crops for Greek farmers growing certain oriental olive oil varieties. Currently, the olive oil sector in Greece is undergoing substantial changes and the response of farmers and consumers to this will be a vital factor in its success. Throughout the application of the common agriculture policy (CAP), mechanisms, such as production aid, subsidies and marketing orders, were employed to support both producers and consumers. A possible reform of CAP aimed at eliminating or reducing production aid or any kind of subsidies could have a considerable effect on producer and consumer marketing behaviour. In this study a formulated mathematical problem for the olive oil sector on the island of Crete based on the welfare concept and the simulation of the olive oil market equilibrium, subject to specified policy interventions and circumstances was adopted. According to the results obtained, it was concluded that future olive oil pCommon agricultural policy; Marketing policy; Mathematical programming; Welfare modelingAgriculture; Cost effectiveness; Marketing; Mathematical programming; Welfare modeling; Vegetable oils40th Anniversary Commemorative Issue, A Periodical of Policy Research from the Center for the Agricultural and Rural Development, 11, 2, pp. 2-3, (1998); Centre International de Hautes Etudes Agronomiques Méditerranéennes, Development and Agri-food Policies in the Mediterranean Region: Annual Report, (1999); Damianos D., Skuras D., Farm business and the development of alternative farm enterprises: An empirical analysis in Greece, Journal for Rural Studies, 12, 3, pp. 273-283, (1996); Day R., Sparkling H.E., Optimization models in agricultural and resource economics, Survey of Agricultural Economics Literature, 2, (1977); Dixit A., Norman V., Advertising and welfare, Bell Journal of Economics, 9, pp. 1-17, (1978); Duloy J.H., Norton R., Prices and incomes in linear programming models, American Journal of Agricultural Economics, 57, pp. 591-600, (1975); Heady E.O., Strivistava U.K., Spatial Sector Programming Models in Agriculture, (1975); Jorgenson D.W., Aggregate consumer behaviour and the measurement of sociEnglish 7 10.1016/S0377-2217(03)00036-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0141532077&doi=10.1016%2fS0377-2217%2803%2900036-5&partnerID=40&md5=1a56592fc4179646d1967a9d7f222877

Sector-level economic modeling as a tool in evaluating greenhouse gas mitigation options2012 An agricultural sector model is used in simulating agricultural markets under changing policies and markets, implying changes in regional production structure and land use. Given the direct farm-level costs of implementing specific abatement options as inputs, the sector model shows their likely impacts on agricultural production and land use in different regions. Most importantly, the sector-level model also includes indirect effects through product markets, i.e. changes in the balance of supply and demand. The sector model includes the endogenous structural development of agriculture, i.e. farm size growth and changes in production allocation in different regions. Hence, the dynamic sector model, while including specific descriptions of agricultural policies and markets, shows a consistent overall picture of the agricultural production development impacted by the GHG mitigation measures. The approach provides a unifying framework for farm-level analysis at multiple regions and scales. © 2012 Copyright Tayloabatement costs; agricultural economics; agricultural policy; Spatial production structure; structural changeSector level economic analysis of Nordic Aid in Finnish agriculture using DREMFIA sector model in "Analysis" part of "An evaluation on the impact Nordic Aid schemes in northern Finland and Sweden", (2007); Apland J., Jonasson L., Ohlmer B., Sector modelling for prediction and evaluation-A useful tool at interdisciplinary research, Swedish Journal of Agricultural Research, 24, pp. 119-130, (1994); Armington P., A theory of demand for products distinguished by place of production, IMF Staff Papers, 16, 1, pp. 159-178, (1969); Cox T.L., Chavas J.-P., An interregional analysis of price discrimination and domestic policy reform in the U.S. dairy sector, American Journal of Agricultural Economics, 83, 1, pp. 89-106, (2001); Kivimaa P., Huttunen S., Hilden M., Laturi J., Lehtonen H., Pohjola J., Uusivuori J., Virtanen Y., Ilmastopolitiikan ja muun yhteiskuntapolitiikan koherenssi-Ristiriidat ja synergiat metsäbioenergiaan ja elintarvikeketjuihin vaikuttavissa politiikkatoimissa [Coherence between climate policy and English 12 10.1080/09064702.2013.797011https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879689386&doi=10.1080%2f09064702.2013.797011&partnerID=40&md5=57fa5dd18c160e0bd4bd092ec7e4e9e3

Indonesian sustainable food-availability policy assessment using system dynamics: A solution for complexities2018 In spite of being a large paddy and maize producer for the last decade, Indonesian farming has been suffering from high population, land conversion and low agricultural employment, which have been more daunting than environmental issues in achieving sustainability. They also arise in complex interrelationships, which create loops and cannot be managed individually. This paper presents a system dynamic simulation of Indonesian sustainable food availability assessment to support policy adjustment in achieving sustainability. A system dynamic model has been built to represent Indonesian sustainable food availability as a holistic system which contains economic, environment and social aspects elements and their interrelationships. Simulation has been also done in three stages for a seven policy-scenario and six combination policy-scenario options to analyse how they affect food availability and farming emissions. The principal contribution is a systemic and quantified assessment of sustainable Indonesian food avasocioeconomic aspect; sustainable food availability; system dynamicsAbiyev H.R., Uyar K., Ilhan U., Imanov E., Assessment of food security risk level using type 2 fuzzy system, Procedia Computer Science, 102, pp. 547-554, (2016); Anand S., Vrat P., Dahiya R.P., Application of a system dynamics approach for assessment and mitigation of CO2 emissions from the cement industry, Journal of Environmental Management, 79, 4, pp. 383-398, (2006); Antunes P., Santos R., Cosme I., Osann A., Calera A., Ketelaere D.D., Alberto L., A holistic framework to assess the sustainability of irrigated agricultural systems, Cogent Food & Agriculture, 95, 1, (2017); Atkinson S.J., Approaches and actors in urban food security in developing countries, Habitat International, 19, 2, pp. 151-163, (1995); Bala B.K., Energy and environment: Modelling and simulation, (1999); Bala B.K., Alias E.F., Arshad F.M., Noh K.M., Hadi A.H.A., Modelling of food security in Malaysia, Simulation Modelling Practice and Theory, 47, pp. 152-164, (2014); Bala B.K., Hossain M.A., Food security and ecological footprint of coaEnglish 12 10.1080/23311932.2018.1455795https://www.scopus.com/inward/record.uri?eid=2-s2.0-85090723418&doi=10.1080%2f23311932.2018.1455795&partnerID=40&md5=2d8ad5608b3f372de49084e009ea9e31

Modeling agricultural supply response using mathematical programming and crop mixes2012 Mathematical programming models are widely used in agricultural sector analysis. However, the lack of micro-level data, as well as computational requirements, necessitate the aggregation of individual producers into representative units when working at the sectoral level.This usually leads to unrealistic extreme specialization in supply responses. In 1982, McCarl introduced the "historical crop mixes" approach to avoid extreme specialization.We extend this approach by generating additional synthetic crop mixes using supply response elasticities and systematically varied commodity prices. In addition to avoiding extreme specialization, this approach provides flexibility when future supply responses can be vastly different from past responses.An application to U.S. biofuel policy analysis is presented. © The Author (2012).Aggregation; Agricultural supply response; Crop mixes; Mathematical programming; Synthetic mixesagricultural economics; commodity; crop production; market transition; modeling; numerical model; price dynamics; specializationAdams R.M., Hamilton S.A., McCarl B.A., An assessment of the economic effects of ozone on U.S. agriculture, Journal of the Air Pollution Control Association, 35, 9, pp. 938-943, (1985); Andersen F., Stryg P.E., Interregional recursive lp model used in forecasting danish agricultural development up to 1985, European Review of Agricultural Economics, 3, 1, pp. 7-21, (1976); Arellano M., Bond S., Some tests of specification for panel data: Monte carlo evidence and an application to employment equations, The Review of Economic Studies, 58, pp. 277-297, (1991); Babcock B.A., Clarke S., CARD Study Shows U.S. Ethanol Production and Corn Demand Will Grow With or Without Subsidy and Tariff, (2010); Baker T.G., McCarl B.A., Representing farm resource availability over time in linear programs: A case study, North Central Journal of Agricultural Economics, 4, 1, pp. 59-68, (1982); Binswanger H., Yang Bowers A.M.-C., Mundlak Y., On the determinants of cross-county aggregate agricultural supply, Journal of Econometrics, 36English 53 10.1093/ajae/aar143https://www.scopus.com/inward/record.uri?eid=2-s2.0-84859185945&doi=10.1093%2fajae%2faar143&partnerID=40&md5=649e08b3bb7c2f03526c8a81f2cfb26d

Grain production control system simulation based on simulink2009 China is the biggest agricultural country in the world, and agriculture continues to be the main economic activity. It's remarkable that China has been able to properly feed over one-fifth of the world's population with only one-fifteenth of the world's arable land. Therefore, China's grain production has always been concerned by the whole world. In this paper, we present the model of grain production control system implemented in MATLAB/SIMULINK. The aim of this study is to analyzing the China's grain equilibrium from the point of view of state controllable policy. It contributes to provide quantitative reference and data support for decision-maker in grain forecasting, policy analysis and simulation. © 2009 IEEE.Grain production system; Simulation; SimulinkComputer science; Economics; Education computing; Land use; Process control; Production control; Production engineering; Arable land; Data support; Decision makers; Economic activities; Grain production; Grain production system; MATLAB /simulink; Policy analysis; Simulation; Simulink; Grain (agricultural product)Barney G.O., Bogdonoff P., Qu W., Chinese and global food security to 2030: Reducing the uncertainties, Millennium Institute Professional Paper, 2, pp. 1-60, (1999); Brown L.R., Who Will Feed China?: Wake Up Call for a Small Planet, (1995); Fangquan M., The analysis repot of Chinese grain development in the prophase of 21C, China Food and Nutrition, 2, pp. 27-31, (1996); Chen X., Wang H., Guo J., Forecast of China's grain production development and its self-support rate analysis, Chinese Geographical Science, 7, 2, pp. 97-105, (1997); Ma X., The analysis and countermeasure of China's grain supply and demand in medium- and long-term, Management World, 3, pp. 154-166, (1997); Yan R., China's grain issue in Chinese eyes, Economy Survey, 5, pp. 18-194, (1997); Huang P., Yu J., China's grain supply-demand balance and forecast research in 2000-2030, Problems of Agricultural Economy, 3, pp. 9-142, (1997); Lan Y., The forecast analysis and system research of China's grain supply-demand status, Quantitative & TechnicaEnglish 0 10.1109/ETCS.2009.16https://www.scopus.com/inward/record.uri?eid=2-s2.0-69349088414&doi=10.1109%2fETCS.2009.16&partnerID=40&md5=4acb25c110ab78b1b7f80bca46c2f135

AN EXAMINATION OF THE TAX SUBSIDIES TO THE DAIRY SECTORS IN CANADA, GERMANY NEW ZEALAND AND THE UNITED STATES1995 Subsidies to agricultural producers through domestic tax and social programme policies are generally not included in producer subsidy equivalent (PSE) measures. This study examines the price induced distortions of domestic tax policy and social programmes on dairy trade between Canada, New Zealand, Germany, and the United States. The degree of tax subsidisation and the price subsidies needed to offset the tax and social programme advantages enjoyed by each country are estimated using a simulation model. Study findings suggest that current German taxation policy provides a substantial subsidy to dairy producers. Canadian and US farmers also have some trade advantages because of tax policy and social programmes. Copyright © 1995, Wiley Blackwell. All rights reservedCanada; Germany; New Zealand; USA; agricultural policy; comparative studies; dairy farming; international comparison; tax subsidyGuyomard H., Mahe L.P., Harmonisation of Indirect Taxes in the EC and its Implications for Agriculture, EC 1992: Implication for World Food and Agricultural Trade; Knerr B., The Impact of Transfers to Agriculture Through the German Tax System European Review of Agricultural Economics, 18, pp. 193-207, (1991); National Policies and Agricultural Trade—Country Study Japan, (1987); Perry G.M., Nixon C.J., Bunnage K.J., Batterham R., An Analysis Between the United States, Canada, and Australia for Wheat Production, (1991); Perry G.M., (1991); Perry G.M., Nixon C.J., Stoff M.C., Sales and Excise Taxes: Differential State Subsidies to Production Agriculture, Agricultural Finance Review, 54, pp. 80-93, (1994); Sharples J., Cost of Production and Productivity in Analysing Trade and Competitiveness, American Journal of Agricultural Economics, 72, pp. 1278-1282, (1990)English 0 10.1111/j.1477-9552.1995.tb00779.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0029539760&doi=10.1111%2fj.1477-9552.1995.tb00779.x&partnerID=40&md5=2916de59bd91443d0eb4225b36b3b231

Development And Evaluation of a System Dynamics Model for Investigating Agriculturally Driven Land Transformation in the North Central United States2016 Land transformation from grassland to cropland in the Northern Great Plains (NGP) has become a growing concern among many stakeholders. A growing body of work has sought to determine the amount and rate of land use change with less emphasis on the systemic structures or feedback processes of land use decisions. This paper presents the development of a system dynamics simulation model to integrate ecological, economic, and social components influencing land use decisions, including cattle ranching, cropland production, rural communities, land quality, and public policies. Evaluation indicated that the model satisfactorily predicted historical land, agricultural commodity, and rural community data from the model structure. Reference modes for key variables, including the farmland area, were characterized by a bias correction of 0.999, root mean squared error of prediction of 0.053, R2 of 0.921, and concordance correlation coefficient of 0.0959. The model was robust under extreme and varying sensitivity tests, aComputer simulation; Land transformation; Model calibration; Model development; Model evaluation; Northern Great Plains; System dynamics; VensimAgriculture; Decision making; Digital storage; Economic and social effects; Landforms; Mean square error; Rural areas; System theory; Land quality; Land transformation; Land-use decisions; Model calibration; Model development; Model evaluation; Northern great plains; Rural community; System Dynamics; Vensim; Land useClaassen R.F., Carriazo F., Cooper J.C., Hellerstein D., Udea K., Grassland to Cropland Conversion in the Northern Plains: The Role of Crop Insurance, Commodity, and Disaster Programs, USDA Economic Research Service, (2011); Clay D.E., Clay S.A., Reitsma K.D., Dunn B.H., Smart A.J., Carlson G.G., Horvath D., Stone J.J., Does the Conversion of Grasslands to Row Crop Production in Semi-Arid Areas Threaten Global Food Supplies?, Global Food Secur., 3, 1, pp. 22-30, (2014); Conrad S., The Dynamics of Agricultural Commodities and Their Response to Disruptions of Considerable Magnitude, Proceedings of the 22nd International System Dynamics Conference, (2004); Multi-State Land Use Study: Estimated Land Use Changes 2007-2012, Decision Innovation Solutions, (2013); Dimitri C., Effland A., Conklin N., The 20th Century Transformation of U.S. Agriculture and Farm Policy, (2005); Faber S., Rundquist S., Male T., Plowed Under: How Crop Subsidies Contribute to Massive Habitat Losses, 4, (2012); Country Pasture/Forage ResourEnglish 14 10.1111/nrm.12087https://www.scopus.com/inward/record.uri?eid=2-s2.0-84963976398&doi=10.1111%2fnrm.12087&partnerID=40&md5=40b3d7a53722df2aa6110d2ef7d2debd

Applying a holistic approach to agricultural sustainability research: A methodological synthesis of ecological economics and system dynamics2004 This paper advocates a holistic approach to the study of agricultural sustainability. Alternative approaches to sustainability must address both methods of analysis and policy-making. However, current agricultural research and practice suffer from the lack of appropriate analytical framework and policy-making tool to substantiate the notion of sustainable agricultural development. To narrow the gap between the rhetoric and the practice of agricultural sustainability, it is urgent to seek alternative approaches that can provide effective information and at the same time, facilitate improved policy-making processes. An ecological economics framework, which recognises the fundamental interdependence of human-natural interactions, is proposed for the transdisciplinary analysis of agricultural policy. A system dynamics modelling approach, which attempts to help decision-makers identify the knowledge gap and select a preferred course of action among several feasible alternatives, is regarded as a workable template Agricultural sustainability; Ecological economics; Holistic approach; Methodological synthesis; System dynamicsagricultural practice; agricultural research; ecological economics; holistic approach; sustainabilityAntle J.M., Capalbo S.M., Agriculture as a managed ecosystem: Policy implications, Journal of Agricultural and Resource Economics, 27, 1, pp. 1-15, (2002); Boland L.A., Critical Economic Methodology: A Personal Odyssey, (1997); Capra F., The Web of Life: A New Synthesis of Mind and Matter, (1996); Carrier D., A methodology for pattern modelling nonlinear macroeconomic dynamics, Journal of Economic Issues, 26, 1, pp. 221-242, (1992); Checkland P., Systems Thinking, Systems Practice, (1981); Costanza R., Wainger L., Folke C., Maler K.G., Modelling complex ecological economic systems: Toward an evolutionary, dynamic understanding of people and nature, BioScience, 43, 8, pp. 545-555, (1993); Costanza R., Wainger L., Bocksteal N., Integrating spatially explicit ecological and economic models, Getting Down to Earth: Practical Applications of Ecological Economics, pp. 249-284, (1996); Costanza R., Ruth M., Dynamic systems modelling for scoping and consensus building, Sustainability and Global Environmental Policy: NEnglish 8 10.1177/02601079X04001600106https://www.scopus.com/inward/record.uri?eid=2-s2.0-14044260469&doi=10.1177%2f02601079X04001600106&partnerID=40&md5=2c25264f83941f27894803a59dd4287b

Climate change, hunger and rural health through the lens of farming styles: An agent-based model to assess the potential role of peasant farming2021 Undernutrition is a major contributor to the global-burden of disease, and global-level health impact models suggest that climate change-mediated reductions in food quantity and quality will negatively affect it. These models, however, capture just some of the processes that will shape future nutrition. We adopt an alternative standpoint, developing an agent-based model in which producer-consumer smallholders practice different ‘styles of farming’ in the global food system. The model represents a hypothetical rural community in which ‘orphan’ (subsistence) farmers may develop by adopting an ‘entrepreneurial’ style (highly market-dependent) or by maintaining a ‘peasant’ style (agroecology). We take a first look at the question: how might patterns of farming styles—under various style preference, climate, policy, and price transmission scenarios—impact on hunger and health-supporting conditions (incomes, work, inequality, ‘real land productivity’) in rural areas? imulations without climate change or agriculturaAgriculture; Climate Change; Farms; Food Supply; Humans; Hunger; Models, Theoretical; Rural Health; agricultural worker; Article; climate change; environmental policy; household; human; hunger; nutritional health; personal income; productivity; rural area; rural health; rural population; simulation; work; agricultural land; agriculture; catering service; procedures; theoretical modelPogge T, Politics as Usual, (2010); Black RE, Victora CG, Walker SP, Bhutta ZA, Christian P, Et al., Maternal and child undernutrition and overweight in low-income and middle-income countries, Lancet, 382, pp. 427-451, (2013); Rieff D, The Reproach of Hunger: Food, Justice, and Money in the 21st Century, (2016); The State of Food Security and Nutrition in the World 2019. Safeguarding against economic slowdowns and downturns, (2019); Checkley W, Buckley G, Gilman RH, Assis AM, Guerrant RL, Et al., Multi-country analysis of the effects of diarrhoea on childhood stunting, Int J Epidemiol, 37, pp. 816-830, (2008); Smith LC, Haddad L, Reducing Child Undernutrition: Past Drivers and Priorities for the Post-MDG Era, World Development, 68, pp. 180-204, (2015); Jenkins JC, Scanlan SJ, Food security in less developed countries, 1970 to 1990, American Sociological Review, 66, pp. 718-744, (2001); Wimberley DW, Bello R, Effects of Foreign Investments, Exports, and Economic Growth on Third World Food Consumption, Social FEnglish 6 10.1371/journal.pone.0246788https://www.scopus.com/inward/record.uri?eid=2-s2.0-85101336539&doi=10.1371%2fjournal.pone.0246788&partnerID=40&md5=78ad7b13e6754cd430b631b450e78f88

A social system to disperse the irrigation start date based on the spatial public goods game2023 In paddy rice cultivation, the amount of water used during the beginning of the irrigation season is the highest. However, there is a possibility of a water shortage at this season as climate change decreases snowfall. In this study, we propose new schemes based on the public goods game to reduce peak water volume during this season by dispersing the irrigation start dates. In our agent-based model, agents determine the irrigation start date based on the evolutionary game theory. This model considers the economic variables of individual farmers (e.g., gross cultivation profit and cultivation cost), the cost and subsidy for cooperation for the dispersion of the irrigation start dates, and the information-sharing network between farmers. Individual farmers update the cooperation/defection strategy at each time step based on their payoffs. Using this agent-based model simulation, we investigate a scheme that maximizes the dispersion of irrigation start dates among multiple scheme candidates. The results of the sBiological Evolution; Brachytherapy; Climate Change; Computer Simulation; Water; water; agricultural worker; Article; cooperation; cost; economic aspect; government; human; information dissemination; irrigation (agriculture); profit; public goods dilemma; public policy; simulation; society; time; water supply; brachytherapy; climate change; computer simulation; evolutionNguyen NV, Ferrero A., Meeting the challenges of global rice production, Paddy and Water Environ, 4, pp. 1-9, (2006); Bouman BAM, Tuong TP., Field water management to save water and increase its productivity in irrigated lowland rice, Agric Water Manag, 49, pp. 11-30, (2001); Cao J, Tan J, Cui Y, Luo Y., Irrigation scheduling of paddy rice using short-term weather forecast data, Agric Water Manag, 213, pp. 714-723, (2019); Fukumoto M, Analysis of the Relationship between Irrigation Starting Date and Planted Rice Types Using Multi-Temporal Sentinel-2 Satellite Data and Paddy Cultivation Ledger Data, Transactions of The Japanese Society of Irrigation, Drainage and Rural Engineering, 313, 89–2, (2021); Portner HO, Roberts DC, Tignor M, Poloczanska ES, Mintenbeck K, Alegria A, Et al., Climate Change 2022: Impacts, Adaptation, and Vulnerability: Contribution of Working Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change, (2022); Yoshida K, Azechi I, Hariya R, Et al., Future WatEnglish 0 10.1371/journal.pone.0286127https://www.scopus.com/inward/record.uri?eid=2-s2.0-85160158748&doi=10.1371%2fjournal.pone.0286127&partnerID=40&md5=d767bf74808166e9414aface78d8d2cd

Development of a dynamic modelling tool for agricultural production projections in relation to GHG mitigation measures2017 The present research study outlines a methodology for assessing agricultural production forecasts in Latvia with regard to the outcome of GHG emissions. A dynamic model was developed, which allows assessment of effects of various decisions and measures on agricultural production. The model consists of several mutually connected blocks: 1) modelling of agricultural indicators with relation to macroeconomic indicators; 2) calculation of GHG emissions according to Intergovernmental Panel on Climate Change (IPCC) guidelines; 3) scenarios for analysing the impact on emissions by various mitigation measures, and 4) results for summarising the modelling outcome. The developed model may be used as a decision support tool for impact assessment of various measures to reduce emissions and for seeking solutions to GHG emission mitigation by agricultural policy decisions. The model was developed using the Powersim Studio software. © Rezekne Academy of Technologies, Rezekne 2017.Agriculture; Dynamic model; GHG emissionsClimate change; Climate models; Decision support systems; Dynamic models; Greenhouse gases; Agricultural policies; Agricultural productions; Decision support tools; GHG emission; Ghg emission mitigations; Intergovernmental panel on climate changes; Macroeconomic indicators; Mitigation measures; AgricultureRivza P., Berzina L., Mozga I., Lauva D., Long-term Forecasting of Agricultural Indicators and GHG Emissions in Latvia, Proceedings of the 25Th NJF Congress, pp. 281-288, (2015); (2012); Ozolina V., Pocs R., Macroeconomic Modelling and Elaboration of the Macro-Econometric Model for the Latvian Economy, Scientific Monograph, (2013); Fischer G.; Fekedulegn D., Mac Siurtain M.P., Colbert J.J., Parameter Estimation of Nonlinear Growth Models in Forestry, Silva Fennica, 33, 4, (1999); 4English 1 10.17770/etr2017vol2.2588https://www.scopus.com/inward/record.uri?eid=2-s2.0-85028376592&doi=10.17770%2fetr2017vol2.2588&partnerID=40&md5=eb24e60cdc79c05440743d07aedcbb95

Sustainability Concept Design of Robusta Coffee Agroindustry Kalibaru with Soft System and Decisions Support System Methods2023 This research aims to improve the sustainability of the Kalibaru robusta coffee agroindustry through the use of soft system methodology and decision support tools. Data was collected through literature review, focus group discussions, interviews, observation, and field verification. The results show that quality assurance, technology, and resources are the main dimensions with a strong influence on sustainability. Based on the findings, 12 independent, 20 linkage, 23 dependent, and 16 autonomous sub-elements were identified. Strategic alternative formulations were developed using interpretive structural modeling and strategic assumption surfacing and testing methods. This study provides insights for sustainable development strategies in the robusta coffee agroindustry. © 2023 WITPress. All rights reserved.design concepts; development dimensions; strategy policy; sustainable agroindustryagricultural modeling; agricultural policy; agroindustry; coffee; decision support system; sustainable developmentSrivastava S.K., Green supply-chain management: A state-of-the-art literature review, International Journal of Management Reviews, 9, 1, pp. 53-80, (2007); Stadtler H., Supply chain management and advanced planning––basics, overview and challenges, European Journal of Operational Research, 163, 3, pp. 575-588, (2005); Porter M.E., Kramer M.R., The link between competitive advantage and corporate social responsibility, Harvard Business Review, 84, 12, pp. 78-92, (2006); Ahi P., Searcy C., A comparative literature analysis of definitions for green and sustainable supply chain management, Journal of Cleaner Production, 52, pp. 329-341, (2013); Vision and mission of development, (2019); Sriwana I.K., Arkeman Y., Syah D., Marimin, Sustainability improvement in cacao supply chain agroindustry, World Review of Science, Technology and Sustainable Development, 13, 3, pp. 256-275, (2017); Checkland P., Scholes J., Soft Systems Methodology in Action, (1999); Checkland P., Systems Thinking, Systems Practice, (1991); PageEnglish 0 10.18280/ijsdp.180504https://www.scopus.com/inward/record.uri?eid=2-s2.0-85161938221&doi=10.18280%2fijsdp.180504&partnerID=40&md5=ddd70392caeddb67c045d5b56fd8a91b

Socio-ecological systems and the distributional effect of collective conditionality constraints in rural policies: A case study in Emilia-Romagna2018 Agricultural policymakers are increasingly interested in the role of collective action to improve the effectiveness of natural resource management in rural areas. Analyses of socio-ecological systems highlight how distribution of benefits/cost is crucial for the success of cooperation among actors and hence it seems an element to take into account for the design of policies that focus on collective action. In this paper we use the Shapley value to ex-ante assess the distributional effect of collective conditionality constraints embedded in the policy, and their interaction with asymmetry in the access to the resource and with the social environment. We parameterise a model to a collective reservoir located in Emilia-Romagna (Italy), modelling the reservoir and the infrastructure connecting the farms by using a network. The results show that distributional effect of the asymmetry in the access to the resource can be counteracted by properly setting minimum participation rules. However, the results highlight thAgricultural policies; Collective action; Minimum participation rules; Shapley value; Socio-ecological systemAnderies J.M., Janssen M.A., Robustness of Social-Ecological Systems: Implications for Public Policy, Policy Studies Journal, 41, 3, pp. 513-536, (2013); Anderies J.M., Janssen M.A., Lee A., Wasserman H., Environmental Variability and Collective Action: Experimental Insights from an Irrigation Game, Ecological Economics, 93, pp. 166-176, (2013); Baggio J., Barnett A., Perez-Ibarra I., Brady U., Ratajczyk E., Rollins N., Rubinos C., Shin H., Yu D., Aggarwal R., Explaining Success and Failure in the Commons: The Configural Nature of Ostrom’s Institutional Design Principles, International Journal of the Commons, 10, 2, pp. 417-439, (2016); Berkes F., Folke C., Colding J., Linking Social and Ecological Systems: Management Practices and Social Mechanisms for Building Resilience, (2000); Bryan B.A., Crossman N.D., King D., Meyer W.S., Landscape Futures Analysis: Assessing the Impacts of Environmental Targets under Alternative Spatial Policy Options and Future Scenarios, Thematic Issue on Science to Improve RegionalEnglish 2 10.18352/ijc.833https://www.scopus.com/inward/record.uri?eid=2-s2.0-85045933553&doi=10.18352%2fijc.833&partnerID=40&md5=0d792f9444819eb3b9824e29e7a9f45c

Sectoral implications of farm program modifications1992 The overall and distributional effects of farm programs and selected revisions are examined using a mathematical programming sector model. The model incorporates market distortions caused by price supports, target prices, program participation, deficiency payments and marketing loans. Current farm programs are found to increase producer prices, depress consumer prices, and in turn result in excess production and higher consumption and exports. Domestic and foreign consumers as well as domestic producers are subsidized by farm programs. Social deadweight loss occurs as government payments exceed welfare benefits received by consumers and producers. Society as a whole benefits from reductions in program provisions. © 1992 American Agricultural Economics Association.Agricultural sector model; Farm programs; Mathematical programming; Policy analysis; Welfare distributionAdams R.M., Hamilton S.A., Carl B.A.M., The Benefits of Air Pollution Control: The Case of Ozone and U.S. Agriculture, Amer. J. Agr. Econ, 68, pp. 886-894; Alston J.M., Hurd B.M., Some Neglected Social Costs of Government Spending in Farm Programs, Amer. J. Agr. Econ., 72, pp. 149-156, (1990); Baumes H., A Partial Equilibrium Sector Model of U.S. Agriculture Open to Trade: A Domestic Agricultural and Agricultural Trade Policy Analysis, Ph.D. Thesis, Purdue University, (1978); Boschwitz R., Decouple in the Long-Run, CHOICES, No, 3, pp. 8-9, (1987); Burton R.O., Martin M.A., Restrictions on Herbicide Use: An Analysis of Economic Impacts on U.S. Agriculture, N. Cent. J. Agr. Econ, 9, (1987); Cochran T., Stay the Course, CHOICES, No, 3, pp. 6-7, (1987); Dillier J., Analysis of Three Options to Reduce Farm Support Expenditures. Food and Agricultural Policy Research Institute Staff Rep, (1989); Fajardo D., McCarl B.A., Thompson R.L., A Multicommodity Analysis of Trade Policy Effect: The Case of Nicaraguan AgricultuEnglish 71 10.2307/1242988https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962991693&doi=10.2307%2f1242988&partnerID=40&md5=54a9dbcad3503ab269b8229141462432

Food security perspectives in Sub-Saharan Africa2019 The state of global food security has been considerably improved in the last decades; however, these achievements are attributable to the "green revolutions" in Latin-America and Asia. The food shortage has remained persistent in Sub-Saharan Africa, where the proliferation of undernourishment is nearly 30%. There is a large number of studies investigating different causes and aspects of the current crisis, or evaluating the future of the African agro-food sector based on one or a few particular aspects (e.g. climate change, population dynamics). Just a small number of attempts have been made to offer a holistic approach focusing on future development possibilities. The goals of the article are (1) to set up a conceptual system-dynamic model for agro-food development in Africa, (2) test this model on examples of two representative countries, namely Uganda and Nigeria, (3) based on expert surveys, define development scenarios for the agro-food sector in these two countries and (4) determine the key actions for Food security; Policy analysis of Nigeria; Scenario analysis; Stochastic simulation; System dynamics; UgandaAbdelhedi I.T., Zouari S.Z., Agriculture and Food Security in North Africa: a Theoretical and Empirical Approach, Journal of the Knowledge Economy, 10, 1, pp. 1-18, (2018); Accorsi R., Cholette S., Manzini R., Pini C., Penazzi S., The land-network problem: Ecosystem carbon balance in planning sustainable agro-food supply chains, Journal of Cleaner Production, 112, pp. 158-171, (2016); Amer M., Daim T.U., Jetter A., A review of scenario planning, Futures, 46, pp. 23-40, (2013); Anon, Ethics Guide 2018, (2018); Anon, Ethics Guide 2015, (2015); Getreideeinheitschlüssel, (2018); Chavez D.A., Ortega J.A., Moreno J.N., Barros A.Z., Prospectiva y escenarios probabilísticos de la nacionalidad Tsáchila, Ciencia Sociales y Económicas, 1, 2, pp. 44-64, (2017); Churchill W.S., My African Journey, (1990); de Almeida L., Fatima M., Caldas de Moraes C.A., Diffusion of Emerging Technologies for Sustainable Development: Prospective Assessment for Public Policies, Journal of Technology Management & Innovation, 8, pp. 1-20, (20English 19 10.24818/EA/2019/51/361https://www.scopus.com/inward/record.uri?eid=2-s2.0-85065186562&doi=10.24818%2fEA%2f2019%2f51%2f361&partnerID=40&md5=8fd403327708e2f17bfe5f26fa032bf8

System dynamics model to design effective policy strategies aiming at fostering the adoption of conservation agriculture practices in sicily2017 This paper presents a study based on System Dynamics Approach (SDA) whose aim is to support policy and decision makers to design effective policy strategies to foster the adoption of conservation agriculture practices in Sicily. The SDA is a methodological tool that can be used to study and manage complex and dynamic systems characterized by feedback mechanisms, which can be relevantly influenced by the policy&decision-making process and its delays. The SDA may help to define, implement and evaluate decision makers choices from the output of systems to stimulations from the outside. Scientific literature provides important experiences in the field of these simulation models, both for the development of ecological agriculture and for the simulation of the impacts of policy scenarios in a certain region/area. Conservation Agriculture (CA) is a farming system, mainly for arable crops, which helps to achieve goals of sustainable and profitable agriculture. It is currently playing an ever-increasing role in the frClimate change; Crops; Decision making; Dynamics; Machinery; Profitability; Regional planning; Soils; Sustainable development; System theory; Agricultural policies; Climate change mitigation; Conservation agricultures; Decision making process; Ecological agricultures; Environmental supports; System dynamics approach; System dynamics model; AgricultureBaudron F., Mwanza H.M., Triomphe B., Bwalya M., Conservation Agriculture in Zambia: A Case Study of Southern Province. Nairobi: African Conservation Tillage Network, (2007); Dea Fitri A., Exploring Policies to Enhance the Diffusion of Conservation Agriculture in Zambia Through Understanding Dynamic Behaviour, (2014); Fiorani G., System Thinking, System Dynamics e Politiche Pubbliche, (2009); Guccione G., Schifani G., Tecniche Innovative A Basso Impatto Ambientale. la Semina Su Sodo Del Grano Duro in Sicilia, (2001); Marandola D., Raschi A., Vella A., Conservation Agriculture in southern Italy: The AIPAS association and the «farm-research-school» network, Proceedings of the European Congress on "conservation Agriculture: Advancing Towards Sustainability Agroenvironmental, Climate and Energy, pp. 533-544, (2010); Report on the Implementation of 2014-2020 RDP Agrienvironmental-climate-measures, (2017); Integrated Pest Management Protocol 2017, Technical and Agronomic Commitments, (2017); Ruisi P., Giambalvo D.,English 6 10.3303/CET1758128https://www.scopus.com/inward/record.uri?eid=2-s2.0-85026399859&doi=10.3303%2fCET1758128&partnerID=40&md5=c80b85ae8a3db7d8bad42a122556ca22

A Decision Support System for Sustainable Agriculture and Food Loss Reduction under Uncertain Agricultural Policy Frameworks2024 The EU Green Deal requires the reduction in pesticides and fertilisers in food crop production, whilst the sustainable development goals require reductions in food loss and food waste. In a complex and interacting system like the food system, these goals are difficult to coordinate. Here, we show an approach using Bayesian network modelling for decision support. Bayesian networks are important tools for modelling complex systems which may develop emergent behaviour and for providing quantitative comparisons for different candidate policies, approaches or interventions under the Integrating Decision Support System paradigm. Using lettuce as an exemplar crop, we demonstrate that expected food loss changes under different agricultural input reduction and integrated pest management combinations can be quantified to aid decision making for growers. © 2024 by the authors.Bayesian networks; EU Green Deal; integrated pest management; Integrating Decision Support Systems; sustainable development goalsOerke E.C., Crop losses to pests, J. Agric. Sci, 144, pp. 31-43, (2006); O'Connor T., Kleemann R., Attard J., Vulnerable vegetables and efficient fishers: A study of primary production food losses and waste in Ireland, J. Environ. Manag, 307, (2022); Olson S., An analysis of the biopesticide market now and where it is going, Outlooks Pest Manag, 26, pp. 203-206, (2015); Rani A., Kammar V., Keerthi M., Rani V., Majumder S., Pandey K., Singh J., Biopesticides: An alternative to synthetic insecticides, Microbial Technology for Sustainable Environment, pp. 439-466, (2021); Zadoks J., Fifty years of crop protection, 1950–2000, Wagening. J. Life Sci, 50, pp. 181-193, (2003); Dara S.K., The new integrated pest management paradigm for the modern age, J. Integr. Pest Manag, 10, (2019); Kogan M., Integrated pest management: Historical perspectives and contemporary developments, Annu. Rev. Entomol, 43, pp. 243-270, (1998); Alix A., Capri E., Modern agriculture in Europe and the role of pesticides, Advances in Chemical PEnglish 0 10.3390/agriculture14030458https://www.scopus.com/inward/record.uri?eid=2-s2.0-85188691810&doi=10.3390%2fagriculture14030458&partnerID=40&md5=1658b58ad75777b74b139b7d5311aa94

Impacts of the CAP 2014-2020 on the agroenergy sector in Tuscany, Italy2015 The agricultural sectors' contribution to the provision of energy is a central issue in Horizon 2020 strategies and has shaped the public and research debates on the future of the bioeconomy. The common agricultural policy (CAP) has been one of the main drivers of farmers' behavioural changes and represents the main agricultural policy instrument to address viability of rural areas and maintaining the profitability of the agricultural sector. To contribute to the ongoing policy debate towards CAP reform, this paper will provide an empirical model to simulate the impact of an alternative CAP mechanism on the provision of renewable energy. By applying a dynamic mathematical programming model, the paper tests the impact that new policy measures will have on the provision of a second-generation of bio fuel crops that represent a relevant option for Tuscan farmers. Results show that CAP reform positively impacts the supply of energy crops mainly due to the introduction of greening payments, which allows an enlargiBiogas; Common agricultural policy; Energy production; Farm household model; Mathematical programming model; Real options; Short rotation coppiceBiogas; Crops; Dynamic programming; Mathematical programming; Rural areas; Common agricultural policy; Energy productions; Farm-household models; Mathematical programming models; Real Options; Short rotation coppice; AgricultureWuebbles D.J., Atul K.J., Concerns about climate change and the role of fossil fuel use, Fuel Process. Technol., 71, pp. 99-119, (2001); Climate Change 2014, (2014); Chum H., Faaij A., Moreira J., Berndes G., Dhamija P., Dong H., Gabrielle B., Goss Eng A., Lucht W., Mapako M., Et al., Bioenergy, IPCC Special Report on Renewable Energy Sources and Climate Change Mitigation, (2011); Hazell P., Pachauri R.K., Bioenergy and Agriculture: Promises and Challenges, (2006); Communication from the Commission: Biomass Action Plan; Ridier A., Farm level supply of short rotation woody crops: Economic assessment in the long-term for household farming systems, Can. J. Agric. Econ./Revue Can. D'agroecon., 60, pp. 357-375, (2012); Best G., Agroenergy A., New function of agriculture, Revue Lamnet News, 3, pp. 1-2, (2003); Petersen J.-E., Energy production with agricultural biomass: Environmental implications and analytical challenges, Eur. Rev. Agric. Econ., 35, pp. 385-408, (2008); Romano S., Cozzi M., Napoli F.D., Viccaro M.English 16 10.3390/en8021058https://www.scopus.com/inward/record.uri?eid=2-s2.0-84924453666&doi=10.3390%2fen8021058&partnerID=40&md5=63870236b1875331ee946a6249f09183

The effects of interventions targeting increased organic seed use—the cases of perennial ryegrass in england and durum wheat in Italy2021 To meet policy goals targeting increasing the share of organic agriculture, an organic seed needs to be provided. Currently, this is far from being the case. This study investigates two cases of important crop country combinations in organic agriculture, namely perennial ryegrass in South- West England and durum wheat in Italy. A novel multi-agent value chain approach was developed to assess public and private-sector interventions aiming at increasing organic seed use. Phasing out of derogations for non-organic seed comes with 2–7% gross margin losses at the farm level. Seed producers and breeders profit by 9–24%. Mitigating measures can be subsidies of 28 €/ha or price premiums of 12 €/ton at the farm gate for durum wheat, in the case of durum wheat in Italy, and subsidies of 13 €/ha or price premiums of 70 €/ton for lamb meat, in the case of perennial ryegrass in England. Further mitigating measures are the promotion of farm-saved durum wheat seed and investments in breeding for better nitrogen efficiency iAgent-based modelling; Farm to fork strategy; Organic seed; Policies; Value chain analysisEngland; Italy; United Kingdom; Lolium perenne; Triticum turgidum subsp. durum; agricultural policy; grass; organic farming; private sector; public sector; seed; seed production; wheatFarm to Fork Strategy for a Fair, Healthy and Environmentally-Friendly Food System, (2020); Solfanelli F., Schafer F., Ozturk E., Zanoli R., Orsini S., The State of Organic Seed in Europe, (2019); Regulation (EU) 2018/848 of the European Parliament and of the Council of 30 May 2018 on Organic Production and Labelling of Organic Products and Repealing Council Regulation (EC) No 834/2007; Doring T.F., Bocci R., Hitchings R., Howlett S., van Bueren E.T.L., Pautasso M., Raaijmakers M., Rey F., Stubsgaard A., Weinhappel M., Et al., The Organic Seed Regulations Framework in Europe, Organic Agriculture. Org. Agric, 2, pp. 173-183, (2012); Padel S., Orsini S., Solfanelli F., Zanoli R., Can the Market Deliver 100% Organic Seed and Varieties in Europe?, Sustainability, 13, (2021); Winter E., Grovermann C., Messmer M.M., Aurbacher J., Analysing interventions in the seed and breeding system for organic carrot seed use in Germany—A multi-agent value chain approach, Proceedings of the 31st Edition of the International ConfEnglish 1 10.3390/su132313326https://www.scopus.com/inward/record.uri?eid=2-s2.0-85120550631&doi=10.3390%2fsu132313326&partnerID=40&md5=c117ab03076a9ee60101d55bf50daa4a

Examining Farmers’ Adoption Decisions towards Precision-Agricultural Practices in Greek Dairy Cattle Farms2022 Nowadays, the sustainability of Greek dairy cattle farms is questionable due to low competitiveness and high GHG emissions. In this context, the BIOCIRCULAR project, funded by the EYDE ETAK, developed a series of alternative practices focusing on precision agriculture principles. However, the adoption of any practice from farmers is not a given, and depends on several determinants. Hence, the objective of this study is to examine farmers’ adoption decisions regarding precision-agricultural practices in Greek dairy production systems, as well as the economic and environmental impacts of this adoption. In order to achieve this, a bio-economic model was developed based on mathematical programming methods. The proposed model simulates a large number of dairy cattle farms with or without crop production, including different management strategies and their relevant costs, and provides an environmental assessment of the adopted practices based on GHG emissions. Moreover, in order to analyze farmers’ adoption decisioBio-economic model; Dairy cattle farms; Farmers’ adoption decisions; Policy scenariosagricultural policy; cattle; competitiveness; dairy farming; decision making; environmental assessment; farmers knowledge; precision agriculture; technology adoptionAbas Z., Ragkos A., Mitsopoulos I., Theodoridis A., The Environmental Profile of Dairy Farms in Central Macedonia (Greece), Procedia Technol, 8, pp. 378-386, (2013); Siafakas S., Tsiplakou E., Kotsarinis M., Tsiboukas K., Zervas G., Identification of efficient dairy farms in Greece based on home grown feedstuffs, using the Data Envelopment Analysis method, Livest. Sci, 222, pp. 14-20, (2019); Gourdouvelis D., Dotas V., Kaimakamis I., Zagorakis K., Yiakoulaki M., Typology and structural characterisation of suckler cow farming system in Central Macedonia, Greece, Ital. J. Anim. Sci, 18, pp. 1082-1092, (2019); Ragkos A., Theodoridis A., Fachouridis A., Batzios C., Dairy Farmers’ Strategies against the Crisis and the Economic Performance of Farms, Procedia Econ. Financ, 33, pp. 518-527, (2015); Eggleston H.S., Miwa K., Srivastava N., Tanabe K., IPCC 2006 IPCC Guidelines for National Greenhouse Inventories–A Primer, (2006); Sintori A., Liontakis A., Tzouramani I., Assessing the environmental efficiency of greek daEnglish 3 10.3390/su14010411https://www.scopus.com/inward/record.uri?eid=2-s2.0-85122100037&doi=10.3390%2fsu14010411&partnerID=40&md5=1fa46296e2685d85c2c1c7def3d5dd8b

Multi-criteria assessment of less favoured areas: A state level; [Večkriterijska ocena območij z omejenimi možnostmi za kmetijsko dejavnost: Stanje v državi]2018 The paper present a multi-criteria decision DEXi model for assessment of less favoured areas (LFAs). The tool enables easier assessment of farming in different areas of Slovene LFAs with respect to criteria of sustainability. Analysis of LFAs and final integration of the assessment of LFAs depend upon various criteria. In this paper we analyze individual LFAs and farming systems in these areas at the state level with respect to criteria of sustainability and farming potential. © Geografski inštitut Antona Melika ZRCSAZU 2018.Agricultural policy; DEXi; Geography; Less favoured areas; Multi-criteria decision analysisSlovenia; agricultural policy; assessment method; farming system; modeling; multicriteria analysis; sustainabilityAgency of the Republic of Slovenia for Agricultural Markets and Rural Development, (2012); Bohanec M., Dexi. a Program for Multi-Attribute Decision Making, Version 4.00, (2014); Bohanec M., Decision Support. Data Mining and Decision Support: Integration and Collaboration, (2003); Bohanec M., Cortet J., Griffiths B., Znidarsic M., Debeljak M., Caul S., Thompson J., Krogh P.H., A qualitative multi-attribute model for assessing the impact of cropping systems on soil quality, Pedobiologia, 51, 3, (2007); Bohanec M., Dzeroski S., Znidarsic M., Multi-attribute modeling of economic and ecological impacts of cropping systems, Informatica, (2004); Bohanec M., Messean A., Scatasta S., Angevin F., Griffiths B., Krogh P.H., Znidarsic M., Dzeroski S., A qualitative multi-attribute model for economic and ecological assessment of genetically modified crops, Ecological Modelling, 215, pp. 1-3, (2008); Bohanec M., Messean A., Angevin F., Znidarsic M., SMAC Advisor: A Decision-Support Tool on Coexistence of Genetically-ModifieEnglish 7 10.3986/AGS.962https://www.scopus.com/inward/record.uri?eid=2-s2.0-85030103167&doi=10.3986%2fAGS.962&partnerID=40&md5=aeaa789fd274c6badfcffadb5c0e563a

The common agricultural policy 2014-2020: An impact assessment of the new system of direct payments in Hungary2013 In Hungary, the rates of direct payments to farmers under the Common Agricultural Policy for the period 2014-2020, the distribution of these payments, and ultimately their impacts on farming decisions, will depend on the combination of mandatory and optional Pillar I support schemes to be introduced in 2015. This paper presents estimations of the structural impact of six new support policy option mixes (scenarios) compared to 2013 (baseline), and discusses the policy implications in terms of the degressivity of direct payments versus the possible introduction of the Redistributive Payment in particular. The calculations of direct payment rates and the distribution of these payments were based on the database of the Hungarian Agricultural and Rural Development Agency for 2011, and the moving averages of the descriptive parameters of farms were obtained from the Farm Accountancy Data Network. To assess the structural impacts an agent-based simulation model was developed. Decisions were modelled at the micro-levAllocation of payments; CAP reform; Farming structures; Hungary; ScenariosArrow K.J., Debreu G., Existence of an equilibrium for a competitive economy, Econometrica, 22, pp. 265-290, (1954); Working document 13294/13 dated 6 September 2013, (2013); (2013); Working document 13369/13 dated 6 September 2013, (2013); (2013); Working document 13387/13 dated 6 September 2013, (2013); (2013); Davidova S., Bailey A., Dwyer J., Erjavec E., Gorton M., Thomson K., Semi-subsistence farming: Value and di-rections of development, (2013); Council Regulation (EC) No 73/2009 of 19 January 2009, Official Journal of the European Union, L30, pp. 16-99, (2009); CAP Reform – an explanation of the main elements, (2013); Cover note EUCO 37/13 dated 8 Febru-ary 2013, (2013); Keszthelyi Sz, Pesti Cs, Results of FADN farms 2011, (2012); Mitra-Kahn B.H., Debunking the Myths of Computable General Equilibrium Models, (2008); Potori N., Kovacs M., Vasary V., The new direct payment system in Hungary during 2014-2020: Mandatory measures and options for decision makers, Gazdálkodás, 57, pp. 323-331, (2013); Potori English 11 10.7896/j.1318https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014225547&doi=10.7896%2fj.1318&partnerID=40&md5=70690e992e8796f3697d29f4c6a8bf1c

Further development of the direct payments system and land-use change in mountain regions; [Weiterentwicklung des direktzahlungssystems: Auswirkungen auf die landnutzung im berggebiet]2012 The re-allocation of head based animal to area based direct payments in the context of the next agricultural policy reform (AP 14-17) should reduce the incentive keeping high stocking densities and thus reduce emissions from agricultural production. In this contribution, we quantify the impact of this re-allocation on land-use intensities in two different mountain regions using an agent-based model. The model has been applied to the region of Visp, which is currently dominated by small part-time farmers, and to a region in the Jura, dominated by large fulltime farmers. Our findings show that resulting land-use intensities depend on the initial agricultural structure and the production activities of the farms in the different regions. To achieve proposed environmental goals in regions with different agricultural structures, concomitant policy instruments such as payments supporting resource efficiency should not be neglected.Agentbased modeling; Agricultural policy; Farm structural change; Land-use change; Mountain regionsBarth L., Lanz S., Hofer C., Förderung der grünlandbasierten Tierproduktion mit der Agrarpolitik 2014 - 2017, Agrarforschung Schweiz, 2, 1, pp. 20-25, (2011); Briner S., Huber R., Elkin C., Gret-Regamey A., Assessing the impacts of economic and climate changes on land-use in mountain regions: A spatial dynamic modeling approach, Agriculture Ecosystems & Environment, 149, pp. 50-63, (2012); Flury C., Meier B., Giuliani G., Simulation zukünftiger Betriebsgrössenstrukturen, Agrarforschung Schweiz, 1, 3, pp. 102-109, (2010); Heckbert S., Baynes T., Reeson A., Agent-based modeling in ecological economics, Annals of the New York Academy of Sciences, 1185, 1, pp. 39-53, (2010); Huber R., Bebi P., Briner S., Bugmann H., Buttler A., Hirschi C., Lehmann B., Scholz R.W., Zimmermann W., Gret-Regamey A., Klimawandel und nachhaltige Landnutzung im Berggebiet, Agrarforschung Schweiz, 3, 7-8, pp. 340-345, (2012); Iten A., Agentenbasiertes Modell Zur Simulation Der Viehdichte Auf Wytweiden Im Jura, (2012); Lauber S., AgrarstrEnglish 6 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84873691925&partnerID=40&md5=fdba81d75ade9a2c11cb5e3d71e3028e

Resilience and equity: Quantifying the distributional effects of resilience-enhancing strategies in a smallholder agricultural system2020 Strategies aiming to increase the climate resilience of smallholder agricultural systems may not equally benefit all groups of the smallholder population. To reduce the potential for aggravating existing vulnerabilities, quantitative resilience analyses therefore need to acknowledge the possibility for inequities in the effects of proposed resilience-enhancing strategies (RESs). In this study, we develop, validate, and apply a household-level agent-based model to explore the equity of climate RESs in an Ethiopian smallholder farming system. Specifically, we study the potential effects of two RESs, involving access to seasonal climate forecasts and increases in non-farm job availability, on household food security under climate variability. We measure these effects in two distinct ways: “poverty-reduction,” which describes food security improvements relative to existing conditions; and “shock-absorption,” which isolates the strategies' effects on food security during and following a drought. Our results revealAgent-based modeling; Agriculture; Food security; Inequity; Policy analysis; ResilienceEthiopia; climate change; equity; farming system; food security; smallholder; strategic approachEnglish

Agent-based modelling in the agricultural economics tradition of recursive farm modelling and adaptive micro-systems2012 Among model developers, a consensus has grown that environmental simulation models should ideally give a balanced representation of the economic, environmental, as well as social dimensions of a given system. Agent-based models or multi-agent systems (MAS) have been suggested as one possible balanced approach to capture especially the externalities and feedbacks between resource users in Social-Ecological Systems. Following the definition of Parker et al. (2002), multi-agent models of land-use/-cover change (MAS/LUCC) couple a cellular component that represents a landscape with an agent-based component that represents human decision-making. Various layers of landscape and agent properties and processes are combined into a spatial, cell-based framework, for example plots that produce biomass and farm-holdings that make land-use decisions. The behaviour of each landscape unit and each agent is represented by specific modules such as crop growth modules and agent decision modules. Parker et al. (2002) distinguisBioeconomic modelling; Mathematical programming; Multi-agent system; Scenario-based policy analysisBalmann A., Farm-based modeling of regional structural change: A cellular automata approach, European Review of Agricultural Economics, 24, pp. 85-108, (1997); Barreteau O., Bousquet F., Attonaty J.-M., Role-playing games for opening the black box of multi-agent systems: Method and lessons of its application to Senegal river valley irrigated systems, Journal of Artificial Societies and Social Simulation, 4, (2001); Becu N., Perez P., Walker B., Barreteau O., Page C.L., Agent-based simulation of a small catchment water management in northern Thailand, Description of the Catchscape Model, Ecological Modelling, 170, pp. 319-331, (2003); Berger T., Agent-based models applied to agriculture: A simulation tool for technology diffusion, resource use changes and policy analysis, Agricultural Economics, 25, 2-3, pp. 245-260, (2001); Berger T., Birner R., Diaz J., McCarthy N., Wittmer H., Capturing the complexity of water uses and water users within a multi-agent framework, Water Resources Management, 21, 1, pp. 129-14English 6 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84894120489&partnerID=40&md5=fb7a6d4c373b93460b05d32f6c348237

An integrated evaluation of trade-offs between environmental risk factors and food production using interative multiple goal linear programming - A case study of Haryana2007 Developing countries are now more concern regarding the impact of agriculture to the environment. The public are now finding ways to produce sufficient and safe food in a manner that it will meet the growing demand in the country but without harming the environment and the natural resources. Agricultural policies were enforced but it only had mixed results on environmental quality. Efforts made by the agricultural sector for improving the environment still needs much improvement. Thus, there is a need to use a systems approach so as to determine the consequences and trade-offs of different sets of policy on agriculture. This approach is likely to be found with the use of multiple goal linear programming (MGLP) that can provide a framework for considering biophysical and socio-economic resources. This approach either maximizes or minimizes an objective function by selecting from different possible activities which is subject to regional constraints. The approach being discussed focuses on the development of thAsia; Eurasia; Haryana; India; South Asia; agri-environmental policy; conference proceeding; developing world; environmental quality; environmental risk; food production; integrated approach; linear programing; trade-offAggarwal P.K., Bandhyopadhyay S.K., Pathak H., Kalra N., Chander S., Sujith Kumar S., Analysis of the Yield Trends of Rice-Wheat System in North-Western India, Outlook on Agriculture, 29, 4, pp. 259-268, (2000); Agnihotri N.P., Pesticide Safety Evaluation and Monitoring: All India Coordinated Research Projects on Pesticide Residues, (1999); Dawe D., Dobermann A., Moya P., Abdulrachman S., Singh B., Lal P., Li S.Y., Lin B., Panaullah G., Sai Ram O., Singh Y., Swarup A., Tan P.S., Zhen Q.X., How Widespread are Yield Declines in Long-Term Rice Experiments in Asia?, Field Crops Research, 66, pp. 175-193, (2000); Huizing H., Bronsveld K., Interactive Multiple-Goal Analysis for Land Use Planning, ITC Journal, 4, pp. 366-373, (1994); Ladha J.K., Fischer K.S., Hossain M., Hobbs P.R., Hardy B., Improving the Productivity and Sustainability of Rice-Wheat Systems in Indo-Gangetic Plains: A Synthesis of NARS-IRRI Partnership Research, (2000); Agrochemicals Handbook, (1991); Schans J., Optimal Potato Production Systems wiEnglish 6 https://www.scopus.com/inward/record.uri?eid=2-s2.0-38349160659&partnerID=40&md5=540c6b6405a25f49c1643b14e63a3408

European integration: The case of agricultural farms in Slovak Republic2001 This study tries to quantitatively estimate the implication of integration on farms in Slovak republic. The model used for assessment assumes perfect competition and also assumes that farmers are risk neutral. The modelling technique applied in this paper is that of linear programming and theoretical background is based on microeconomic mathematical programming sector model derived by McCarl and Spreen. The results show that the integration led to increasing level of farms' profitability However if there were no agricultural protection then only the farms situated in regions with better climatic conditions would survive in competitive environment with no subsidies. Another main result of the study is that current Slovak agricultural policy gives strong support to farms situated in regions with worse production conditions in contrast to what it would be under Common agricultural policy of EU.Slovakia; agricultural production; agriculture; economic integration; European Union; profitabilityBanse M., Macroeconomic implications of EU accession, Central and Eastern European Agriculture in an Expanding European Union, (2000); Banse M., Munch W., Tangermann S., Eastern enlargement of the European Union: A general and partial equilibrium analysis, XXI International Conference of Agricultural Economists (IAAE), (2000); The CAP and enlargement: Agri-food price developments in five associated countries, European Economy, 2, (1997); Halmai P., Elekes A., Price adoption resulting from extending the CAP to the east. Prospects of competitiveness (The Hungarian case), XXI. International Conference of Agricultural Economists (IAAE), (2000); Hartell J., Swinnen J.F.M., European integration and the political economy of Central and Eastern European agricultural price and trade policy, Central and Eastern European Agriculture in an Expanding European Union, (2000); Hertel T.W., Brockmeier M., Swaminathan P.V., Sectoral and economywide analysis of integrating Central and Eastern European Countries into the EU: ImpSlovak 2 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034920158&partnerID=40&md5=fc0e67406e3d1722bd7cd29051c1648d

Understanding agricultural value chains with system dynamics modeling and an application in an olive oil value chain2020 Agricultural value chains refer to the set of actors and processes that transform the raw agricultural crop on the farm to the final agricultural product on the consumer's table. Decision making for agricultural value chain development is a complex research problem since agricultural value chains include causal nonlinear relationships, multiple stakeholders with different points of view, and embedded feedback structures. Traditional approaches in the field primarily focus on quantitative and qualitative analysis of the historical or current data regarding the agricultural value chain under study, and they are usually limited in answering the questions about the economic impact of the value chain interventions in the future. Understanding agricultural value chain dynamics and making quantitative policy assessments for development require the use of appropriate complex system science methods. This chapter (i) presents the agricultural value chain framework with the existing literature, (ii) introduces the main Antonio L., Griffith G., The cashew value chain in Mozambique: Analysis of performance and suggestions for improvement, International Journal on Food System Dynamics, 8, 3, pp. 208-221, (2017); Archer A.A., Higgins A., Thorburn P., A method for comprehending and adapting complex supply chains in agriculture, Journal on Chain and Network Science, 9, 1, pp. 9-15, (2009); Atamer Balkan B., Meral S., Olive Oil Industry Dynamics: The Case of Turkey, Proceedings of the 35th International Conference of the System Dynamics Society, (2017); Atamer Balkan B., System Dynamics Modeling ofAgricultural Value Chains: The Case of Olive Oil in Turkey, (2019); Barlas Y., Formal aspects of model validity and validation in system dynamics, System Dynamics Review, 12, 3, pp. 183-210, (1996); Barlas Y., System Dynamics: Systemic Feedback Modeling for Policy Analysis, Encyclopedia for Life Support Systems, (2002); Biely K., Mathijs E., van Passel S., Causal loop diagrams to systematically analyze market power in the Belgian sugar vEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85144190287&partnerID=40&md5=bff536fb11003e195439030ee874b656

THE USE OF OPERATION RESEARCH METHODS TO SUPPORT AGRICULTURAL POLICY2023 In this paper, we present an example of a modelling approach used to support agricultural policy decisions in the preparation of the strategic plan for the next programming period 2023-2027. The model is based on mathematical programming and exploits the optimization potential of LP. It is a specific approach that allows analysis at the level of the agricultural production plan and further aggregation of results at the sectoral level. In this paper, we present an example of a policy scenario analysis for the beef sector. It is shown that the approach used is useful and allows an ex-ante impact assessment. Given the scenario chosen, the results indicate an expected deterioration of the situation. © Proceedings of the 17th International Symposium on Operational Research in Slovenia, SOR 2023. All rights reserved.beef; CAP reform; farm model; impact assessment; linear programmingAgriculture; Deterioration; Production control; Agricultural policies; CAP reform; Farm modelling; Impact assessments; Linear-programming; Modeling approach; Operation research; Policy decisions; Research method; Strategic plan; Linear programmingLangrell S., Ciaian P., Espinosa M., Gomez Paloma S., Heckelei T., Louhichi K., Sckokai P., Thomas A., Vard T., Farm level modelling of CAP: a methodological overview, (2013); Louhichi K., Ciaian P., Espinosa M., Colen L., Perni A., Gomez y Paloma S., An EU-Wide Individual Farm Model for Common Agricultural Policy Analysis (IFM-CAP), (2015); Petsakos A., Ciaian P., Espinosa M., Perni A., Kremmydas D., Farm-level impacts of the CAP post-2020 reform: A scenario-based analysis, Appl Econ Perspect Policy, pp. 1-21, (2022); Reidsma P., Janssen S., Jansen J., van Ittersum M.K., On the development and use of farm models for policy impact assessment in the European Union – A review, Agricultural Systems, 159, pp. 111-125, (2018); Zgajnar J., Kavcic S., Tomsic M., Zagorc B., Brecko J., Hiti Dvorsak A., Moljk B., Verbic J., Bedrac M., Kozar M., Cunder T., Jeric D., Development of a model for systematic monitoring of the economic situation and analysis of the impact of agricultural policy at the level of typical agriculEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85179518607&partnerID=40&md5=76c0bf7c435abf8aae3ebdb8a275bcec

A system dynamics model for policy analysis in food security system in Indonesia2004 The ever increasing world population and limited capacity of nature in producing food lead to the growing concerns on food security everywhere. Hence, the concerns on food security have progressed over the last 50 years from purely physical availability at the global level to the provisions of food to households/individuals and the role of poverty in ensuring year round access to food. The interaction between agriculture/food policies and socio-economic factors at the micro and macro-level are now considered crucial to ensuring food availability. In view of the above, a study has been undertaken to develop an appropriate model that can function as an analytical instrument in undertaking policy analysis that would direct the food security system in Indonesia. A structural approach using system dynamics modeling methodology has been selected in the formulation of the model that representing inter component interaction characteristics that are typically observed in Indonesia, either in urban or rural area. The mForrester J.W., Principles of System, (1968); Hall D.O., Food Security, What Have Sciences to Offer - a study for ICSU, (1998); Ratnawati A., Study on Household Level Food Stock in Rural Area (in bahasa Indonesia), Unpublished research report, (1999); Sterman J.D., Business Dynamics, Systems Thinking and Modeling for a Complex World, (2000); Wirakartakusumah M.D., The Structure and Composition of the Elderly Family and Aged Care in Indonesia, Asian Population Studies Series, 145, (2002)English 4 https://www.scopus.com/inward/record.uri?eid=2-s2.0-33947599482&partnerID=40&md5=58151e7c7bc5d7336deac79c2cfeb381

Study on modeling and simulation of agent-based agricultural economic system2012 In this paper, we build an agent-based model named AAEM to research agricultural economy. By contrast with traditional macroeconomic models, the agent-based model emphasizes understanding the forming courses of various macroeconomic phenomena at the microeconomic level, so it can deal much better with unknown economic phenomena and policies. After introducing the mechanics of AAEM, we establish peasant household agents as the main body of AAEM and define several other common types of agents for AAEM. On the basis of theoretical study, we focus on designing each type of agents' actions. In particular, self-adaptive learning algorithm is used to implement agents' decision making. Furthermore, we test AAEM through a simulation instance where the government increases the purchase of rice to encourage rice production. All agents in AAEM adapt well to the policy change, which demonstrates that AAEM has great potential to improve agricultural economic policy analysis and to provide new insights into underlying agricagent-based model; agricultural economy; microeconomic simulation modeling; peasant household; self-adaptive learning algorithmAgriculture; Computational methods; Computer simulation; Learning algorithms; Purchasing; Agriculture; Autonomous agents; Computational methods; Decision making; Economic analysis; Economics; Learning algorithms; Purchasing; Agent based; Agent-based model; Agricultural economy; Economic policies; Economic principle; Economic system; Macro-economic models; Micro-economic levels; Modeling and simulation; peasant household; Policy changes; Rice production; Self-adaptive; Theoretical study; Agent-based model; Agricultural economy; Microeconomic simulation modeling; Peasant households; Self-adaptive learning algorithms; Microeconomic simulation modeling; Peasant households; Self-adaptive learning algorithms; Economic analysis; Software agentsFarmer J.D., Foley D., The Economy Needs Agent-based Modeling, Nature, 460, pp. 685-686, (2009); Onggo B.S.S., Kusano K., Sato T., Macro-Micro Economic System Simulation, 21st International Workshop on Principles of Advanced and Distributed Simulation (PADS 2007), pp. 105-112, (2007); Orcutt G., A New Type of Socio-Economic System, Review of Economic and Statistics, 39, 2, pp. 116-123, (1957); Orcutt G.H., Caldwell S., Wertheimer R.F., Policy Exploration Through Macroanalytic Simulation, (1976); Basu N., Prayor R., Quint T., ASPEN: A Microsimulation Model of the Economy, Journal of Computational Economics, 12, pp. 223-241, (1998); Becher G.S., A Treatise on the Family, (1981); Singh I., Squire L., Strauss J., A Survey of Agricultural Household Models: Recent Findings and Policy Implications, The Word Bank Economic Review, 1, 1, pp. 149-179, (1986); Holland J.H., Miller J.H., Artificial Adaptive Agents in Economic Theory, The American Economic Review, 81, 2, pp. 365-370, (1991)English 0 10.1007/978-3-642-34387-2_6https://www.scopus.com/inward/record.uri?eid=2-s2.0-84868282363&doi=10.1007%2f978-3-642-34387-2_6&partnerID=40&md5=e8470075ec3ffb486a21aff8e2e376b0



A system dynamics model for analyzing the eco-agriculture system with policy recommendations2012 Ecological agriculture (eco-agriculture) is an approach to agriculture that seeks a balance between ecological and economic benefits to promote the sustainable development of both. This paper proposes a scientific method for analyzing the environmental and economic effects of eco-agriculture and simulating their long-term trend. Here, we focus on the eco-agriculture system of Kongtong District, Pingliang City, Gansu Province, China, and we build a system dynamics model named " AEP-SD" to evaluate the integrated effects of the system from 2009 to 2050. Under business as usual conditions, simulation results show rapid improvement until a peak is reached in 2027, after which the system will decline gradually. The model identifies some defects and disadvantages of the current agriculture system, such as the excessive increase of cattle slaughter, unstable production of methane, slow development of organic agriculture, and unsustainable energy structure. System improvement policies are offered and then proven by tChina; Ecological agriculture; Kongtong District; Sustainable development; System dynamics model; System improvementChina; Gansu; Pingliang; Bos; Ecology; Environmental protection; Methane; Planning; Sustainable development; System theory; Agriculture systems; Business-as-usual; China; Economic benefits; Energy structures; Gansu province; Integrated effects; Kongtong District; Long-term trend; Organic agriculture; Potential risks; Scientific method; System dynamics model; System improvement; Unstable production; agricultural modeling; agricultural policy; ecological impact; numerical model; organic farming; policy development; risk assessment; sustainability; sustainable development; AgricultureAltieri M.A., Anderson M.K., An ecological basis for the development of alternative agricultural systems for small farmers in the Third World, American Journal of Alternative Agriculture, 1, 1, pp. 30-38, (1986); Chang Y., Hong F., Lee M., A system dynamic based DSS for sustainable coral reef management in Kenting coastal zone, Taiwan, Ecological Modelling, 211, 1-2, pp. 153-168, (2008); Chen G., Jiang M., Yang Z., Chen B., Ji X., Zhou J., Exergetic assessment for ecological economic system: Chinese agriculture, Ecological Modelling, 220, 3, pp. 397-410, (2009); Forrester J.W., Industrial dynamics: a major breakthrough for decision makers, Harvard Business Review, 36, 4, pp. 37-66, (1958); Gale F.P., Economic specialization versus ecological diversification: the trade policy implications of taking the ecosystem approach seriously, Ecological Economics, 34, 3, pp. 285-292, (2000); Granovskii M., Dincer I., Rosen M.A., Exergetic life cycle assessment of hydrogen production from renewables, Journal of Power SourEnglish 68 10.1016/j.ecolmodel.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84855475939&doi=10.1016%2fj.ecolmodel.2011.12.005&partnerID=40&md5=760a299d8387f993c9ad449a7c6c11d5

An agent-based approach to modeling impacts of agricultural policy on land use, biodiversity and ecosystem services2012 We present extensions to the agent-based agricultural policy simulator (AgriPoliS) model that make it possible to simulate the consequences of agricultural policy reform on farmers' land use decisions and concomitant impacts on landscape mosaic, biodiversity and ecosystem services in a real agricultural region. An observed population of farms is modelled as a multi-agent system where individual farm-agent behaviour and their interactions-principally competition for land-are defined through an optimization framework with land use and landscape impacts resulting as emergent properties of the system. The model is calibrated to real data on the farms and the landscape to be studied. We illustrate the utility of the model by evaluating the potential impacts of three alternative frameworks for the European Union Common Agricultural Policy (CAP) on landscape values in two marginal agricultural regions. Mosaic value was found to be sensitive to the choice of policy scheme in one of the landscapes, whereas significantAgent-based modeling (ABM); Agriculture; Biodiversity; CAP; Farming; Landscape; Policyagricultural policy; biodiversity; competition (ecology); conservation management; ecosystem management; ecosystem service; European Union; land use; landscape; numerical model; optimization; population structure; species richness; trade-offAbildtrup J., Audsley E., Fekete-Farkas M., Giupponi C., Gylling M., Rosato P., Rounsevell M., Socio-economic scenario development for the assessment of climate change impacts on agricultural land use: a pairwise comparison approach, Environ Sci Policy, 9, 2, pp. 101-115, (2006); Antle J.M., Valdivia R.O., Modelling the supply of ecosystem services from agriculture: a minimum-data approach, Aust J Agric Resour Econ, 50, 1, pp. 1-15, (2006); Antle J., Capalbo S., Paustian K., Ali M., Estimating the economic potential for agricultural soil carbon sequestration in the Central United States using an aggregate econometric-process simulation model, Clim Change, 80, 1, pp. 145-171, (2007); The 2005 Red List of Swedish Species, (2005); Axtell R.L., Epstein J.M., Dean J.S., Gumerman G.J., Swedlund A.C., Harburger J., Chakravarty S., Hammond R., Parker J., Parker M., Population growth and collapse in a multiagent model of the Kayenta Anasazi in Long House Valley, Proc Natl Acad Sci USA, 99, SUPPL. 3, pp. 7275-7279, (20English 75 10.1007/s10980-012-9787-3https://www.scopus.com/inward/record.uri?eid=2-s2.0-84867690896&doi=10.1007%2fs10980-012-9787-3&partnerID=40&md5=596c1dd43bfefba9c358fc7351124d20

How Much Farm Succession is Needed to Ensure Resilience of Farming Systems?; [Combien de transmissions d'exploitations faut-il pour assurer la résilience des systèmes agricoles ?]; [Wie viel Betriebsnachfolge ist erforderlich, um die Resilienz der landwirtschaftlichen Systeme zu gewährleisten?]2020 Farm succession is a key policy concern of the EU's Common Agricultural Policy and the European Commission's proposals for the future. This article uses the agent-based model AgriPoliS to study the effects of the availability of potential successors in two agricultural regions, one in Belgium (Flanders) and one in eastern Germany (the Altmark). The analysis provides no indication that considerably fewer successors would threaten the ability of the farming systems to ensure an adequate provision of private and public goods. Most farm closures occur due to the low efficiency of some farms which hinders the ability of famers to cover true long-term opportunity costs, i.e. the possibility of earning a higher income outside agriculture. In both study regions, a lack of successors leads to adaptations which create new opportunities for other farms and, in Flanders, to higher economic prosperity at the regional level. The adaptations differ between regions due to existing farm structures, labour demands and costs, iBelgium; Flanders; Germany; Common Agricultural Policy; European Commission; European Union; farming system; incomeBijttebier J., Coopmans I., Appel A., Unay Gailhard I., Wauters E., Report on current farm demographics and trends, (2018); Happe K., Kellermann K., Balmann A., Agent-based analysis of agricultural policies: an illustration of the agricultural policy simulator AgriPoliS, its adaptation and behavior, Ecology and Society, 11, 1, (2006); Happe K., Schnicke H., Sahrbacher C., Kellermann K., Will they stay or will they go? Simulating the dynamics of single-holder farms in a dualistic farm structure in Slovakia, Canadian Journal of Agricultural Economics/Revue canadienne d'agroeconomie, 57, 4, pp. 497-511, (2009); Lobley M., Baker J.R., Whitehead I., Farm succession and retirement: some international comparisons, Journal of Agriculture, Food Systems, and Community Development, 1, 1, pp. 49-64, (2010); Matthews A., Is there a particular generational renewal problem in EU agriculture?, (2018); Meuwissen M., Feindt P., Spiegel A., Et al., A framework to assess the resilience of farming systems, Agricultural Systems, 1English 7 10.1111/1746-692X.12283https://www.scopus.com/inward/record.uri?eid=2-s2.0-85097398244&doi=10.1111%2f1746-692X.12283&partnerID=40&md5=cb8abb974971172345940b78ffc94125

Developing effective policies for the sustainable development of ecological agriculture in China: The case study of Jinshan County with a systems dynamics model2005 This paper focuses on a search for concrete policy measures to facilitate the overall sustainability of ecological agricultural development at a county level. For this purpose, a system dynamics model (AISEEM) has been developed to explore the potential long-term ecological, economic, institutional and social interactions of ecological agricultural development through a case study of Jinshan County in China. The model provides an experimental platform for the simulation and analysis of alternative policy scenarios. The results indicate that the diversification of land-use patterns, government low interest loans and government support for training are important policy measures for promoting the sustainable development of ecological agriculture, at least in the case study context. In addition, the study reveals that environmentally sound technology (e.g., biogas project) alone cannot sufficiently induce farmers to adopt ecological agricultural practices. Limited availability of information, risk aversion and hiChina; Ecological agriculture; Jinshan County; STELLA; Sustainable development; System dynamics modellingAsia; China; Eastern Hemisphere; Eurasia; Far East; Hubei; Jinshan; World; agricultural practice; ecological approach; ecological economics; sustainable developmentAbaidoo S., Dickinson H., Alternative and conventional agricultural paradigms: Evidence from farming in southwest Saskatchewan, Rural Sociol., 67, 1, pp. 114-131, (2002); Barlas Y., Formal aspects of model validity and validation in system dynamics, Syst. Dyn. Rev., 12, pp. 183-210, (1996); Chen Y., A Textbook on Strategy of Sustainable Development, (1996); Cheng X., Han C., Taylor D.C., Sustainable agricultural development in China, World Dev., 20, 8, pp. 1127-1144, (1992); Costanza R., Wainger L., Folke C., Maler K.G., Modelling complex ecological economic systems: Toward an evolutionary, dynamic understanding of people and nature, BioScience, 43, 8, pp. 545-555, (1993); Costanza R., Duplisea D., Kautsky U., Modelling ecological and economic systems with STELLA, Ecol. Model., 110, pp. 1-4, (1998); Dale V.H., Ecological Modeling for Resource Management, (2003); Evans T.P., Manire A., De Castro F., Brondizio E., McCrachen S., A dynamic model of household decision-making and parcel level landcover change in thEnglish 104 10.1016/j.ecolecon.2004.08.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-18844408105&doi=10.1016%2fj.ecolecon.2004.08.006&partnerID=40&md5=b94afe964d7143eb0241f7ea5f1d5936

Landscape-scale simulations as a tool in multi-criteria decision making to support agri-environment schemes2019 Increasing concerns over the environmental impacts of agriculture in Europe has led to the introduction of agri-environment schemes (AES) into the Common Agricultural Policy to help mitigate biodiversity loss by encouraging farmers with subsidies for implementing environmentally-friendly farming techniques. However, effectiveness of AES has been mixed and only partially successful in achieving desired outcomes. To improve effectiveness and reduce costs, multi-criteria decision analysis (MCDA) can help support decision-making and determine the most effective management action. Although MCDA has great potential for evaluating policy measures, it rarely considers the context-dependency of species responses to management practices across different landscapes. Landscape simulations can, therefore, be valuable for reducing the uncertainties when predicting the consequences of management actions. A potential suitable simulation system is the Animal, Landscape, and Man Simulation System (ALMaSS), a mechanistic simulaAES; Agent-based modelling; Agricultural systems; ALMaSS; MCDA; Wildlife managementAnimalia; biodiversity; Common Agricultural Policy; conservation management; decision making; farming system; landscape structure; management practice; policy implementation; wildlife managementBadenhausser I., Cordeau S., Sown grass strip-A stable habitat for grasshoppers (Orthoptera: Acrididae) in dynamic agricultural landscapes, Agric. Ecosyst. Environ., 159, pp. 105-111, (2012); Batary P., Baldi A., Saropataki M., Kohler F., Verhulst J., Knop E., Herzog F., Kleijn D., Effect of conservation management on bees and insect-pollinated grassland plant communities in three European countries, Agric. Ecosyst. Environ., 136, pp. 35-39, (2010); Batary P., Dicks L.V., Kleijn D., Sutherland W.J., The role of Agri-environment schemes in conservation and environmental management, Conserv. Biol., 29, pp. 1006-1016, (2015); Belton V., Stewart T., Multiple Criteria Decision Analysis: An Integrated Approach, (2002); Benton T.G., Vickery J.A., Wilson J.D., Farmland biodiversity: is habitat heterogeneity the key?, Trends Ecol. Evol., 18, pp. 182-188, (2003); Berendse F., Chamberlain D., Kleijn D., Schekkerman H., Declining biodiversity in agricultural landscapes and the effectiveness of Agri-environment schemes, AEnglish 10 10.1016/j.agsy.2019.102671https://www.scopus.com/inward/record.uri?eid=2-s2.0-85070358655&doi=10.1016%2fj.agsy.2019.102671&partnerID=40&md5=38cf8c80fdfde2baa9e6d6ab661dc193

Evaluation of wildlife management through organic farming2011 Organic farming has often been suggested as a way of increasing biodiversity in agricultural landscapes, but literature reports a variable success. The drivers in play are multi-factorial and include the particular species groups under consideration, the precise form of organic management, the landscape structural and management context, the area and scale considered, and the historical context. Here ALMaSS, a comprehensive agent-based model simulation system, was used to produce an assessment of the impact of organic and conventional farm types, landscape structure, and management context for six common agricultural wildlife species. ALMaSS outputs can be expressed as a simple index of relative change in abundance and distribution, allowing easy comparison between scenarios. Results indicate that organic farming generally had a beneficial effect, but the degree was variable with all factors considered and there were strong interactions between factors. Targeted managements provided much greater impacts than Abundance occupancy ratio; Agent-based model; ALMaSS; Biodiversity; Organic farming; Policy toolAnimals; Biodiversity; Computational methods; Computer simulation; Abundance occupancy ratio; Agent-based model; ALMaSS; Organic farming; Policy tool; abundance; agricultural land; biodiversity; environmental impact assessment; farm; historical perspective; landscape structure; literature review; numerical model; organic farming; policy analysis; valuation; wildlife management; Agriculture(2010); Bengtsson J., Ahnstrom J., Weibull A.C., The effects of organic agriculture on biodiversity and abundance: a meta-analysis, J. Appl. Ecol., 42, pp. 261-269, (2005); Bilde T., Topping C., Life history traits interact with landscape composition to influence population dynamics of a terrestrial arthropod: a simulation study, Ecoscience, 11, pp. 64-73, (2004); Brittain C., Bommarco R., Vighi M., Settele J., Potts S.G., Organic farming in isolated landscapes does not benefit flower-visiting insects and pollination, Biol. Conserv., 143, pp. 1860-1867, (2010); Buckley H.L., Freckleton R.P., Understanding the role of species dynamics in abundance-occupancy relationships, J. Ecol., 98, pp. 645-658, (2010); Corning P., The re-emergence of " Emergence": a venerable concept in search of a theory, Complexity, 7, pp. 18-30, (2002); Dalgaard T., Heidman T., Mogensen L., Potential N-losses in three scenarios for conversion to organic farming in a local area of Denmark, Eur. J. Agron., 16, pp. 207-221, (2002); DalgaarEnglish 21 10.1016/j.ecoleng.2011.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-80052589214&doi=10.1016%2fj.ecoleng.2011.08.010&partnerID=40&md5=7fbb7a44b12ce54d3f64300b89a66492

A modelling approach to evaluating the effectiveness of Ecological Focus Areas: The case of the European brown hare2017 With the current implementation of the Common Agricultural Policy (CAP) for 2014–2020, the European Commission wants to move towards “greener” farming practices in the European Union. Therefore, the EU funds both obligatory measures, such as Ecological Focus Areas (EFAs) through the Green Direct Payment program, and voluntary agri-environment measures. However, empirically evaluating the effectiveness of these measures is challenging. We therefore demonstrate here that mechanistic simulation models are a valuable tool for performing these evaluations. As an example, we use the Animal, Landscape and Man Simulation System (ALMaSS), an established simulation system that has been used to simulate a wide range of farmland species relevant to biodiversity. We analysed the benefits of seven greening scenarios for the European brown hare (Lepus europaeus), which has been in widespread decline throughout Europe since the 1960s. We examined the effects of the following EFA types on hare population dynamics: the cultivaAgent-based modelling; Agri-environment measures; ALMaSS; Biodiversity; Common agricultural policy; Ecological Focus Areas; European brown hare; Farmland; Greening; Land-use change; Lepus europaeusEurope; Animalia; Lepus capensis; Lepus europaeus; Pisum sativum; agri-environmental policy; agricultural land; biodiversity; Common Agricultural Policy; European Commission; land use change; modeling; numerical model; planning method; policy implementationEnglish

Environmental potentials of policy instruments to mitigate nutrient emissions in Chinese livestock production2015 To minimize negative environmental impact of livestock production, policy-makers face a challenge to design and implement more effective policy instruments for livestock farmers at different scales. This research builds an assessment framework on the basis of an agent-based model, named ANEM, to explore nutrient mitigation potentials of five policy instruments, using pig production in Zhongjiang county, southwest China, as the empirical filling. The effects of different policy scenarios are simulated and compared using four indicators and differentiating between small, medium and large scale pig farms. Technology standards, biogas subsidies and information provisioning prove to be the most effective policies, while pollution fees and manure markets fail to environmentally improve manure management in pig livestock farming. Medium-scale farms are the more relevant scale category for a more environmentally sound development of Chinese livestock production. A number of policy recommendations are formulated as coAgent-based analysis; Chinese livestock production; Nutrient mitigation potential; Policy assessmentAnimal Husbandry; China; Environment; Environmental Policy; Environmental Pollutants; Environmental Pollution; Nitrogen; Phosphorus; China; Zhongjiang; nitrogen; phosphorus; pollutant; Agent-based analysis; Livestock production; Nutrient emissions; Policy assessment; Policy instruments; agricultural emission; environmental impact; livestock farming; policy analysis; policy development; policy strategy; Article; calibration; China; Chinese; controlled study; decision making; empirical research; environmental impact; environmental management; environmental planning; farming system; livestock; manure; nonhuman; nutrient cycling; pollution; technology; theoretical model; analysis; animal husbandry; environment; environmental planning; pollutant; prevention and control; procedures; statistics and numerical dataAshford N., Christine A., Stone R.F., Using regulation to change the market for innovation, Harv Environ Law Rev, 9, 2, pp. 419-466, (1985); Berger T., Agent-based spatial models applied to agriculture: a simulation tool for technology diffusion, resource use changes and policy analysis, Agric Econ, 25, 2-3, pp. 245-260, (2001); Bluemling B., Hu C.S., Vertical and system integration instead of integrated water management? Measures for mitigating NPSP in rural China, Proceedings of the 24th European Regional Conference of ICID, pp. 269-277, (2011); Bluemling B., Tu Q., He G., How to develop a bio(gas)-based society in rural China; Bonabeau E., Agent-based modeling: methods and techniques for simulating human systems, Proc Natl Acad Sci, 99, pp. 7280-7287, (2002); Brown D.G., Page S., Riolo R., Zellner M., Rand W., Path dependence and the validation of agent-based spatial models of land use, Int J Geogr Inf Sci, 19, 2, pp. 153-174, (2005); Cost effective strategies for the bay: 6 smart investments for nutrient English 24 10.1016/j.scitotenv.2014.09.004https://www.scopus.com/inward/record.uri?eid=2-s2.0-84907493898&doi=10.1016%2fj.scitotenv.2014.09.004&partnerID=40&md5=ad1941eedc9aa55392c107f6add440f7

Evaluating the Efficiency of a Uniform N-Input Tax under Different Policy Scenarios at Different Scales2013 Nitrate pollution from agriculture is an important environmental externality, caused by the excessive use of fertilizers. The internalization of this problem, via a tax on mineral nitrogen, could lead to a second best solution, reducing nitrate emissions. Several authors suggest that a reduction in agricultural support could produce similar results. In this paper, we examine the effects of different levels of a uniformly implemented nitrogen tax in France under two policy scenarios, corresponding to post Agenda 2000 and 2003 Luxembourg reforms of European Union's Common Agricultural Policy, in order to reveal the synergies and conflicts between the tax and the policy scenarios in terms of nitrate emissions abatement. The analysis is performed at different geographical scales, from the national to the regional and is based on a bioeconomic approach that involves the coupling of the economic model AROPAj with the crop model STICS. Results show that the efficiency of the N-tax varies according to the geographicaBioeconomic model; Mathematical programming; Nitrate emissions; Nitrogen response curves; Nitrogen taxFrance; Agricultural robots; Agriculture; Efficiency; Mathematical programming; Nitrates; Nitrogen; Taxation; Bio-economic model; Common agricultural policy; Economic modeling; Geographical scale; Nitrate emission; Nitrate pollution; Nitrogen response; Second-best solutions; emission control; nitrate; tax system; Economic analysisHanley N., The economics of nitrate pollution, European Review of Agricultural Economics, 17, pp. 129-151, (1990); Baumol W.J., Oates W.E., The use of standards and prices for protection of the environment, The Swedish Journal of Economics, 73, 1, pp. 42-54, (1971); Abrams L.W., Barr J.L., Corrective taxes for pollution control. An application of the environmental pricing ond standards systems to agriculture, Journal of Environmental Economics and Management, 1, pp. 296-318, (1974); Tietenberg T.H., Controlling pollution by price and standard systems: a general equilibrium analysis, The Swedish Journal of Economics, 75, 2, pp. 193-203, (1973); Griffin R.C., Bromley D.W., Agricultural runoff as a nonpoint externality: a theoretical development, American Journal of Agricultural Economics, 64, 3, pp. 547-552, (1982); Shortle J.S., Dunn J.W., The relative efficiency of agricultural source water pollution control policies, American Journal of Agricultural Economics, 68, 3, pp. 668-677, (1986); Segerson K., UncertaEnglish 20 10.1007/s10666-012-9331-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871934666&doi=10.1007%2fs10666-012-9331-5&partnerID=40&md5=4cef8da31e3b0ba1361f55625d2ac707

Use of available information at a European level to construct crop nitrogen response curves for the regions of the EU2008 Nowadays European agriculture is evolving in a context where policy-making and environmental concerns play a key role. To better assess agro-environmental policies, the AROPAj agricultural supply model needs to take into account the technical characteristics of crop management for different farms. A method to build up specific relationships between yield and nitrogen fertilization that takes into account agronomic techniques is proposed in this paper. The nitrogen response curve is based on an exponential function that integrates economic properties consistently from an agronomic point of view. In AROPAj, individual production systems (farm types) do not have a given location within a specified region and in databases technical information is scarce. The method involves determining technical and physical characteristics, inputs that allow the STICS crop model to assess the yield response to nitrogen of each crop on every farm type. From this information, a nitrogen response curve can be drawn up for each cropAgronomic model; Economic model; European agro-environmental issues; Expert rules; Nitrogen response curveAnimalia; agri-environmental policy; agricultural management; agricultural modeling; agronomy; crop yield; economics; European Union; fertilizer application; nitrogen; yield responseAckello-Ogutu C., Paris Q., Williams W.A., Testing a Von Liebig crop response function against polynomial specifications, American Journal of Agricultural Economics, 67, 4, pp. 873-880, (1985); Andersen E., Elbersen B., Godeschalk F., Verhoog D., Farm management indicators and farm typologies as a basis for assessments in a changing policy environment, Journal of Environmental Management, 82, 3, pp. 353-362, (2007); Belanger G., Walsh J.R., Richards J.E., Milburn P.H., Ziadi N., Comparison of three statistical models describing potato yield response to nitrogen fertilizer, Agronomy Journal, 92, 5, pp. 902-908, (2000); Bouman B.A.M., van Keulen H., van Laar H.H., Rabbinge R., The 'School of de Wit' crop growth simulation models: a pedigree and historical overview, Agricultural Systems, 52, 2-3, pp. 171-198, (1996); Boussard J.M., Boussemart J.P., Flichman G., Jacquet F., Lefer H.B., The effects of the CAP reform on French crop-livestock farms: technical changes and regional specialization, Economie Rurale, 239English 51 10.1016/j.agsy.2007.12.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-41149095878&doi=10.1016%2fj.agsy.2007.12.002&partnerID=40&md5=47e2dd76845779ae6a438634f99e9d0a

The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a survEnglish 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7

Contribution of agricultural systems to the bioeconomy in Poland: Integration of willow in the context of a stylised CAP diversification2020 Synergies between the Common Agricultural Policy (CAP) and the deployment of bioeconomy that induces resource-efficient and sustainable biomass production patterns are in the core of discussion for the new CAP in Poland. Proactive greening mechanisms likely to enable a large-scale diffusion of willow plantation are investigated in this respect, including diversification schemes combined with incentives making willow plantation more attractive to farmers. A comprehensive approach to modelling farm diversification options is therefore provided by means of an integrated bioeconomic framework which relies on linking the agricultural supply model AROPAj with the crop model STICS. The economic and environmental impacts related to the gross margin, land use change, nitrogen (N) fertiliser use, and greenhouse gas emissions, i.e. methane (CH4) and nitrous oxide (N2O), are assessed at the regional scale according to the type of farming and the economic size. Under current crop diversification conditions only 9% of farmBioeconomy; Common agricultural policy; Crop diversification; Impact assessment; Linear programming model; Willow SRCPoland [Central Europe]; Salix; agricultural diversification; agricultural modeling; Common Agricultural Policy; deciduous tree; environmental impact; farming system; incentive; integrated approachAdams P., Lindegaard K., A critical appraisal of the effectiveness of UK perennial energy crops policy since 1990, Renew. Sustain. Energy Rev., 55, pp. 188-202, (2016); Aghajanzadeh-Darzi P., Jayet P.-A., Petsakos A., Improvement of a Bio-Economic Mathematical Programming Model in the Case of On-Farm Source Inputs and Outputs, J. Quant. Econ., 15, 3, pp. 489-508, (2017); Arfini F., Bio-economic models applied to agricultural systems, Eur. Rev. Agric. Econ., 39, 5, (2012); Bartoli A., Hamelin L., Rozakis S., Borzecka M., Brandao M., Coupling economic and GHG emission accounting models to evaluate the sustainability of biogas policies, Renew. Sustain. Energy Rev., 106, pp. 133-148, (2019); Bartolini F., Angelini L.G., Brunori G., Gava O., Impacts of the CAP 2014-2020 on the agroenergy sector in Tuscany, Italy, Energies, 8, 2, pp. 1058-1079, (2015); Bartolini F., Floridi D., Viaggi D., Assessment of present, trends, mechanism and impact of the CAP on structural change and innovation, (2010); Bartolini F., ViaggiEnglish 10 10.1016/j.landusepol.2020.104797https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086907524&doi=10.1016%2fj.landusepol.2020.104797&partnerID=40&md5=3b67dd15988c972644cd59226047838d

Modelling food system resilience: a scenario-based simulation modelling approach to explore future shocks and adaptations in the Australian food system2015 This paper outlines a process for exploring food system vulnerability and resilience using scenario modelling with the Australian Stocks and Flows Framework (ASFF). The capacity of ASFF to simulate how diverse shocks and stressors affect food system behaviour across multiple sectors—with diverse, interconnected and dynamic variables shaping system response—renders ASFF particularly suited for exploring complex issues of future food supply. We used ASFF to explore the significance of alternative agricultural policies for land use, crop production, livestock production, fisheries, food processing, transport, food waste and ultimately food supply. Policies in different scenarios varied with regard to the timetable for reducing greenhouse gas emissions, the degree of government participation or regulation in the food system and the scale of solutions (varying from centralized and global to decentralized and local). Results from the scenarios suggest that Australia does not have the ability to maintain a domestic Australia; agricultural modeling; agricultural policy; ecosystem resilience; food policy; food processing; food production; food supply; future prospect; policy analysis; vulnerabilityApeldoorn D.F.V., Kok K., Sonneveld M.P.W., Veldkamp T., Panarchy rules: rethinking resilience of agroecosystems. Evidence from Dutch Dairy Farming, Ecol. Soc, (2011); Government A., Green paper on developing Northern Australia. Department of Premier and Cabinet, Canberra, Australia, Online:, (2014); Bartos S., Resilience in the Australian food system. Australian Government, Department of Agriculture, Forests and Fisheries, Canberra, Australia, Online:, (2012); Baynes T.M., Turner G.M., West J., Historical calibration of a water account system, J. Water Resour. Plan. Manag., 137, pp. 41-50, (2010); Chai C.L., Liu X., Zhang W.J., Baber Z., Application of social network theory to prioritizing oil & gas industries protection in a networked critical infrastructure system, J. Loss Prev. Process Ind., 24, pp. 688-694, (2011); Chang S.E., McDaniels T., Fox J., Dhariwal R., Longstaff H., Toward disaster-resilient cities: characterizing resilience of infrastructure systems with expert judgments, Risk Anal., 34, pp. 41English 14 10.1007/s13412-015-0338-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-84977107035&doi=10.1007%2fs13412-015-0338-5&partnerID=40&md5=5777e3b51c7637e5b0eea0db354cdab9

Environmental sustainability in an agricultural development project: a system dynamics approach.2002 Regional agricultural projects based on water resource development have many potential impacts on social and natural environments. In this research, potential long-term environmental problems of the Southeastern Anatolian Project (GAP) related to water resources, land use, land degradation, agricultural pollution and demography are analysed from a systems perspective. The analysis focuses on the totality of environmental, social and economic issues. For this purpose, a system dynamics simulation model (GAPSIM) has been developed as an experimental platform for policy analysis. GAPSIM was validated, first 'structurally', using the tests suggested by the literature and then the model 'behaviour' was tested and calibrated with respect to available data. The reference behaviour of GAPSIM reveals that, as the irrigated lands are developed, GAP faces significant water scarcity because of the increased intensity of cotton, the crop with the highest demands for water. Simulation results also indicate that two key envAgriculture; Cities; Conservation of Natural Resources; Demography; Environment; Environmental Monitoring; Environmental Pollution; Fertilizers; Humans; Models, Theoretical; Pesticides; fertilizer; pesticide; agriculture; article; city; demography; environment; environmental monitoring; environmental protection; human; pollution; theoretical modelEnglish 188 10.1006/jema.2001.0488https://www.scopus.com/inward/record.uri?eid=2-s2.0-0036516881&doi=10.1006%2fjema.2001.0488&partnerID=40&md5=90cd0653d7e8cb8b86f1422aedbf9f37

Water–food nexus assessment in agriculture: A systematic review2021 The Water–Food Nexus (WF) has been proposed to reach equitable, balanced, and sustainable access to water and food resources in the face of the growing population demand. Therefore, developing models to assess them has become more relevant. This work systematically reviews the literature on the tools used to evaluate water and food resources between 2002 and 2020. Furthermore, it reports a critical analysis of the software used to assess the WF Nexus quantitatively. The models analyzed were Life Cycle Assessment (LCA), Common Agricultural Policy Regional Impact (CAPRI), Global Food and Water System (GFWS), Soil and Water Assessment Tool (SWAT), Water Evaluation And Planning system (WEAP), and Soil Water Atmosphere Plant (SWAP). We deduced that the following are necessary in evaluating the WF Nexus: (1) the capacity to generate future scenarios, (2) a global application, and (3) the application in case studies. The present paper is the first review to provide an overview of the software applied to evaluate WF CAPRI; Crops; GFWS; LCA; SWAT; WEAP; WF NexusAgriculture; Food Supply; Water; Water Resources; Water Supply; ground water; surface water; water; Common Agricultural Policy; demand analysis; food policy; food security; life cycle analysis; literature review; policy analysis; sustainability; agricultural procedures; computer model; computer simulation; crop production; environmental economics; environmental impact assessment; environmental management; environmental planning; environmental policy; environmental sustainability; food security; human; life cycle assessment; resource management; Review; soil analysis; systematic review; water analysis; water supply; agriculture; catering service; water supplyMaja M.M., Ayano S.F., The Impact of Population Growth on Natural Resources and Farmers’ Capacity to Adapt to Climate Change in Low-Income Countries, Earth Syst. Environ, (2021); Rasul G., Managing the food, water, and energy nexus for achieving the Sustainable Development Goals in South Asia, Environ. Dev, 18, pp. 14-25, (2016); Sapkota A.R., Water reuse, food production and public health: Adopting transdisciplinary, systems-based approaches to achieve water and food security in a changing climate, Environ. Res, 171, pp. 576-580, (2019); Ferroukhi R., Nagpal D., Lopez P.A, Hodges T., Mohtar R., Daher B., Mohtar S., Keulertz M., Renewable Energy in the Water, Energy & Food Nexus, International Renewable Energy Agency, pp. 24-35, (2015); Mannan M., Al-Ansari T., Mackey H.R., Al-Ghamdi S.G., Quantifying the energy, water and food nexus: A review of the latest developments based on life-cycle assessment, J. Clean. Prod, 193, pp. 300-314, (2018); Zapata-Sierra A.J., Manzano-Agugliaro F., Controlled deficit irrigaEnglish 6 10.3390/ijerph18094983https://www.scopus.com/inward/record.uri?eid=2-s2.0-85105373897&doi=10.3390%2fijerph18094983&partnerID=40&md5=746f5cb54dc9c9cc93bd852da6f1edb5

Development, application, and institutionalization of a system simulation model for korean agricultural policy analysis1979 The Korean agricultural sector model (KASM) was developed in Korea by a multidisciplinary team of Korean and American researchers. The eclectic approach used by the joint Korean-American team in developing the KASM set of models is explained. A brief description of the models, examples of their application, and progress toward their institutionalization into the Korean agricultural decision structure are given. The description of this work should be useful to other such teams engaged in similar activities. KASM is a system of five simulation models which can be used, independently or in combination with one another, for agricultural planning and policy analysis by the Ministry of Agriculture and Fisheries. KASM's overall problem definition and structure are closely related to broad national values held by Korean policymakers with respect to agricultural development. Likewise, the five component models of the KASM system reflect key elements of any agricultural sector analysis: population; crop technology chanAGRICULTURAL ENGINEERING; DECISION THEORY AND ANALYSISManetsch T.J., A Generalized Simulation Approach to Agricultural Sector Analysis With Special Reference to Nigeria, A Generalized Simulation Approach to Agricultural Sector Analysis With Special Reference to Nigeria, (1971); Simulation of Nigerian development—The northern region model, IEEE Trans. Syst., Man, Cybern., SMC-1, 1, (1971); Abkin M.H., Manetsch T.J., A development planning-oriented simulation model of the agricultural economy of southern Nigeria, IEEE Trans. Syst, Man, Cybern., SMC-2, 4, (1972); Abkin M.H., System simulation of agricultural development: Some Nigerian policy comparisons, Amer. J. Agricultural Economics, 55, 3, (1973); Federal Ministry of Agriculture and Natural Resources, Joint Planning Committee, Lagos, Agricultural Development in Nigeria 1973 1985, Federal Ministry of Agriculture and Natural Resources, Joint Planning Committee, Lagos, Agricultural Development in Nigeria 1973 1985, (1974); Abkin M.H., Manetsch T.J., Simulation approach to development planning with Nigerian and KorEnglish 4 10.1109/TSMC.1979.4310279https://www.scopus.com/inward/record.uri?eid=2-s2.0-0018518718&doi=10.1109%2fTSMC.1979.4310279&partnerID=40&md5=c545134a576b31f7425bb375c966ea48

Agricultural sector analysis and simulation in Korea.1980 Summarizes the objectives, activities and accomplishments of the Agricultural Sector Analysis and Simulation Program of Michigan State University, Department of Agricultural Economics, with particular attention to its activities in South Korea. A central focus of the Program is development and application of the general system simulation approach to agricultural sector planning and policy analysis.-from WAERSA Michigan State University South Korea agricultural sector planning policy analysisEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0019188548&partnerID=40&md5=bcc4697537847f0498b4700ffdb81759

Environmentalism and localism in agricultural and land-use policies can maintain food production while supporting biodiversity. Findings from simulations of contrasting scenarios in the EU2019 Increasing food production without further harming biodiversity is a key challenge of contemporary societies. In this paper, we assess trade-offs between agricultural output and two key agri-environmental indicators in four contrasting scenarios for Europe in 2040. The scenarios represent different storylines encompassing assumptions on macro-economic drivers (e.g. population and GDP growth rate), demand for food and livestock products as well as policy choices on trade liberalisation/protectionism, biodiversity conservation, regulations on land-use planning and subsidies to farmers through the European Union (EU) Common Agricultural Policy (CAP). Through a complex modelling chain, we projected for the year 2040: i) the total energy content of agricultural output; ii) the total nitrogen surplus, a proxy of the overall impact of agriculture on the environment; and iii) an index measuring the capacity of agricultural systems to support biodiversity. We present both aggregate results (EU level) and spatially expBiodiversity conservation; Common agricultural policy; Food production; Land sharing; Land use policies; ScenariosEurope; agri-environmental policy; agricultural policy; biodiversity; Common Agricultural Policy; environmentalism; European Union; food production; land use planning; policy analysisBanse M., Van Meijl H., Tabeau A., Woltjer G., Hellmann F., Verburg P.H., Impact of EU biofuel policies on world agricultural production and land use, Biomass Bioenergy, 35, 6, pp. 2385-2390, (2011); Baranzelli C., Jacobs C., Batista E., Silva F., Perpina Castillo C., Lopes Barbosa A., Arevalo Torres J., Lavalle C., The Reference Scenario in the LUISA Platform—updated Configuration 2014, (2014); Bartolini F., Brunori G., Understanding linkages between common agricultural policy and High Nature Value (HNV) farmland provision: an empirical analysis in Tuscany Region, Agric. Food Econ., 2, 1, (2014); Batista E., Silva F., Koomen E., Diogo V., Lavalle C., Estimating demand for industrial and commercial land use given economic forecasts, PLoS One, 9, 3, (2014); Britz W., Witzke P., CAPRI Model Documentation 2012, (2012); Cherlet M., Hutchinson C., Reynolds J., Hill J., Sommer S., von Maltitz G., World Atlas of Desertification, (2018); Desjeux Y., Dupraz P., Kuhlman T., Paracchini M.L., Michels R., Maigne E., ReinhEnglish 18 10.1016/j.landusepol.2019.05.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067293742&doi=10.1016%2fj.landusepol.2019.05.005&partnerID=40&md5=0f7c0edce0b1d591d8a292c018686673

Livestock in a changing climate: Production system transitions as an adaptation strategy for agriculture2015 Livestock farming is the world's largest land use sector and utilizes around 60% of the global biomass harvest. Over the coming decades, climate change will affect the natural resource base of livestock production, especially the productivity of rangeland and feed crops. Based on a comprehensive impact modeling chain, we assess implications of different climate projections for agricultural production costs and land use change and explore the effectiveness of livestock system transitions as an adaptation strategy. Simulated climate impacts on crop yields and rangeland productivity generate adaptation costs amounting to 3% of total agricultural production costs in 2045 (i.e. 145 billion US$). Shifts in livestock production towards mixed crop-livestock systems represent a resource- and cost-efficient adaptation option, reducing agricultural adaptation costs to 0.3% of total production costs and simultaneously abating deforestation by about 76 million ha globally. The relatively positive climate impacts on grass adaptation costs; climate impacts; land use modeling; livestock; production systemsNorth America; South Asia; Carbon dioxide; Climate change; Climate models; Cost reduction; Costs; Crops; Deforestation; Economics; Emission control; Forestry; Land use; Natural resources; Productivity; Adaptation strategies; Agricultural productions; Agricultural resources; Climate impacts; Land use models; livestock; Production system; Total production cost; agricultural production; climate change; climate effect; crop yield; deforestation; emission; land use change; livestock farming; natural resource; production system; rangeland; resource management; AgricultureAlkemade R., Reid R.S., Van Den Berg M., Leeuw J., De, Jeuken M., Assessing the impacts of livestock production on biodiversity in rangeland ecosystems, Proc. Natl Acad. Sci. USA, 110, pp. 20900-20905, (2013); Asseng S., Et al., Uncertainty in simulating wheat yields under climate change, Nat. Clim. Change, 3, pp. 827-832, (2013); Bassu S., Et al., How do various maize crop models vary in their responses to climate change factors?, Glob. Change Biol., 20, pp. 2301-2320, (2014); Bodirsky B.L., Et al., Reactive nitrogen requirements to feed the world in 2050 and potential to mitigate nitrogen pollution, Nat. Commun., 5, (2014); Bodirsky B.L., Popp A., Weindl I., Dietrich J.P., Rolinski S., Scheiffele L., Schmitz C., Lotze-Campen H., N2O emissions from the global agricultural nitrogen cycle - Current state and future scenarios, Biogeosciences, 9, pp. 4169-4197, (2012); Bondeau A., Et al., Modelling the role of agriculture for the 20th century global terrestrial carbon balance, Glob. Change Biol., 13, pp. 679-706English 86 10.1088/1748-9326/10/9/094021https://www.scopus.com/inward/record.uri?eid=2-s2.0-84944691392&doi=10.1088%2f1748-9326%2f10%2f9%2f094021&partnerID=40&md5=5748354d11445638756669ac06952d48

Integration of socio-economic and bio-physical models to support sustainable development2009 The world we live in is complex and ever-changing. With a wide range of driving forces continuously acting within and upon it, causing actions and reactions, it is crucial to adopt a holistic view when trying to understand its behaviour. When modelling parts of our surroundings it is therefore not enough to focus merely on the individual processes affecting a region, but it is necessary to look at the system as a complex integral whole. The MedAction Policy Support System (PSS) aims to do just that by incorporating socio-economic as well as physical processes and paying much detail to the strong interlinkages between them. The MedAction PSS aims to support policy-makers in arid and semi-arid regions in understanding the impacts of autonomous developments within a region (e.g. farmer behaviour, interaction and allocation of different land use functions within the region) as well as the impacts of external influences on the region, such as economic and demographic growth or climate change. It enables its users Desertification; Feedback loops; Model integration; Policy Support System (PSS); Sustainability impact assessment (SIA)Agricultural robots; Climate change; Complex networks; Crops; Decision making; Dynamics; Economics; Hydrology; Integration; Land use; Population statistics; Regional planning; Social aspects; Soil moisture; Sustainable development; Vegetation; Agricultural sector; Arid and semi-arid regions; External influences; Land management practices; Policy support systems (PSS); Regional development; Sustainability impact assessment; Variable time-step; Economic and social effectsCommunication from the Commission on Impact Assessment, COM, (2002); Grenon M., Batisse M., The Futures of the Mediterranean Basin, (1989); Kok K., van Delden H., Combining two approaches of integrated scenario development to combat desertification in the Guadalentin watershed, Spain, Environment and Planning B: Planning and Design, 36, pp. 49-66, (2009); Llamas M.R., Trans-boundary water resources in the iberian peninsula, Conflict and the Environment, (1997); Oxley T., McIntosh B., Winder N., Mulligan M., Engelen G., Integrated modelling and decision-support tools: A Mediterranean example, Environmental Modelling & Software, (2004); Margaris F., Koutsidou E.J., Giourga C.E., Agricultural transformations, Atlas of Mediterranean Environments in Europe: The Desertification Context, pp. 72-74, (1998); Mulligan M., Medaction: Development, testing and application of the climate, hydrology and vegetation components of a desertification policy support system, Final Report for Work Undertaken as Part of MedAction: PEnglish 2 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086254733&partnerID=40&md5=27ff557bc10cf8d77114a2925e087169

Development of an integrated generic model for multi-scale assessment of the impacts of agro-ecosystems on major ecosystem services in West Africa2017 This paper presents an integrated model assessing the impacts of climate change, agro-ecosystem and demographic transition patterns on major ecosystem services in West-Africa along a partial overview of economic aspects (poverty reduction, food self-sufficiency and income generation). The model is based on an agent-based model associated with a soil model and multi-scale spatial model. The resulting Model for West-Africa Agro-Ecosystem Integrated Assessment (MOWASIA) is ecologically generic, meaning it is designed for all sudano-sahelian environments but may then be used as an experimentation facility for testing different scenarios combining ecological and socioeconomic dimensions. A case study in Burkina Faso is examined to assess the environmental and economic performances of semi-continuous and continuous farming systems. Results show that the semi-continuous system using organic fertilizer and fallowing practices contribute better to environment preservation and food security than the more economically pClimate change; Coupled component model; Integrated assessment modeling; Land use policyAfrica, Western; Agriculture; Climate Change; Ecosystem; Models, Theoretical; Soil; Burkina Faso; Sahel [Sub-Saharan Africa]; Sudan; Autonomous agents; Climate models; Computational methods; Ecosystems; Farms; Fertilizers; Food supply; Land use; organic fertilizer; Agro-ecosystems; Component modeling; Coupled component model; Ecosystem services; Integrated assessment; Integrated assessment models; Land use policy; Multi-scales; Semi-continuous; West Africa; agricultural ecosystem; climate change; demographic transition; ecosystem service; environmental assessment; environmental economics; fertilizer application; food security; heterogeneity; land use planning; socioeconomic conditions; agroecosystem; Article; Burkina Faso; case study; climate change; cropping system; decision making; demography; economic aspect; environmental policy; farming system; food security; human; land use; livestock; poverty; socioeconomics; soil; sustainable development; West African; Africa; agriculture; climate change; ecosystem; tAbdoulaye T., Lowenberg-DeBoer J., Intensification of Sahelian farming systems: evidence from Niger, Agric.Agric. Syst., 64, pp. 67-81, (2000); Authro, Regional Agricultural Policy for West Africa: ECOWAP, (2005); Bationo A., Kihara J., Vanlauve B., Waswa B., Kimetu J., Soil organic carbon dynamics, functions and management in West African agro-ecosystems, Agric.Agric. Syst., 94, pp. 13-25, (2007); Belem M., Manlay R.J., Muller J.P., Chotte J.-L., CaTMAS: a multi-agents model for the simulation of carbon resources dynamics of West African villages, Ecol. Mod., 222, pp. 3651-3661, (2011); Ben Mohamed A., van Duivenbooden N., Abdoussallam S., Impact of climate change on agricultural production in the sahel – Part 1. Methodological approach and case study for millet in Niger, Clim. Change, 54, pp. 327-348, (2002); Bergez J.-E., Charbrier P., Gary C., Jeuffroy M.H., Makowski D., Quesnel G., Ramat E., Raynal H., Rousse N., Wallach D., Debaeke P., Durand P., Duru M., Dury J., Faverdin P., Gascuel-Odoux C., Garcia FEnglish 15 10.1016/j.jenvman.2017.07.018https://www.scopus.com/inward/record.uri?eid=2-s2.0-85024402251&doi=10.1016%2fj.jenvman.2017.07.018&partnerID=40&md5=0c8fa9749df0fcb2492923cc4b8fab51

Can smallholder farmers adapt to climate variability, and how effective are policy interventions? Agent-based simulation results for Ethiopia2017 Climate variability with unexpected droughts and floods causes serious production losses and worsens food security, especially in Sub-Saharan Africa. This study applies stochastic bioeconomic modeling to analyze smallholder adaptation to climate and price variability in Ethiopia. It uses the agent-based simulation package Mathematical Programming-based Multi-Agent Systems (MPMAS) to capture nonseparable production and consumption decisions at household level, considering livestock and eucalyptus sales for consumption smoothing, as well as farmer responses to policy interventions. We find the promotion of new maize and wheat varieties to be an effective adaptation option, on average, especially when accompanied by policy interventions such as credit and fertilizer subsidy. We also find that the effectiveness of available adaptation options is quite different across the heterogeneous smallholder population in Ethiopia. This implies that policy assessments based on average farm households may mislead policy makeC61; C63; D12; Farm-level modeling; Mixed rainfed agriculture; Multiagent systems; OpenMPI; Q12; Q54; UncertaintyEthiopia; Eucalyptus; Triticum aestivum; Zea mays; adaptive management; climate change; farm; maize; modeling; numerical method; policy implementation; price dynamics; simulation; smallholder; stochasticity; uncertainty analysis; wheatProtocols for AgMIP Regional Integrated Assessment, Version 6, (2015); Alem Y., The impact of food price inflation on consumer welfare in urban Ethiopia: A quadratic almost ideal demand system approach, (2011); Alem Y., Bezabih M., Kassie M., Zikhali P., Does fertilizer use respond to rainfall variability? Panel data evidence from Ethiopia, Agric. Econ., 41, pp. 165-175, (2010); Antle J.M., Stoorvogel J.J., Valdivia R.O., New parsimonious simulation methods and tools to assess future food and environmental security of farm populations, Phil. Trans. R. Soc. B, 369, (2014); Arndt C., Robinson S., Willenbockel D., Ethiopia's growth prospects in a changing climate: A stochastic general equilibrium approach, Glob. Environ. Change, 21, pp. 701-710, (2011); Arribas A., Glover M., Maidens A., Peterson K., Gordon M., MacLachlan C., Graham R., Fereday D., Camp J., Scaife A.A., Xavier P., McLean P., Colman A., Cusack S., The GloSea4 ensemble prediction system for seasonal forecasting, Mon. Weather Rev., 139, pp. 1891-19English 37 10.1111/agec.12367https://www.scopus.com/inward/record.uri?eid=2-s2.0-85025175976&doi=10.1111%2fagec.12367&partnerID=40&md5=367fac39de85f9ddbc339b4c4a7ce9f8

Assessment of policies for low-carbon agriculture by means of multi-agent simulation2014 Agriculture and agriculture-inflicted land use change is a major source of greenhouse gas (GHG) emissions. Reducing excessive deforestation and intensification of agricultural land use and consequently reducing associated GHG emissions is an important pathway of transition to a global low-carbon economy. Adoption of low-carbon agricultural systems and practices requires setting appropriate economic incentives for land users through smart policy instruments. For effective implementation of such instruments integrated ex-ante policy assessments are crucial. In this article we discuss and illustrate the benefits and potentials of applying multi-agent system models for the assessment of low-carbon policies and technologies. As an empirical example we discuss the use of the software package MPMAS that we are currently deploying for the assessment of impacts of low-carbon technologies and policies in the Southern part of Brazilian Amazon. Our agent-based application implements one-to-one correspondence between realAgent-based modeling; Brazilian Amazon; Land-use and land-cover change; Life-cycle assessment; Low-carbon agricultural policiesAgriculture; Carbon; Computational methods; Computer simulation; Deforestation; Economics; Gas emissions; Geographic information systems; Greenhouse gases; Life cycle; Multi agent systems; Renewable energy resources; Agent-based model; Agricultural policies; Brazilian Amazon; Land use and land cover change; Life-cycle assessments; Land use(2014); (2014); Berger T., Schreinemachers P., Woelcke J., Multi-agent simulation for the targeting of development policies in less-favored areas, Agric. Syst., 88, pp. 28-43, (2006); O Banco Nacional do Desenvolvimento, (2014); Borner J., Wunder S., The scope for reducing emissions from forestry and agriculture in the Brazilian amazon, Forests, 3, pp. 546-572, (2012); Cerri C.C., Melillo J.M., Feigl B.J., Piccolo M.C., Neill C., Steudler P.A., Carvalho M.D.C.S., Godinho V.P., Cerri C.E.P., Bernoux M., Recent history of the agriculture of the Brazilian amazon basin: Prospects for sustainable development and a first look at the biogeochemical consequences of pasture reformation, Outlook Agric., 34, pp. 215-223, (2005); Cerri C.E.P., Sparovek G., Bernoux M., Easterling W.E., Melillo J.M., Cerri C.C., Tropical agriculture and global warming: Impacts and mitigation options, Sci. Agric., 64, pp. 83-99, (2007); Li C., Frolking S., A model of nitrous oxide evolution from soil driven by rainfall events: 1. Model struEnglish 3 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84911866474&partnerID=40&md5=936665082647382ef25e3b8f71f5b539

The impact of increased alcohol production on the agricultural sector: a simulation study ( energy policy).1981 Seeks to estimate the upward slope of the supply curve of ethanol by estimating the response of agricultural prices to various levels of corn alcohol production. An alcohol fuel program is, on the other hand, an agricultural policy as well as an energy policy. So secondly predicts the impact of increased alcohol fuel production on important dimensions of U.S. agriculture. Describes in detail the linkages between agriculture and alcohol production from corn. Then sets out relevant features of the model used for the simulation - the U.S. Department of Agriculture's (USDA) NIRAP - and describes the results of the simulation experiments. U.S. agriculture appears well able to adapt to the impact of increased alcohol production. Consequently, the upward slope of the alcohol supply curve will be modest. Finally describes this supply curve and some other wider implications of the simulations.  -AuthorZea mays; biomass energy; fuel production; USA agricultureEnglish 13 10.2307/1240544https://www.scopus.com/inward/record.uri?eid=2-s2.0-0019713128&doi=10.2307%2f1240544&partnerID=40&md5=a041fe1bd5dc87fb9775234220dc43b0

Integrative modelling approaches for analysis of impact of multifunctional agriculture: A review for France, Germany and The Netherlands2007 This paper reviews integrative modelling approaches which were developed to analyze the impact of multifunctional agriculture, or which may be used as such. The approaches are integrative in combining multiple goals of agriculture, and confronting these with current or potential performance of agricultural land-use systems at different spatial scales. The paper focuses on France, Germany and The Netherlands, countries with a track record in quantitative systems modelling, to identify convergence of concepts and technologies applicable to assessment of multifunctional agriculture and to establish shortcomings through analysis and comparison of 15 integrative modelling cases. An analytical framework for comparison is applied, based on a conceptual model of goal-oriented evaluation of agriculture. Results demonstrate unexpectedly large differences between countries in the number of integrative models; the nature of agro-ecological or bio-economic relations used, and target audience. Common elements were a focus Agro-ecology; Goal-oriented approaches; Heuristics; Integrative models; Multifunctional agriculture; Optimization; SimulationBenelux; Central Europe; Eurasia; Europe; France; Germany; Netherlands; Western Europe; agricultural development; agricultural economics; agricultural modeling; agricultural policy; agroecology; analytical framework; assessment method; integrated approach; land use planningBarreteau O., The joint use of role-playing games and models regarding negotiation processes: characterization of associations, J. Art. Soc. Soc. Sim., 6, 2, (2003); Barreteau O., Garin P., Dumontier A., Abrami G., Cernesson F., Agent-based facilitation of water allocation: case study in the Drome river valley, Group Decis. Negot., 12, pp. 441-461, (2003); Becu N., Perez P., Walker A., Barreteau O., Le Page C., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2004); Berendsen P.B.M., Giesen G.W.J., An environmental-economic model at farm level to analyse institutional and technical change in dairy farming, Agric. Syst., 49, pp. 153-175, (1995); Berendsen P.B.M., Tiessink M., Potential effects of accumulating environmental policies on dairy farms, J. Dairy Sci., 86, pp. 1019-1028, (2003); Bommel P., Lardon S., Un simulateur pour explorer les interactions entre dynamiques de végétation et de pâturage. Impact English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830

Adaptation to Agenda 2000 (CAP reform) and optimisation of the farming system of French suckler cattle farms in the Charolais area: A model-based study2005 French suckler farmers need advice on the implications of the Agenda 2000 CAP reform for their farms and, in particular, on the incentives it offers for a more extensive mode of production. To support the dialogue between advisers and farmers, and thus help farmers with their decision-making, we constructed a linear programming (LP) model that optimises the farming system of the northern Massif Central Charolais suckler cattle farms, which may be either mixed (crop-livestock) or specialised (livestock). This model, called Opt'INRA, incorporated all of the production activities presently encountered in this zone, together with the constraints of the CAP premium attributions. We used it to study how, on the basis of their 1999 data, two farms, representing two situations frequently encountered in the Charolais area (a mixed crop-livestock farm and a specialised livestock farm), could best adapt to Agenda 2000. According to the model, for both of the farms studied, the economic impact of Agenda 2000 is relativelCommon agricultural policy; Farming system; Linear programming; Suckler cattleBourgogne; Charolais; Eastern Hemisphere; Eurasia; Europe; France; Saone-et-Loire; Western Europe; World; Bos taurus; agricultural management; Common Agricultural Policy; farming system; linear programing; livestock farming; modelingAngirasa A.K., Shumway C.R., Cartwright T.C., Simulating differences in net returns from beef production under alternative forage systems and management practices, Agricultural Systems, 17, pp. 99-116, (1985); Agabriel J., Champciaux P., Espinasse C., INRAtion-PrévAlim 2.7: Logiciel de Rationnement des Ruminants, (1999); Bachinger J., Zander P., Crop rotation planning tool for organic farms, Proceedings of the 3rd European Conference of the European Federation for Information Technology in Agriculture, Food and Environment, 1, pp. 89-94, (2001); Bouman B.A.M., Nieuwenhuyse A., Exploring options for sustainable beef cattle ranching in the humid tropics: A case study for the Atlantic Zone of Costa Rica, Agricultural Systems, 59, pp. 145-161, (1999); Brossier J., De La Vaissiere P., Lienard G., Petit M., Système de Production en Régions de Grande Culture, (1974); Carles R., Decouvalaere F.X., Millet G., Revel A., Sourie J.C., Nouveaux outils pour analyser la prochaine réforme de la PAC sur les exploitations agriEnglish 83 10.1016/j.agsy.2004.03.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-11144335496&doi=10.1016%2fj.agsy.2004.03.006&partnerID=40&md5=a0b69e570d7327b846668957420e4873

Modelling Multifunctionality, Territorial Development, and Policy Scenarios in Rural Europe: An Alternative Perspective on CAP Reform Debates; [Modéliser la multifonctionnalité, le développement territorial et les scénarios de politiques dans l'Europe rurale: une autre perspective sur les débats concernant la réforme de la PAC]2011 This article reports an analysis of CAP alternatives using a system dynamics model developed for 11 diverse European rural regions within a recent EU Framework 6 Research Project, TOP-MARD (Towards a Policy Model of Multifunctional Agriculture and Rural Development). System dynamics, commonly used in ecological and climate change analysis, embodies a range of 'feedback loops' and allows the incorporation of a variety of novel indicators. The model includes regional economic sectors, households, a demographic module, and a quality of life module. It explicitly incorporates some of the 'new' policy concerns, especially those concerning the rural environment, populations and their quality of life, and territorial rural development. The outputs of the model are economic, social and environmental outcomes estimated for a baseline scenario (current policies) and for reform scenarios, all extended out to 2025. The analysis shows the varying economic, agricultural, social and environmental outcomes from a range of poEurope; Common Agricultural Policy; European Union; policy reform; quality of life; rural development; rural planning; sustainable developmentBalamou E., Roberts D., Psaltopoulos D., Agricultural Policy Changes and Regional Economies: A Standard CGE Analysis for Greece, (2008); Brox O., The Political Economy of Rural Development: Development Without Centralisation, (2006); Bryden J.M., Hart J.K., A New Approach to Rural Development in Europe: Germany, Greece, Scotland and Sweden, (2004); Towards a Policy Model of Multifunctional Agriculture and Rural Development, (2008); Bryden J.M., Refsgaard K., TOP-MARD Problematique, Structure and Progress - the Case of Norway, Rural Landscapes and Agricultural Policies in Europe, (2009); Johnson T.G., Bryden J.M., Refsgaard K., Modelling Rural Social, Economic and Environmental Interactions of EU Agricultural Policy, Model-Based Approaches to Learning: Using Systems Models and Simulations to Improve Understanding and Problem Solving in Complex Domains, (2008); Knickel K., Peter S., Amenity-led Development of Rural Areas: The Example of the Regional Action Pilot Programme in Germany, Amenities and Rural DevelopEnglish 6 10.1111/j.1746-692X.2009.00145.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-79955054208&doi=10.1111%2fj.1746-692X.2009.00145.x&partnerID=40&md5=ce472c72064aaea09f7ff734f5d16f3c

Impacts of fertilizer subsidy reform options in Iran: an assessment using a Regional Crop Programming model2022 The aim of this paper is to assess the potential impacts of different fertilizer subsidy reform options on the performance of the Iranian crops production sector. This is achieved using a Regional Crop Programming (RCP) model, based on Positive Mathematical Programming, which includes in total 14 crop activities and encompasses 31 administrative regions. The RCP model is a collection of micro-economic models, working with exogenous prices, each representing the optimal crop allocation at the regional level. The model is calibrated against observed data on crop acreage, yield responses to nitrogen application, and exogenous supply elasticities. Simulation results show that a total removal of nitrogen fertilizer subsidies would affect the competitiveness of crops with the highest nitrogen application rates and lead to a slight reduction of national agricultural income, at approximately 1%. This effect, which is more pronounced at the regional level, is driven by area reallocation rather than land productivity. agricultural policy; fertilizer subsidy; Iran; land use effect; Positive Mathematical Programing (PMP); Regional Crop ModelAnnual Report for 2016, (2016); Alijani F., Salarpour M., Sabohi M., Assessing the effects of removing agriculture subsidy policy using general equilibrium model, Agricultural Economics and Development, 26, 3, pp. 218-227, (2012); Ang B.W., The LMDI approach to decomposition analysis: a practical guide, Energy Policy Journal, 33, 7, pp. 867-871, (2005); Ansari V., Hassani Diyarjan F., Salami H., Effects of agricultural land dispersion and fragmentation on the cost of agricultural products, Iranian Journal of Agricultural Economics and Development Research, 51, 3, pp. 393-412, (2020); Bakhshi M.R., Peykani G.R, Hosseini S., Saleh I., Evaluating effects of removing fertilizer subsidy and direct payment polices on cropping pattern and inputs Use (Case study: Agronomy Subsector of Sabzevar Township), Agricultural economics, 4, 2, pp. 185-207, (2010); Barikani E., Shahbazi H., Assessing the effects of input supportive policies on total agriculture productivity in Iran, Agricultural Economics and Development 24(93)English 0 10.36253/bae-10981https://www.scopus.com/inward/record.uri?eid=2-s2.0-85134806248&doi=10.36253%2fbae-10981&partnerID=40&md5=2d9f060cd1dee7000560b17dca89b099

The Regional Multi-Agent Simulator (RegMAS): An open-source spatially explicit model to assess the impact of agricultural policies2010 Regional Multi-Agent Simulator (RegMAS) is an open-source spatially explicit multi-agent model framework specifically designed for long-term simulations of the effects of policies on agricultural systems. Using iterated conventional optimisation problems as agents' behavioural rules, it allows for a bidirectional integration between geophysical and social models where spatially distributed characteristics are taken into account in the programming problem of the optimising agents. With RegMAS it is possible to simulate the local specific response to a given policy (or scenario), where policies, together with macro- and regional characteristics, are read into the program in specially formatted spreadsheets and standard GIS files. The paper presents the model logic and structure and describes its functioning by applying it to a case-study, where RegMAS results are compared with conventional agent-based modelling to demonstrate the advantages of spatial explicitness. The simulation refers to the impact of the recAgent-based modelling; Common agricultural policy; Explicit spatial analysis; Mathematical programmingItaly; Agriculture; Land use; Macros; Mathematical programming; Agent-based modelling; Agricultural policies; Agricultural system; Common agricultural policy; Explicit spatial analysis; Health checks; Hilly areas; Italian regions; Long term simulation; Model logic; Multi-Agent; Multi-Agent Model; Open-source; Optimisations; Programming problem; Regional characteristics; Social models; Spatial analysis; Spatially explicit; Spatially explicit models; Common Agricultural Policy; environmental impact; farm size; geophysics; GIS; health impact; household income; land use; numerical model; optimization; performance assessment; regional planning; spatial analysis; spatial distribution; spreadsheet; Multi agent systemsAnton J., Sckokai P., The challenge of decoupling agricultural support, EuroChoices, 5, 3, pp. 13-19, (2006); Arfini F., I modelli di programmazione matematica per l'analisi della politica agricola comune, INEA seminar Valutare gli effetti della Politica Agricola Comune, Rome, 24, (2000); Baffes J., de Gorter H., Experience with decoupling agricultural support, Global Agricultural Trade and Developing Countries, pp. 75-89, (2005); Balmann A., Farm-based modelling of regional structural change: A cellular automata approach, European Review of Agricultural Economics, 24, 1-2, pp. 85-108, (1997); Boero R., The spatial dimension and social simulations: a review of three books, JASSS, Journal of Artificial Societies and Social Simulation, (2006); Bousquet F., Bakam I., Proton H., Page C.L., CORMAS: Common-pool resources and multi-agent systems, Lecture Notes in Computer Science. Springer, 1416, pp. 826-837, (1998); Brady M., Kellermann K., Sahrbacher C., Jelinek L., Impacts of decoupled agricultural support on lanEnglish 46 10.1016/j.compag.2010.02.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-77950519239&doi=10.1016%2fj.compag.2010.02.006&partnerID=40&md5=a725d09ccc91be9ba5711a26ad1666c3

On-farm compliance costs and N surplus reduction of mixed dairy farms under grassland-based feeding systems2017 Grassland-based feeding systems have the potential to reduce N input in agriculture through lower use of concentrates. Switzerland has recently introduced a new voluntary grassland-based milk and meat programme that restricts the concentrate and maize use in milk production systems. We analysed the on-farm compliance costs and the N surplus reduction potential for a sample of 2004 mixed dairy farms using farm-optimisation models implemented in the agent-based agricultural sector model SWISSland. Based on the simulation results, we used regression analysis to identify driving forces for the level of compliance costs and the reduction in N surplus of farms which allowed to investigate the effectiveness and the efficiency of the programme for the whole farm population. Our results imply that a payment for reducing the on-farm consumption of concentrate and maize feed does not substantially reduce N surpluses in Swiss agriculture. The heterogeneity of farms results in a distribution of compliance costs with a larCompliance costs; Farm optimisation model; Grassland-based milk production; N abatement costs; N surplus; Policy evaluationSwitzerland; Zea mays; agricultural modeling; compliance; cost analysis; dairy farming; foraging behavior; grassland; milk production; nitrogen; optimization; policy analysis; yield responseAgridea, Futterbilanz für die graslandbasierte Milch- und Fleischproduktion. Version: 1.3 dazugehörende Suisse-Bilanz Aufl. 1.12, Juli, 2014, (2015); Agridea, Deckungsbeiträge, Ausgabe 2015, (2015); Aneja V.P., Schlesinger W.H., Erisman J.W., Effects of agriculture upon the air quality and climate: research, policy, and regulations, Environ. Sci. Technol., 43, pp. 4234-4240, (2009); Agroscope, Fütterungsempfehlungen für Wiederkäuer (Grünes Buch), (2016); Boller B., Luscher A., Zanetti S., Schätzung der biologischen Stickstoff-Fixierung in Klee-Gras-Beständen, Schriftenreihe FAL, (2003); Bundesrat, Botschaft zur Weiterentwicklung der Agrarpolitik in den Jahren 2014–2017 (Agrarpolitik 2014–2017), (2012); Chabe-Ferret S., Subervie J., How much green for the buck? Estimating additional and windfall effects of French agro-environmental schemes by DID-matching, J. Environ. Econ. Manag., 65, pp. 12-27, (2013); Dalgaard T., Bienkowski J.F., Bleeker A., Dragosits U., Drouet J.L., Durand P., Frumau A., Hutchings N.J., English 22 10.1016/j.agsy.2017.03.003https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015643600&doi=10.1016%2fj.agsy.2017.03.003&partnerID=40&md5=70ffe81f6de6611822c3c09f8e1820a4

Can agricultural policy achieve environmental goals through an indicator-based direct payment system?2023 Indicator-based frameworks for assessing farms' environmental performance have become a resource for environmental knowledge regarding the impacts of agricultural practices. The present study explores whether a novel indicator-based direct payment system, which focuses on the farms' environmental impact, could better target Swiss agricultural policy and help achieve its environmental goals. The system covers the environmental topics of biodiversity, nutrients and climate, plant protection products, and soil. Despite high direct payments, simulations with an agent-based agricultural sector model show that such indicator-based payments have a limited impact. For example, the decrease in the animal population is only moderate. Though direct payments alone can hardly lead to the desired reduction in Switzerland's environmental pollution, they could help make important contributions to a more targeted distribution of environmentally oriented direct payments and steer agricultural production in a more environmentalAgri-environmental indicators; Agri-environmental policy; Agricultural direct paymentsAtzori R., Shapoval V., Murphy K. S., Measuring Generation Y Consumers' Perceptions of Green Practices at Starbucks: An IPA Analysis, Journal of Foodservice Business Research, 21, pp. 1-21, (2018); Averos X., Aparicio M. A., Ferrari P., Guy J. H., Hubbard C., Schmid O., Ilieski V., Spoolder H. A. M., The Effect of Steps to Promote Higher Levels of Farm Animal Welfare Across the EU. Societal Versus Animal Scientists' Perceptions of Animal Welfare, Animals, 3, pp. 786-807, (2013); Batary P., Dicks L. V., Klijn D., Sutherland W. J., The Role of Agri-Environment Schemes in Conservation and Environmental Management, Conservation Biology, 29, pp. 1006-1016, (2015); Braat L., ten Brink P., The Cost of Policy Inaction. The Case of Not Meeting the 2010 Biodiversity Target, (2008); Bretscher D., Ammann C., Wust C., Nyfeler A., Felder D., Reduktionspotenziale Von Treibhaus- gasemissionen Aus Der Schweizer Nutztierhaltung' [Reduction potentials of greenhouse gas emissions from Swiss livestock farming, Agrarforschung SchwEnglish 2 10.1093/qopen/qoac034https://www.scopus.com/inward/record.uri?eid=2-s2.0-85147088207&doi=10.1093%2fqopen%2fqoac034&partnerID=40&md5=c1cf0879abff823e7a36a8923378cbe2

Short- and Long-Run Policy Evaluation: Support for Grassland-Based Milk Production in Switzerland2019 Following the abolition of the milk quota in 2008, farmers in Switzerland strongly increased the use of concentrate feed in milk production. Against this background, the Swiss government introduced the voluntary grassland-based milk and meat (GMF) programme in 2014, which combines economic incentives with feeding restrictions to reduce the reliance on concentrate feed and increase the use of grass feed. We analyse the economic and ecological impacts of the GMF programme at the farm and at the sector level in the short- and long-run. We use a difference-in-differences approach (ex-post) and an agent-based simulation model SWISSland (ex-ante) to construct counterfactual states to evaluate the programme's impacts. We find that the GMF programme reduces the use of concentrate feed and increases the use of grass feed in Swiss milk production. Whereas the programme has a positive effect on economic indicators such as the farm income, we find no effect on ecological indicators such as the N surplus. Our analysis sugAgent-based sector model; agri-environmental programme; difference-in-differences; grassland-based milk production; policy evaluation; SwitzerlandSwitzerland; agri-environmental policy; agricultural economics; computer simulation; governance approach; grassland; incentive; milk production; numerical model; policy analysisAgridea Futterbilanz (Excel) Version 1.3, (2015); Fütterungsempfehlungen für Wiederkäuer, (2016); Alcott B., The sufficiency strategy: Would rich-world frugality lower environmental impact?, Ecological Economics, 64, pp. 770-786, (2008); Angrist J.D., Pischke J.-S., Mastering ‘Metrics: The Path From Cause to Effect, (2015); Archer S.C., Green M.J., Huxley J.N., Association between milk yield and serial locomotion score assessments in UK dairy cows, Journal of Dairy Science, 93, pp. 4045-4053, (2010); Bertrand M., Duflo E., Mullainathan S., How much should we trust differences-in-differences estimates?, The Quarterly Journal of Economics, 119, pp. 249-275, (2004); Blundell R., Costa Dias M., Evaluation methods for non-experimental data, Fiscal Studies, 21, pp. 427-468, (2000); Blundell R., Costa Dias M., Alternative approaches to evaluation in empirical microeconomics, The Journal of Human Resources, 44, pp. 565-640, (2009); Blundell R., Costa Dias M., Meghir C., Van Reenen J., Evaluating the employment impactEnglish 10 10.1111/1477-9552.12284https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052929144&doi=10.1111%2f1477-9552.12284&partnerID=40&md5=c41a3439ee23a9ee395bc66ead03c50e

What impact will the rearrangement of animal-related direct payments have?; [Welche auswirkung hat die umlagerung der tierbezogenen direktzahlungen?]2012 Politically there is a broad consensus that the clearer orientation of the direct payment system towards the objectives of agricultural policy is a sensible aspect of the current reform process. However, there is disagreement as to whether the formerly animal-related contributions, as proposed in the communication on the agricultural policy 2014-2017 (AP 14-17, Federal Council 2012), should be changed to area and transferred to so-called security of supply contributions. Model calculations with SILAS and SWISSland show that such a shift would not only protect natural resources but would therefore also increase the average agricultural income by four percent.Direct payments; Economic modeling; Swiss agricultural policyBarth L., Lanz S., Hofer C., Förderung der grünlandbasierten Tier-produktion mit der Agrarpolitik 2014-2017, Agrarforschung Schweiz, 2, 1, pp. 20-25, (2011); Botschaft Zur Weiterentwicklung Der Agrarpolitik in Den Jahren 2014-2017, Bern, (2012); Ferjani A., Agricultural Policy (AP-2011) Reform and the WTO: Potential Impacts on Swiss Agriculture, (2008); Mack G., Flury C., Auswirkungen Der Agrarpolitik 2011, (2006); Mohring A., Mack G., Zimmermann A., Gennaio M.P., Mann S., Ferjani A., Modellierung von Hofübernahme-und Hofaufgabeentscheidun-gen in agentenbasierten Modellen, Yearbook of Socioeconomics in Agriculture 2011, pp. 163-188, (2011); (2011); Walsh K., Brockmeier M., Matthews A., Implications of Domestic Support Disciplines for Further Agricultural Trade Liberalization, (2005); Zimmermann A., Mohring A., Mack G., Mann S., Ferjani A., Gennaio M.-P., Auswirkungen Der Agrarpolitik 2014-2017, (2012)English 5 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84872407220&partnerID=40&md5=a157118433b013b9cb52015d5ce92c83

Vegetable growing - Modelling heterogeneity and intensity; [Gemüseanbau - Modellierung der heterogenität und intensität]2012 The agent-based agricultural sector model, SWISSland, simulates the processes of structural change and income trends in Swiss agriculture. The objective is to provide a portrayal of the behavioural patterns of farms that is as close to reality as possible. This article describes a method of best possible deduction from cost and work requirement coefficients, which are not explicitly available in the form of accounting data, for production activities in the heterogeneous branch of farming that is vegetable growing. The amount of direct costs and work requirement is estimated using farm-specific gross yield per hectare. Forecasts for the agricultural sector with SWISSland show a positive trend for the future, provided the agricultural policy's considerations on reforming the direct payment system for the years 2014 to 2017 are implemented.Agent-based modelling; Agricultural sector model; Vegetable growingAgrarinformationssystem AGIS 2000-2009, (2009); Agrarbericht 2010, (2010); (2011); Mohring A., Zimmermann A., Mack G., Mann S., Ferjani A., Gennaio M.-P., Multidisziplinäre Agentendefinitionen für Optimierungsmodelle, Schriften Der Gesellschaft Für Wirtschafts- Und Sozialwissenschaften Des Landbaus E.V, 45, pp. 329-340, (2010); Mohring A., Mack G., Zimmermann A., Gennaio M.-P., Mann S., Ferjani A., Modellierung von Hofübernahme und -aufgabeentscheidungen in agentenbasierten Modellen, YSA, 2011, pp. 163-188, (2011); Parker D.C., Berger T., Manson A.M., Agent-Based Models of Land-Use and Land-Cover Change, Proceedings of An International Workshop, (2002); Produktionskosten Gemüse. Daten Zur Kalkulation Der Produktionskosten Und Deckungsbeiträge, (2008); (2010); Zimmermann A., Mohring A., Mack G., Mann S., Ferjani A., Gennaio M.P., Die Auswirkungen Eines Weiterentwickelten Direktzahlungssystems. Modellberechnungen Mit SILAS Und SWISS-land, (2011)English 4 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84873692410&partnerID=40&md5=3e3a862f8db02ba7bbdc377d19e0d485

Bioenergy prospects in Taiwan using set-aside land-An economic evaluation2013 Purpose-This study aims to explore Taiwan's potential for bioenergy production using feedstocks grown on set-aside land and discusses the consequent effects on Taiwan's energy security plus benefits and greenhouse gas (GHG) emission. Design/methodology/approach-The Modified Taiwan Agricultural Sector Model (Modified TASM), based on price endogenous mathematical programming, was used to simulate different agricultural policies related to bioenergy production. To do this simulation, the TASM model was extended to include additional bioenergy production possibilities and GHG accounting. Findings-Taiwan's bioenergy production portfolio depends on prices of ethanol, electricity and GHG. When GHG prices go up, ethanol production decreases and electricity production increases because of the relatively stronger GHG offset power of biopower. Originality/value-Taiwan is interested in producing bioenergy but only limited information is available. This study provides the information on potential bioethanol and bioelectriAgricultural sustainable development; Energy; Environmental management; Resource economics and environment protectionAdams D.M., Hamilton S.A., McCarl B.A., The benefits of air pollution control: The case of the Ozone and US agriculture, American Journal of Agricultural Economics, 68, pp. 886-894, (1986); Adams D.M., Callaway J.M., Chang C.C., McCarl B.A., The role of agriculture in climate change: A preliminary evaluation, Global Change: Agriculture, Forestry and Natural Resources, pp. 273-287, (1992); Adams D.M., Callaway J.M., Chang C.C., McCarl B.A., Sequestering carbon on agricultural land: Social cost and impacts on timber markets, Contemporary Policy Issues, 11, pp. 76-87, (1993); Adams D.M., Alig R.J., McCarl B.A., Callaway J.M., Winnett S.M., Minimum cost strategies for sequestering carbon in forests, Land Economics, 75, pp. 360-374, (1999); Arvizu D., Biofuels: Too soon to give up, Science, 320, pp. 1419-1420, (2008); Aylott M.J., Casella E., Farrall K., Taylor G., Estimating the supply of biomass from short-rotation coppice in England, Biofuels, 12, pp. 719-727, (2009); Bransby D., Switchgrass profile, Bioenergy English 12 10.1108/CAER-01-2012-0002https://www.scopus.com/inward/record.uri?eid=2-s2.0-84889677795&doi=10.1108%2fCAER-01-2012-0002&partnerID=40&md5=8dcfce73bdebb8baf1fa1706436e87c0

Non-linear programming models for sector and policy analysis. Experiences with the Turkish agricultural sector model1990 This paper examines the basic problems of the mathematical programming models used for agricultural sector and policy analysis. Experience with traditional programming models shows that a considerable improvement in performance is possible by adequately incorporating non-linear relationships. Particular emphasis will be given to the calibration and validation problems involved in this type of model. With the help of the Turkish agricultural sector model it will be demonstrated that an empirical specification of a non-linear programming model for the agricultural sector is possible even with poor statistical data and that an operational model version can be handled on a PC. © 1990.Non-linear programming models; Sector analysis; Turkish agricultureBarnum, Squire, A Model of an Agricultural Household, (1979); Bauer, Zur Analyse von Allokations und Verteilungsproblemen in Agrarbereich: Theorie, Methoden und empirische Forschung, (1986); Bauer, Agricultural sector models, Paper presented at the IIASA Workshop, (1988); Bauer, Historical review, experiences and perspectives in sector modelling, Agricultural Sector Modelling, Proceedings of the 16th Symposium of the EAAE, (1989); Bauer, Kasnakoglu, Turkish Agricultural Sector Model, Report presented to Ministry of Agriculture, (1988); Bauer, Schiefer, Planning of national agricultural investment policies with a dynamic spatial optimization model: case, model, experiences, Proceedings of the 5th IFAC/IFORS Conference on Control of National Economies, pp. 199-204, (1987); Becker, A theory of the allocation of time, The Economic Journal, 75, pp. 493-517, (1965); Colman, Review of supply response analysis, Review of Marketing and Agricultural Economics, 51, pp. 201-230, (1983); Day, On aggregating linear programEnglish 17 10.1016/0264-9993(90)90013-Thttps://www.scopus.com/inward/record.uri?eid=2-s2.0-38249020797&doi=10.1016%2f0264-9993%2890%2990013-T&partnerID=40&md5=649706de3b71f49e206cd16a345a6ef4

Symmetric positive equilibrium problem: A framework for rationalizing economic behavior with limited information2001 The PMP methodology is extended to deal with many economic units, self-selection arising from heterogeneous economic behavior, and multiple limiting inputs. The novel structure for the analysis of this type of problems acquires the name "symmetric positive equilibrium problem." This methodology is articulated in three phases that parallel those one of positive mathematical programming. The recovery of a cost function that calibrates the base-year decisions of each economic unit is realized within a maximum entropy framework. The methodology is illustrated by the analysis of a sample of Italian farms that operate under the complex policy mandates of the European Union.Maximum entropy; Self-selection; Symmetric positive equilibrium problemEurope; agricultural policy; agricultural production; European Union; information system; methodologyNotes sur une Méthode de Résolution des Équations Normales Provenant de l'Application de la Méthode des Moindres Carrés a un Systéme d'Équations Lineaires en Nombre Inférieur a Celui des Inconnues, Bull. Géodésique, 2, pp. 67-77, (1924); Brooke A., Kendrick D., Meeraus A., GAMS, General Algebraic Modeling System. A User's Guide, Release 2.25, (1996); Golan A., Judge G., Miller D., Maximum Entropy Econometrics, (1996); Heckman J.J., Sample bias as a specification error, Econometrica, 47, pp. 153-162, (1979); Howitt R.E., Positive mathematical programming, Amer. J. Agr. Econ., 77, pp. 329-342, (1995); Jaynes E.T., Information theory and statistical Mechanics, Physics Rev., 106, pp. 620-630, (1957); Lau L.J., Testing and imposing monotonicity convexity and quasi-convexity constraints, Production Economics: A Dual Approach to Theory and Applications, pp. 409-453, (1978); Paris Q., Howitt R.E., An analysis of Ill-posed production problems using maximum entropy, Amer. J. Agr. Econ., 80, pp. 124-138, (1998)English 17 10.1111/0002-9092.00229https://www.scopus.com/inward/record.uri?eid=2-s2.0-0035666053&doi=10.1111%2f0002-9092.00229&partnerID=40&md5=0d968d69cc73341395fb4c38c2b0c179

Comparing conventional and organic agriculture in Karnataka, India: Where and when can organic farming be sustainable?2014 Karnataka is one of the south-western Indian states where agrarian distress as a major problem. Crop yields have been stagnant in the last decade, and coupled with increased input costs, this has led to reduced incomes and debts. There is an urgent need to study options to improve the sustainability of farming systems in Karnataka. One adopted strategy to stabilize agriculture in the state is organic farming, which is less dependent on external inputs. In this paper, we assess the sustainability of conventional and organic farming practices using the model TechnoGIN. TechnoGIN calculates inputs and outputs of farming practices, allowing assessment of its impacts on economic and environmental indicators. Data on inputs and yields have been collected in two districts in 2009 from farms with conventional and organic cultivation at the same time. Additional data were collected from literature and experts. Next, the current situation was assessed and projections were made towards 2015 for two scenarios per villageAgro-ecological relationships; Developing countries; Policy impact assessment; Sustainability indicatorsChitradurga; India; Karnataka; Allium cepa; Gossypium hirsutum; agricultural policy; agroecology; alternative agriculture; cultivation; developing world; organic farming; sustainabilityAcharya S.S., Sustainable agriculture and rural livelihoods, Agric. Econ. Res. Rev., 19, 2, pp. 205-218, (2006); Altieri M.A., Agroecology: the science of natural resource management for poor farmers in marginal environments, Agric. Ecosyst. Environ., 93, pp. 1-24, (2002); Bengtsson J., Ahnstrom J., Weibull A., The effects of organic agriculture on biodiversity and abundance: a meta-analysis, J. Appl. Ecol., 42, pp. 261-269, (2005); Bhattacharyya P., Chakraborty G., Current status of organic farming in India and other countries, Indian J. Fertilizers, 1, 9, pp. 111-123, (2005); Chander S., Joshi P.K., Sriram M.S., Gerster R., Harper M., Matter K., Action Plan to Address Agrarian Distress in India, (2008); Chandrasekar A., Excess use of chemical pesticides causing huge damage to ecology in coastal Andhra, (2005); Chandrasekhar A., Satyanarayan K., Disease and pest resistance in grains of sorghum and millets, J. Cereal Sci., 44, pp. 287-304, (2006); Deshpande R.S., Prachita J., WTO and Agricultural Policy in KaEnglish 78 10.1016/j.landusepol.2012.01.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-84888243626&doi=10.1016%2fj.landusepol.2012.01.006&partnerID=40&md5=b477a40135e4ae6f7dc03bdd0c650e89

Maize pricing policy in Eastern and Southern Africa1992 Public sector attempts to determine official producer and consumer prices suffer from a number of problems, made more apparent by the process of agricultural market liberalization. Six measures to ease the financial problems of policy adjustment are identified, covering the clarification of the post-reform role of official prices, the move towards economically based pricing structures, the introduction of within-year price flexibility to reduce the costs of intervention, the incorporation of macroeconomic linkages into the procedures for price setting, the use of multi-annual analysis and modelling for price determination, and the articulation of modified systems of price support as marketing board networks are cut back. An important conclusion is the need for a gradual, phased approach to price reform. © 1992.Africa, (East); Africa, (Southern); Zea mays; agricultural marketing; agricultural policy; developing country; financial problem; food marketing; food pricing policy; maize pricing policy; maize production; market reform; marketing reform; policy adjustment; pricing policySpooner, Gray, Nachbar, The Current Conventional Approach to Marketing Reform in Sub-Saharan Africa: The Need for Reform, Working Paper No 1, (1991); Timmer, Getting Prices Right: The Scope and Limits of Agricultural Pricing Policty, (1986); Timmer, Getting Prices Rihgt: The Scope and Limits of Agricultural Pricing Policy, (1986); Harvey, Agricultural sector modelling for policy development, The Systems Approach to Agricultural Analysis, (1990); Gray, Food policy and food security planning: institutional approaches to modelling grain markets and food security in sub-Saharan Africa, The Systems Approach to Agricultural Analysis, (1990); Harvey, Agricultural sector modelling for policy development, The Systems Approach to Agricultural Analysis, (1990)English 2 10.1016/0306-9192(92)90073-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-0027068495&doi=10.1016%2f0306-9192%2892%2990073-7&partnerID=40&md5=36f787cee752715c096dbc2dce9aea25

Behavioral factors driving farmers’ intentions to adopt spot spraying for sustainable weed control2024 Smart Farming Technologies enable plant-specific agrochemical applications which can increase the efficiency and reduce the environmental impacts of agriculture. However, the uptake of Smart Farming Technologies remains slow despite their potential to enhance sustainable transformation of food systems. The design of policies to promote sustainable agricultural technologies requires a holistic understanding of the complex set of factors driving the adoption of innovations at farm level. This study has a focus on behavioral factors, such as pro-environmental attitude, personal innovativeness and moral norms. Based on an online study conducted in Germany, structural equation modelling is applied to test the predictions of an extended version of the Theory of Planned Behavior, using spot spraying, a smart weeding technology, as an example. The results confirm theoretical predictions and show that indicators of attitude, subjective norms, and perceived behavioral control have relevant effects on farmers’ adoption Agricultural policy; Partial least squares structural equation modelling; Smart farming technologies; Sustainable intensification; Voluntary technology uptakeAgriculture; Attitude; Farmers; Humans; Intention; Surveys and Questionnaires; Weed Control; Germany; Agricultural technology; Environmental impact; Environmental technology; Public policy; Sustainable development; Weed control; Adoption intention; Agricultural policies; Behavioral factors; Partial least square structural equation modeling; Partial least-squares; Smart farming technology; Spot spraying; Structural equation models; Sustainable intensification; Voluntary technology uptake; agricultural intensification; agricultural policy; agricultural technology; agrochemical; alternative agriculture; environmental impact; factor analysis; innovation; least squares method; perception; psychology; public attitude; sustainability; weed control; adult; agricultural procedures; agricultural worker; Article; attitude; correlational study; crop; descriptive research; environmental policy; human; nonparametric test; partial least squares regression; path analysis; questionnaire; social norm; sociodemographics; spot sAjzen I., The theory of planned behavior, Organ. Behav. Hum. Decis. Process., 50, pp. 179-211, (1991); Ajzen I., The theory of planned behavior: frequently asked questions, Human Behav and Emerg Tech, 2, pp. 314-324, (2020); Amrhein V., Trafimow D., Greenland S., Inferential statistics as descriptive statistics: there is No replication crisis if we don't expect replication, Am. Statistician, 73, pp. 262-270, (2019); Andreoni J., Impure altruism and donations to public goods: a theory of warm-glow giving, Econ. J., 100, pp. 464-477, (1990); Arvola A., Vassallo M., Dean M., Lampila P., Saba A., Lahteenmaki L., Shepherd R., Predicting intentions to purchase organic food: the role of affective and moral attitudes in the Theory of Planned Behaviour, Appetite, 50, pp. 443-454, (2008); Aubert B.A., Schroeder A., Grimaudo J., IT as enabler of sustainable farming: an empirical analysis of farmers' adoption decision of precision agriculture technology, Decis. Support Syst., 54, pp. 510-520, (2012); Bagheri A., Bondori English 0 10.1016/j.jenvman.2024.120218https://www.scopus.com/inward/record.uri?eid=2-s2.0-85183909714&doi=10.1016%2fj.jenvman.2024.120218&partnerID=40&md5=002227cc2574af544f2bada640d61dfc

Germany and the cap: A bargaining model of ec agricultural policy formation1994 A bargaining model of EC agricultural policy formation is formulated. The model allows for more explicit consideration of political factors than is possible in standard political economy models. It shows how the political system in Germany has increased the power of German farm interests relative to farm interests elsewhere in the EC. The paper recognizes CAP negotiations are an on-going process. Results of the previous bargaining round form the basis for the current round and give momentum to price changes. Understanding this momentum provides insight into the fluctuating price supports that have characterized the CAP. © 1994 American Agricultural Economics Association.Bargaining; Common Agricultural Policy; Germany; Political EconomyGermany; agricultural policy; bargaining model; CAP; modelling approachAhrens H., Les échanges Intra-communautaires de la France et de la RFA en Produits Agro-Alimentaires: Volutions, Causes, Consequences, Economie Rurale, 174, pp. 3-10, (1986); Binmore K., Rubinstein A., Wolinsky A., The Nash Bargaining Solution in Economic Modelling, Rand J. Economics, 17, pp. 176-188, (1986); Butt-Philip A., Pressure Groups in the European Com-Munity, (1985); Camps M., Britain and the European Community 1955-56, (1964); The Agricultural Situation in the Community; De Gorter H., Tsur Y., Explaining Price Policy Bias in Agriculture: The Calculus of Support-Maximizing Politicians, Amer. J. Agr. Econ, 73, (1991); Gardner B.L., Efficient Redistribution Through Commodity Markets, Amer. J. Agr. Econ., 65, pp. 225-234, (1983); Harvey D., National Interests and the CAP, Food Policy, pp. 174-190, (1982); Harsanyi J., Rational Behavior and Bargaining Equilibrium in Games and Social Situations, (1977); Hendriks G., The Politics of Food: The Case of FR Germany, Food Policy, 12, pp. 35-45, (1987); pp. 75-8English 6 10.2307/1243916https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028569279&doi=10.2307%2f1243916&partnerID=40&md5=7f6d5087a06fac0d81a423c49a77ccff

Why cannot direct payments be capped in slovakia? A political economy perspective*2020 Annually the Common Agricultural Policy (CAP) provides support to the farming sector amounting to more than EUR 50 billion in the EU, of which direct payments (DPs) take around 70%. DPs are often argued to be granted unfairly to large farms. In this paper we analyse implications and the political economy of DP capping in Slovakia in the context of the ongoing negations about the future CAP reform. The simulation results for Slovakia show that if the 2018 Commission proposal was approved it would lead to losses of EUR 190.1 million (68% of total DPs) to large farms when labour costs are not subtracted. These losses would decrease to only EUR 12.2 million (4.4% of total DPs) when the labour costs are subtracted. Further, the results show that potentially affected large farms in Slovakia show lower performance and lower compliance with the agricultural policy objectives than farms unaffected by the DP capping. Similar to the past CAP reforms, the position of Slovakia against DP capping is expected to be maintainCAP; Capping; Direct payments; Large farms; Political economy; SlovakiaBecker G., A Theory of Competition Among Pressure Groups for Political Influence, Quarterly Journal of Economics, 8, 3, pp. 371-400, (1983); Blancard S., Boussemart J. P., Briec W., Et al., Short-and Long-run Credit Constraints in French Agriculture: A Directional Distance Function Framework Using Expenditure Constrained Profit Functions, American Journal of Agricultural Economics, 88, 2, pp. 351-364, (2006); Buysse J., Van Huylenbroeck G., Lauwers L., Normative, Positive and Econometric Mathematical Programming as Tools for Incorporation of Multifunctionality in Agricultural Policy Modelling, Agriculture, Ecosystems and Environment, 120, 1, pp. 70-81, (2007); Ciaian P., Kancs D., Swinnen J. F. M., The Impact of the 2013 Reform of the Common Agricultural Policy on Land Capitalisation in the European Union, Applied Economic Perspectives and Policy, 36, 4, pp. 643-673, (2014); Ciaian P., Kancs D., Espinosa M., The Impact of the 2013 CAP Reform on the Decoupled Payments Capitalisation into Land Values, Journal oEnglish 1 10.18267/j.pep.753https://www.scopus.com/inward/record.uri?eid=2-s2.0-85096896088&doi=10.18267%2fj.pep.753&partnerID=40&md5=97dd57bde13cb7e8ee8d9c706110756e

Opportunities for Adaptation to Climate Change of Extensively Grazed Pastures in the Central Apennines (Italy)2023 Future climate change is expected to significantly alter the growth of vegetation in grassland systems, in terms of length of the growing season, forage production, and climate-altering gas emissions. The main objective of this work was, therefore, to simulate the future impacts of foreseen climate change in the context of two pastoral systems in the central Italian Apennines and test different adaptation strategies to cope with these changes. The PaSim simulation model was, therefore, used for this purpose. After calibration by comparison with observed data of aboveground biomass (AGB) and leaf area index (LAI), simulations were able to produce various future outputs, such as length of growing season, AGB, and greenhouse gas (GHG) emissions, for two time windows (i.e., 2011–2040 and 2041–2070) using 14 global climate models (GCMs) for the generation of future climate data, according to RCP (Representative Concentration Pathways) 4.5 and 8.5 scenarios under business-as-usual management (BaU). As a result of iaboveground biomass; climatic scenarios; grasslands; modeling; PaSimDillon P., The Evolution of Grassland in the European Union in Terms of Utilisation, Productivity, Food Security and the Importance of Adoption of Technical Innovations in Increasing Sustainability of Pasture-Based Ruminant Production Systems, Grassl. Sci. Eur, 23, pp. 3-15, (2018); Mara F.P.O., The Role of Grasslands in Food Security and Climate Change, Ann. Bot, 210, pp. 1263-1270, (2012); Barbour R., Young R.H., Wilkinson J.M., Production of Meat and Milk from Grass in the United Kingdom, Agronomy, 12, (2022); Burrascano S., Caccianiga M., Gigante D., Dry Grasslands Habitat Types in Italy, (2010); Dibari C., Pulina A., Argenti G., Aglietti C., Bindi M., Moriondo M., Mula L., Pasqui M., Seddaiu G., Roggero P.P., Climate Change Impacts on the Alpine, Continental and Mediterranean Grassland Systems of Italy: A Review, Ital. J. Agron, 16, (2021); Cavallero A., Aceto P., Gorlier A., Lombardi G., Lonati M., Martinasso B., Tagliatori C., I Tipi Pastorali Delle Alpi Piemontesi, (2007); Argenti G., Bottai L., ChiesEnglish 0 10.3390/land12020351https://www.scopus.com/inward/record.uri?eid=2-s2.0-85149209402&doi=10.3390%2fland12020351&partnerID=40&md5=26fb22cae690854e1b6ce54c6b0ae55a

The allocation of sugarbeet production contracts: An application of calibrated production equilibrium modelling1997 A key feature of the 1995 'mini-reform' of the EU sugar regime was a commitment by the Commission to review quota levels on an annual basis with a view to making reductions when there is a danger of breaching the GATT export limits. How such reductions might be implemented and the implications at farm level is clearly a matter of some concern. Economists in particular have pointed out that a simple administrative solution based on proportionate reductions could lead to a loss in economic welfare as both more efficient and less efficient producers reduced production. A carefully administered 'outgoer' scheme might generate a more efficient outcome. Economists would suggest that it is only market-type mechanisms, principally those consistent with the notion of marketable entitlements, which automatically allocate production to the most efficient producers. This would be an important aspect of ensuring that UK sugarbeet production could respond to the inevitable competitive pressures arising from GATT. However, agricultural policy; contract allocation; input demand; methodological approach; modelling approach; production function; sugar beet productionOutgoers' Scheme Proposed, Sugar Topics, (1995); Brooke A., Kendrick D., Meeraus A., GAMS: A Users Guide, (1992); Cochrane W.W., Some Further Reflections on Supply Control, Journal of Farm Economics, 41, 4, pp. 697-717, (1959); Dervis K., De Melo J., Robinson S., General Equilibrium Models for Development Policy, (1982); Gregory A.W., Smith G.W., Calibration as Estimation, Econometric Reviews, 9, 1, pp. 57-59, (1990); Harris S., The European Commission's Proposals for the Next Sugar Regime, British Sugar Beet Review, 63, 1, pp. 50-53, (1995); Howitt R.E., A Calibration Method for Agricultural Economic Production Models, Journal of Agricultural Economics, 46, 2, pp. 147-159, (1995); Howitt R.E., Positive Mathematical Programming, American Journal of Agricultural Economics, 77, 2, pp. 329-342, (1995); Howitt R.E., Paris Q., A Maximum Entropy Approach to Modelling Farm Supply Response, (1996); Mahler P., Efficiency Losses as a Result of Insufficient Structural Adjustments Due to the EC Sugar Regime: The Case of English 3 10.1111/j.1477-9552.1997.tb01141.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0030667503&doi=10.1111%2fj.1477-9552.1997.tb01141.x&partnerID=40&md5=821978274e4b377b48cf1de43859bbd0

Investigating the Economic and Water Quality Effects of the 2003 CAP Reform on Arable Cropping Systems: A Scottish Case Study2016 The 2003 Common Agricultural Policy (CAP) Reform aimed to increase the prominence given to the sustainability of agricultural systems in both socioeconomic and environmental terms. An important question is whether the Reform has indeed effectively encouraged farmers to achieve broad economic and environmental goals. The effects of the Reform on economic decision making and associated viability of farms can be explored by analysing data on current farmers’ decisions and related economic indicators. However, the comparison of such figures before and after the implementation of a policy is complicated because they represent the combined effects of all the changes that took place during that period including the non-policy changes in prices of inputs and outputs, structural changes, etc. As it is unlikely that the individual effects of each of these factors can be identified, Mathematical Programming Modelling provides an attractive alternative for policy assessment. © 2011 Alessandro Sorrentino, Roberto Henke anChadwick L., The Farm Management Handbook 2002/2003, (2002); The British Survey of Fertiliser Practice, (2004); Howitt R., Positive mathematical programming, American Journal of Agricultural Economics, 77, pp. 329-342, (1995); Janssen S., van Ittersum M.K., Assessing farm innovations and responses to policies: A review of bio-economic farm models, Agricultural Systems, 94, pp. 622-636, (2007); Louhichi K., Flichman G., Blanco M., A generic Template for FSSIM for all Farming Systems, (2007); Fertiliser Recommendations for Agricultural and Horticultural Crops (RB209), (2000); Single Farm Payment Scheme - Information Leaflet 9, (2005); Press Release 2007: Rural water quality project is up and running, (2007); van der Burgt G.J.H.M., Use of the NDICEA model in analyzing nitrogen efficiency, Controlling Nitrogen Flows and Losses: Proc 12th Nitrogen Workshop, pp. 242-243, (2004); van der Burgt G.J.H.M., Oomen G.J.M., Habets A.S.J., Rossing W.A.H., The NDICEA model, a tool to improve nitrogen use efficiency in croppEnglish 0 10.4324/9781315614878-29https://www.scopus.com/inward/record.uri?eid=2-s2.0-85148121391&doi=10.4324%2f9781315614878-29&partnerID=40&md5=5e7022830276cbd87738b90b8ec79efa

Assessing CAP reform: Sensitivity of modelling decoupled policies2006 The European Union reformed farm policy in June 2003 towards the decoupling of farm income support instruments. Available impact studies find that this reform reduces production incentives substantially for beef and to a lesser extent for arable crops. However, these studies assume that the previous reform, under Agenda 2000, already decoupled arable crop direct payments to a considerable extent, while beef premiums were linked more closely to production. Our main objective in this paper is to test the sensitivity of these results to this questionable modelling of Agenda 2000 direct payments, which neglects eligibility rules and land market imperfections. Our analysis reveals that the effects of the reform on both arable crop and beef production are always negative, however the Agenda 2000 direct payments are modelled. On the other hand, we show that, when the eligibility rules and land market imperfections are acknowledged, the production reducing effects may be much larger for arable crops than for beef. PoCommon Agricultural Policy; Computable general equilibrium; Decoupling; European Unionagricultural modeling; Common Agricultural Policy; European Union; farming system; policy reformBach C.F., Frandsen S.E., Jensen H.G., Agricultural and economy-wide effects of European enlargement: Modelling the Common Agricultural Policy, Journal of Agricultural Economics, 51, pp. 162-180, (2000); Balkhausen O., Banse M., Grethe H., Nolte S., Modelling the Effects of Partial Decoupling on Crop and Fodder Area As Well As Ruminant Supply in the EU: Current State and Outlook, (2005); Binfield J., Meyers W., Westhoff P., Challenges of Incorporating EU Enlargement and CAP Reform in the GOLD Model Framework, (2005); Chantreuil F., Hanrahan K., Levert F., The Luxembourg Agreement Reform of the CAP: An Analysis Using the AG-MEMOD Composite Model, (2005); Ciaian P., Swinnen J., Market Imperfections and Agricultural Policy Effects on Structural Change and Competitiveness in an Enlarged EU, (2005); Phasing Out Milk Quotas in the EU, (2002); Dewbre J., Anton J., Thompson W., The transfer efficiency and trade effects of direct payments, American Journal of Agricultural Economics, 83, pp. 1204-1214, (2001); DuvivierEnglish 54 10.1111/j.1477-9552.2006.00058.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-33748893846&doi=10.1111%2fj.1477-9552.2006.00058.x&partnerID=40&md5=b9f589bc80a014438e51e2a5ea96c513

Assessing the sustainability of crop production systems: Toward a common framework?2017 All three dimensions of sustainability —economic, social and environmental— must be integrated into a holistic assessment framework in the development of sustainable cropping systems (CS). Numerous sustainability assessment methods meet this requirement, but most of them handle only one type of production system (arable crops, fruit or vegetables). We propose here a common framework for sustainability assessment applicable to various types of crop production. The DEXiPM model, which was designed for the ex ante assessment of innovative arable CS was adapted to other production systems. Three groups of experts analyzed and modified this model, to develop suitable methods for assessing the sustainability of pomefruit orchards, field vegetable systems, and grapevine systems. We used the resulting models to formalize a sustainability assessment framework, in which a fixed core of hierarchically organized generic agricultural sustainability issues can be weighted according to stakeholder priorities, and a set of bArable crop; Cropping system; Field vegetables; Grapevine; Multi-attribute decision-aid methods; Pomefruit orchards; Sustainability assessmentVitis; agricultural modeling; agricultural policy; alternative agriculture; crop production; cropping practice; decision making; environmental assessment; innovation; knowledge; orchard; production system; stakeholder; sustainability; vegetable; vineAlkan Olsson J., Bockstaller C., Stapleton L.M., Ewert F., Knapen R., Therond O., Geniaux G., Bellon S., Correira T.P., Turpin N., Bezlepkina I., A goal-oriented indicator framework to support integrated assessment of new policies for agri-environmental systems, Environ. Sci. Policy, 12, pp. 562-572, (2009); Alroe H.F., Moller H., Laessoe J., Noe E., Opportunities and challenges for multicriteria assessment of food system sustainability, Ecol. Soc., 21, 1, (2016); Bare J.C., Gloria T.P., Critical analysis of the mathematical relationships and comprehensiveness of life cycle impact assessment approaches, Environ. Sci. Technol., 40, pp. 1104-1113, (2006); Bockstaller C., Guichard L., Makowski D., Aveline A., Girardin P., Plantureux S., Agri-environmental indicators to assess cropping and farming systems. A review, Agron. Sustain. Dev., 28, pp. 139-149, (2008); Bockstaller C., Guichard L., Keichinger O., Girardin P., Galan M.B., Gaillard G., Comparison of methods to assess the sustainability of agricultural systEnglish 25 10.1016/j.cropro.2016.11.018https://www.scopus.com/inward/record.uri?eid=2-s2.0-85008145994&doi=10.1016%2fj.cropro.2016.11.018&partnerID=40&md5=6a000e1fb6ab56fdc634fec2eb420165

Analysis of the environmental and economic performance of common agricultural policy eco-schemes in soil organic carbon sequestration2024 The Andalusian olive grove in South Spain is employed as a case study to assess the environmental and economic effects of the green architecture (eco-schemes) of the Common Agricultural Policy in relation to low carbon agriculture under different soil management policy scenarios to support more efficient agri-environmental policy making. To do so, we adopted a multidisciplinary approach in which we used: (i) an integrated modelling framework comprising geographic information systems (GIS); (ii) the RothC model; and (iii) a cost-benefit analysis. Results show that eco-schemes provide a significant increase of soil organic carbon (SOC) relative to cross-compliance. Practices involving vegetation covers are more efficient than using pruning residues as mulching. SOC accumulation increases rapidly in the first five-ten years to slow down afterwards. The cost-benefit ratios of eco-schemes policy implementation are higher than one when only SOC is considered. Nonetheless, the inclusion of additional co-benefits hasClimate change mitigation; Cost-benefit analysis; Cover crops; Eco-schemes; erosion; Modelling; Olive grovesSpain; agri-environmental policy; carbon sequestration; cost-benefit analysis; cover crop; policy implementation; pruning; soil erosion; soil management; soil organic matterAguilera-Huertas J., Parras-Alcantara L., Gonzalez-Rosado M., Lozano-Garcia B., Medium-term evaluation of the 4‰ initiative, soil organic carbon storage and stabilisation in a Mediterranean rainfed olive grove under conventional tillage: a case study, Environ. Res., 215, (2022); Ahlstrom A., Raupach M.R., Schurgers G., Smith B., Arneth A., Jung M., Reichstein M., Canadell J.G., Friedlingstein P., Jain A.K., Kato E., Poulter B., Sitch S., Stocker B.D., Viovy N., Wang Y.P., Wiltshire A., Zaehle S., Zeng N., Carbon cycle. The dominant role of semi-arid ecosystems in the trend and variability of the land CO₂ sink, Science (New York, N.Y.), 348, pp. 895-899, (2015); Almagro M., Martinez-Mena M., Litter decomposition rates of green manure as affected by soil erosion, transport and deposition processes, and the implications for the soil carbon balance of a rainfed olive grove under a dry Mediterranean climate, Agric. Ecosyst. Environ., 196, pp. 167-177, (2014); Almagro M., Lopez J., Querejeta J.I., Martinez-Mena M.,English 0 10.1016/j.ecolecon.2024.108183https://www.scopus.com/inward/record.uri?eid=2-s2.0-85188828058&doi=10.1016%2fj.ecolecon.2024.108183&partnerID=40&md5=3a7cad9e544aec14c6651da187a47760

The 2002 Farm Bill commodity programs: A tool for improving rotation crop profitability and reducing risk in potato cropping systems2006 The Farm Security and Rural Investment Act ('Farm Bill') of 2002 has modified the provisions under Title 1 (Commodity Programs) regarding commodity eligibility. Concurrently, potato producers in Maine have expanded their use of program crops as rotations in potato cropping systems. These changes could affect the economic viability of the potato cropping system. An economic simulation model using budgeting techniques that incorporate stochastic elements to measure risk was developed to evaluate profitability and income risk of four cropping systems with and without participation in the 2002 Farm Bill. The four systems modeled were barley-potato, canola-potato, corn-potato, and soybean-potato. Participation in the 2002 Farm Act's commodity support programs increases the profitability of each cropping system, ranging from $26.00/acre for canola-potato to $122.00/acre for corn-potato. The use of stochastic dominance criteria shows that participation is more risk-efficient than non-participation. Furthermore, two North America; United States; Brassica napus var. napus; Glycine max; Hordeum vulgare subsp. vulgare; Solanum tuberosum; Zea mays; agricultural policy; commodity market; cropping practice; profitabilityHardaker J.B., Huirine R.B.M., Anderson J.R., Coping With Risk in Agriculture, (1997); Just R.E., Schmitz A., The effect of US farm programs on diversification, Free Trade and Agricultural Diversification, pp. 303-328, (1989); Maynard L.J., Harper J.K., Hoffman L.D., Impact of risk preferences on crop rotation choice, Agricultural and Resource Economics Review, 26, pp. 106-114, (1997); ®isk: Advanced Risk Analysis for Spreadsheets, (2002); Smith E.G., Young D.L., Cropping diversity along the US - Canada border, Review of Agricultural Economics, 25, pp. 154-167, (2003)English 2 10.1080/13504850500393188https://www.scopus.com/inward/record.uri?eid=2-s2.0-33644583367&doi=10.1080%2f13504850500393188&partnerID=40&md5=221b47ff55c27fe0374f97762b818fe9

Modeling the impacts of soil management practices on runoff, sediment yield, maize productivity, and soil organic carbon using APEX2008 Simulation models are increasingly used to analyze the impact of agricultural management at the watershed-scale. In this study, the Agricultural Policy/Environmental eXtender (APEX) model was tested using long-term (1976-1995) data from two watersheds (W2 and W3) at the USDA Deep Loess Research Station near Treynor, Iowa. The two watersheds were cropped with continuous corn (Zea mays L.) and managed with conventional-tillage at W2 (34.4 ha) and ridge-till at W3 (43.3 ha). The monthly runoff and sediment yield were calibrated for the two watersheds during 1976-1987 by adjusting the curve numbers, curve number index coefficient, RUSLE C factor exponential residue and height coefficients, and erosion control practice factor for grassed waterways. Soil organic carbon values in the top 0.15 m soil layer were calibrated for the two watersheds in 1984 by adjusting the microbial decay rate coefficient. Model validation was conducted from 1988 to 1995. The calibrated model was able to reasonably replicate the monthly APEX model; Conservation tillage; Grassed waterway; Ridge-tillage; Sediment yield; Soil organic carbonZea mays; Agricultural machinery; Agricultural products; Agriculture; Agronomy; Biological materials; Carbon; Decay (organic); Error analysis; Forecasting; Landforms; Runoff; Sedimentation; Sedimentology; Soils; Watersheds; agricultural modeling; conservation tillage; erosion control; maize; model test; organic carbon; sediment yield; soil carbon; soil conservation; watershed; Agricultural management; APEX model; Calibrated models; Conservation tillage; Corn grain yield; Corn grains; Curve Number; Curve numbers; Erosion control; Grassed waterway; Grassed waterways; Maize productivity; Microbial decay; Model validations; Modeling approaches; Percentage error; Research stations; Ridge-tillage; Sediment yield; Sediment yields; Simulation modelling; Soil layering; Soil management; Soil organic carbon; Surface runoffs; Tillage systems; Zea mays L.; Organic carbonAlberts E.E., Spomer R.G., Dissolved nitrogen and phosphorus in runoff from watersheds in conservation and conventional tillage, J. Soil Water Conserv., 40, pp. 153-157, (1985); Borah D.K., Yagow G., Saleh A., Barnes P.L., Rosenthal W., Krug E.C., Hauck L.M., Sediment and nutrient modeling for TMDL development and implementation, Trans. ASABE, 49, 4, pp. 967-986, (2006); Burwell R.E., Schuman G.E., Piest R.F., Spomer R.G., McCalla T.M., Quality of water discharged from two agricultural watersheds in Southwestern Iowa, Water Resour. Res., 10, pp. 359-365, (1974); Cambardella C.A., Moorman T.B., Andrews S.S., Karlen D.L., Watershed-scale assessment of soil quality in the loess hills of southwest Iowa, Soil Till. Res., 78, pp. 237-247, (2004); Chung S.W., Gassman P.W., Kramer L.A., Williams J.R., Gu R., Validation of EPIC for two watersheds in Southwest Iowa, J. Environ. Qual., 28, 3, pp. 971-979, (1999); Davis D.M., Gowda P.H., Mulla D.J., Randall G.W., Modeling nitrate leaching in response to nitrogen fertilizEnglish 56 10.1016/j.still.2008.07.014https://www.scopus.com/inward/record.uri?eid=2-s2.0-50849134622&doi=10.1016%2fj.still.2008.07.014&partnerID=40&md5=2b419e28e0ded8c71451a1fd2d1dcd5f



Combining Landscape Segmentation and a Agroecosystem Simulation Model2015 Conservation practices are often implemented based on experience and field conditions. More informed conservation planning using simulation models allows targeting placement of practices to critical areas. Simulation models can be used to simulate the effectiveness of various conservation practices over long time periods and over large areas, thereby providing feedback to future conservation planning. This eliminates ineffective conservation practices and expands the temporal and spatial scales of conservation measures. The Agricultural Policy/Environmental eXtender (APEX) model has been developed to assess a wide variety of agricultural water resource, water quality, and other environmental problems. The major APEX model components and available APEX geographic information system (GIS)-based interfaces that support APEX applications are described in this chapter. Case studies that describe and discuss the model use for conservation planning are provided to further explore the potential of this simulation modArnold J.G., Srinivasan R., Muttiah R.S., Williams J.R., Large area hydrologic modeling and assessment part I: Model development, J. Am. Water Resour. Assoc, 34, pp. 73-89, (1998); Bagnold R.A., Bed-load transport by natural rivers, Water Resour. Res, 13, pp. 303-312, (1977); Baier W., Robertson G.W., Estimation of latent evaporation from simple weather observations, Can. J. Plant Sci, 45, pp. 276-284, (1965); Di Luzio M., Srinivasan R., Arnold J.G., A GIS-coupled hydrological model system for the watershed assessment of agricultural nonpoint and point sources of pollution, Trans. GIS, 8, 1, pp. 113-136, (2004); Duriancik L.F., Bucks D., Dobrowski J.P., Drewes T., Eckles S.D., Jolley L., Kellogg R.L., Lund D., Makuch J.R., O'Neill M.P., Rewa C.A., Walbridge M.R., Parry R., Weltz M.A., The first five years of the Conservation Effects Assessment Project, J. Soil Water Conserv, 63, 6, pp. 185A-197A, (2008); Dyke P., Wang X., Williams J.R., Dybala T., Modeling Nutrient Loads and Management Operations in the NorthEnglish 1 10.1201/b18173-19https://www.scopus.com/inward/record.uri?eid=2-s2.0-85137876247&doi=10.1201%2fb18173-19&partnerID=40&md5=28802bbe1f058b5477fe679e35c6457d

Integrating APEX output for cultivated cropland with SWAT simulation for regional modeling2011 The purpose of the Conservation Effects Assessment Project (CEAP) cropland national assessment is to quantify the environmental benefits of conservation programs at the regional and national levels, which include both onsite and instream water quality benefits. Modeling is an effective tool for environmental assessment at the regional and national scale due to the complexities in nature at this scale. Two simulation models, the Agricultural Policy Environmental eXtender (APEX) and the Soil and Water Assessment Tool (SWAT), were used for the CEAP cropland national assessment. A subset of National Resources Inventory (NRI) sample points was selected to serve as "representative fields" for the CEAP cropland survey to determine conservation practices currently in use. The NRI-CEAP points for cultivated cropland were simulated using APEX. The APEX results were aggregated and combined with modeling results from SWAT for uncultivated land uses. The combined modeling results at 8-digit watershed outlets were routed dAPEX; Conservation practice; Mississippi River basin; Sediment delivery ratio; SWAT; Water yieldIllinois; Mississippi Basin; United States; Agriculture; Anoxic sediments; Catchments; Computer simulation; Erosion; Geologic models; Landforms; Particle size analysis; Position control; Rating; Rivers; Sedimentology; Water quality; Water resources; Watersheds; APEX; Mississippi River Basin; Sediment delivery ratio; SWAT; Water yield; agricultural land; agricultural policy; calibration; conservation planning; environmental impact assessment; estimation method; integrated approach; inventory; numerical model; particle size; river basin; sediment transport; size distribution; soil water; uncertainty analysis; water quality; water yield; watershed; RainArnold J.G., Allen P.M., Bernhardt G., A comprehensive surface-groundwater flow model, Journal of Hydrology, 142, 1-4, pp. 47-69, (1993); Arnold J.G., Williams J.R., Maidment D.R., Continuous-time water and sediment-routing model for large basins, Journal of Hydraulic Engineering - ASCE, 121, 2, pp. 171-183, (1995); Arnold J.G., Srinivasan R., Muttiah R.S., Williams J.R., Large area hydrologic modeling and assessment part I: Model development, Journal of the American Water Resources Association, 34, 1, pp. 73-89, (1998); Bishop P.L., Hively W.D., Stedinger J.R., Rafferty M.R., Lojpersberger J.L., Bloomfield J.A., Multivariate analysis of paired watershed data to evaluate agricultural best management practice effects on stream water phosphorus, Journal of Environmental Quality, 34, 3, pp. 1087-1101, (2005); Bottcher A.B., Tremwel T.K., Campbell K.L., Best management practices for water quality improvement in the Lake Okeechobee watershed, Ecological Engineering, 5, 2-3, pp. 341-356, (1995); Bracmort K.S., ArabEnglish 53 https://www.scopus.com/inward/record.uri?eid=2-s2.0-80052432579&partnerID=40&md5=f6b753a509f13e70f51f077674d5a82d

Agroforestry and land-use change in industrialized nations: a case study from northeastern Germany1995 The paper describes the changes in agricultural structure and land use in northeastern Germany that were triggered by reunification. It projects possible effects of the recent EU-agricultural policy reform with the help of a simulation model. It is concluded that a considerable part of land (especially permanent grassland) might not have a productive use in the mediumrun. Agroforestry systems relevant for Central Europe are discussed and problems identified. Agroforestry systems are evaluated as one land-use option among others (afforestation, natural succession, 'new' agricultural systems) and their possible impact is assessed. © 1995 Kluwer Academic Publishers.EU agricultural reform; land-use options; simulation modelGermany, (Northeast); agricultural structure; agroforestry; future prospect; land-use change; modelling approach; policy reform; simulation modelAgrarlandschaftswandel in Nordostdeutschland unter veränderten Rahmenbedingungen: ökologische und ökonomische Konsequenzen, (1995); Dabbert S., Kachele H., Arbeitskräfte in der Landwirtschaft, Agrarlandschaftswandel in Nordostdeutschland unter veränderten Rahmenbedingungen: ökologische und ökonomische Konsequenzen, pp. 322-333, (1995); Dabbert S., Okonomik der Bodenfruchtbarkeit, (1994); Dimitri L., Einsatz schnellwachsender Baumarten im Kurzumtrieb zur Energiegewinnung, Energie aus Biomasse. Eine Chance für die Landwirtschaft, pp. 148-169, (1993); Ellenberg H., Vegetation Mitteleuropas mit den Alpen, (1986); Franklin J.F., Structural and functional diversity in temperate forests, Biodiversity, pp. 166-175, (1988); Hampicke U., Naturschutzökonomie, (1991); Kachele H., Dabbert S., Kernpunkte der Reform, Agrarlandschaftswandel in Nordostdeutschland unter veränderten Rahmenbedingungen: ökologische und ökonomische Konsequenzen, pp. 107-108, (1995); Kachele H., Dabbert S., Ökonomisches Regionalmodell, AgrarlandschEnglish 7 10.1007/BF00711723https://www.scopus.com/inward/record.uri?eid=2-s2.0-0029488279&doi=10.1007%2fBF00711723&partnerID=40&md5=d42493b2f47e18b0336a2f4d718b4113

What drives low-carbon agriculture? The experience of farms from the Wielkopolska region in Poland2022 Because of global environmental problems, low-carbon agriculture has gained increasing importance both in developed and developing countries. Hence, there is a need to find ways to develop more efficient agricultural systems. The purpose of this article is to identify the drivers of low-carbon agriculture on farms in the Wielkopolska region (in Poland). We aimed to take an original approach to investigate low-carbon agriculture with a unique set of different economic and environmental variables and contribute to the literature, which is not very extensive in terms of microeconomic research, including research on farmers in the Wielkopolska region. Therefore, we employed a multiple-factor measurement model for structural equation modeling (SEM) of data collected individually from 120 farms in 2020. As a result, we formulated the following conclusions: the increasing productivity of factors (land, labor, and capital) have a positive effect on low-carbon farming, just as increasing fertilizer and energy efficienAgricultural efficiency; Energy; Fertilizers; Low-carbon agriculture; O13; Productivity; Q10; Q15; Q56; Structural equation modeling (SEM); The Wielkopolska regionAgriculture; Carbon; Farms; Poland; Public Policy; Poland [Central Europe]; Wielkopolska; carbon; agricultural policy; alternative agriculture; energy efficiency; European Union; farm; fertilizer application; agricultural land; agriculture; Poland; public policyAhmad M., Zhao Z.Y., Irfan M., Mukeshimana M.C., Empirics on influencing mechanisms among energy, finance, trade, environment, and economic growth: a heterogeneous dynamic panel data analysis of China, Environ Sci Pollut Res, 26, pp. 14148-14170, (2019); Akbar U., Li Q., Akmal M.A., Shakib M., Iqbal W., Nexus between agro-ecological efficiency and carbon emission transfer: evidence from China, Environ Sci Pollut Res, 28, pp. 18995-19007, (2021); Alvarado R., Tillaguango B., Dagar V., Ahmad M., Isik C., Mendez P., Toledo E., Ecological footprint, economic complexity and natural resources rents in Latin America: empirical evidence using quantile regressions, J Clean Prod, 318, (2021); Anghel I., Siminica M., Cristea M., Noja G.G., Sichigea M., Bioeconomy credentials and intellectual capital: a comparative modeling approach for the E.U.-13 and E.U.-15. Econ. Res. – Ekon, Istraz, 32, pp. 2699-2722, (2019); Bonfiglio A., Arzeni A., Bodini A., Assessing eco-efficiency of arable farms in rural areas, Agr Syst, 151, English 11 10.1007/s11356-021-17022-3https://www.scopus.com/inward/record.uri?eid=2-s2.0-85117967625&doi=10.1007%2fs11356-021-17022-3&partnerID=40&md5=9c4675bbc97f6a9c0b5fde0b9ad53266

Was there policy "reform"? Evolution of EU domestic support for processed fruits and vegetables2011 Policy " reform" in agricultural markets is often associated with less government regulation and expenditures, or a shift towards more efficient interventions. The European Union (EU) adopted major policy changes for processed fruits and vegetables in 2001 and again in 2008, and we employ a simulation model to examine the effects of the three policy regimes in place before and after each of the changes. Our analysis incorporates the heterogeneity of processing firms in the EU and considers how they responded to the different policy regimes. Simulation results indicate that the EU subsidies increased EU tomato production by 3.8% for the regime that began in 2008 and 9.1% for the regime that began in 2001 compared to no subsidies. The policy regime that was in place from 2001 through 2007 led to the greatest distortions in global processing tomato markets, in part because it directed more of the benefits to EU growers and less to EU processors and consumers. Thus changes in 2001 " reformed" policy by redistribuAgricultural policy reform; Common Agricultural Policy; Domestic support; Inframarginal subsidies; Processing fruit and vegetable markets; TomatoesLycopersicon esculentum; agricultural market; Common Agricultural Policy; European Union; food market; fruit production; heterogeneity; policy reform; subsidy system; vegetableAlston J.M., Gray R., Sumner D.A., The wheat war of 1994, Canadian Journal of Agricultural Economics, 42, pp. 231-251, (1994); Alston J.M., James J.S., The incidence of agricultural policy, Handbook of Agricultural Economics, (2002); Alvarez-Coque J.M., Agricultural trade and the Barcelona Process: is full trade liberalisation possible?, European Review of Agricultural Economics, 29, pp. 399-422, (2002); Amezaga J.J., Personal Communication, (2002); Armington P.S., A theory of demand for products distinguished by place of production, IMF Staff Papers, 16, pp. 159-176, (1969); Balkhausen O., Banse M., Grethe H., Modelling CAP decoupling in the EU: a comparison of selected simulation models and results, Journal of Agricultural Economics, 59, pp. 57-71, (2008); Behr H.-C., An evaluation of alternative EC-market policies for fruit and vegetables, European Review of Agricultural Economics, 17, pp. 1-17, (1990); Brans H., (2001); Chau N.H., de Gorter H., Disentangling the consequences of direct payment schemes in aEnglish 2 10.1016/j.foodpol.2011.02.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-79955467964&doi=10.1016%2fj.foodpol.2011.02.002&partnerID=40&md5=486ee05d283e04e9c88d09b12d19da41

Multi-scale assessment and spatial modelling of agricultural land abandonment in a European peripheral region: Galicia (Spain), 1956-20042012 The environmental, cultural and economic consequences of land use change, including abandonment of agricultural use, have been recognized for a long time. It has often been assumed that the transformations of the agricultural systems in developed countries (and particularly in Europe) took place, for the main part, in the immediate years after the Second World War. In this paper we present a review of different statistical and cartographic sources available for a peripheral region in Europe (Galicia, Spain) characterized by small-scale farming and a very fragmented property system, that suggests otherwise: modernization of agriculture apparently took place without major changes in agricultural area until the country gained access to the European Economic Community, and the effect of Common Agricultural Policy reforms during the decade of 1990 is suggested as a major driver for the net decrease of agricultural area in the region between 1956 and 2004. On the other hand, this paper emphasizes the spatial compleAfforestation; CAP reform; Land abandonment; Land use change; Multinomial logistic modelGalicia [Spain]; Spain; abandoned land; afforestation; agricultural land; Common Agricultural Policy; European Union; farming system; land use change; logistics; modernization; peripheral region; policy reformBaldock D., Beaufoy G., Brouwer F., Godeschalk, Farming at the Margins: Abandonment or Redeployment of Agricultural Land in Europe, (1996); Baltas N.C., The restructured CAP and the periphery of the EU, Food Policy, 22, 4, pp. 329-343, (1997); Belair C., Ichikawa K., Wong B., Mulongoy K., Sustainable use of biological diversity in socio-ecological production landscapes, (2010); Bertaglia M., Joost S., Roosen J., Consortium E., Identifying European marginal areas in the context of local sheep and goat breeds conservation: a geographic system approach, Agricultural Systems, 94, pp. 657-670, (2007); Bibby P., Land use change in Britain, Land Use Policy, 26 S, (2009); Bivand R.; Bouhier A., La Galice: essai geographique d'analyse et d'interpretation d'un vieux complexe agraire, (1979); Cardesin Diaz J.M., Tierra, trabajo y reproducción social en una aldea gallega (s. XVIII-XX): Muerte de unos, vida de otros, (1992); Cliff A.D., Ord J.K., Spatial Processes: Models and Applications, (1981); Collantes Gutierrez F., English 98 10.1016/j.landusepol.2011.08.008https://www.scopus.com/inward/record.uri?eid=2-s2.0-84855259621&doi=10.1016%2fj.landusepol.2011.08.008&partnerID=40&md5=983d7a2df67c7559917426ba75cd473d

Sustainable rural development: The role of traditional activities in Central Italy2015 Traditional farming systems and other activities such as craftsmanship (e.g. manufacturing activities, local food production), represent a sustainable example of human integration with nature. Their maintenance and development, with opportune adaptations to the current socio-economic situation and cultural/technological advancements, are therefore valuable. Under the new Common Agricultural Policy (CAP), preference will be given to projects with a participative approach presented for funding covered by the Common Strategic Framework 2014-2020 programming. The challenge is to integrate participatory planning, people's attitude to traditional work with the European strategy for rural development. LEADER actions are an effective tool suitable for the implementation of such local development policies.In this paper, a ground-breaking attitude model to traditional activities has been developed. A questionnaire was compiled on the basis of current literature on attitude models and distributed to the community of a rLEADER; Participatory planning; Perception; Resilience; Rural development; Sense of place; Social-ecological landscapes; Traditional worksItaly; Common Agricultural Policy; participatory approach; perception; rural development; rural planning; sense of place; sustainable developmentAgarwal J., Malhotra N.K., An integrated model of attitude and affect: theoretical foundation and an empirical investigation, J. Bus. Res., 58, pp. 483-493, (2005); Ajzen I., Nature and operation of attitudes, Annu. Rev. Psychol., 52, pp. 27-58, (2001); Ajzen I., Fishbein M., Attitudes and the attitude-behavior relation: reasoned and automatic processes, Eur. Rev. Soc. Psychol., 11, 1, pp. 1-33, (2011); Altman I., Low S., Place Attachment, (1992); Antrop M., Why landscapes of the past are important for the future, Landscape Urban Plan., 70, 1-2, pp. 21-34, (2005); Arhonditsis G.B., Stow C.A., Steinberg L.J., Kenney M.A., Lathrop R.C., McBride S.J., Reckhow K.H., Exploring ecological patterns with structural equation modeling and Bayesian analysis, Ecol. Modell., 192, pp. 385-409, (2006); Arriaza M., Canas-Ortega J.F., Canas-Madueno J.A., Ruiz-Aviles P., Assessing the visual quality of rural landscapes, Landscape Urban Plan., 69, 1, pp. 115-125, (2004); Asheim B.T., Smith H.L., Oughton C., Regional innovation English 39 10.1016/j.landusepol.2015.06.013https://www.scopus.com/inward/record.uri?eid=2-s2.0-84956678856&doi=10.1016%2fj.landusepol.2015.06.013&partnerID=40&md5=5cc466b12bd5c6224ecd0e7afa7766c0

Distributive leakages of agricultural support: Some empirical evidence2004 The paper evaluates the transfer efficiency of the Austrian bread grain policy taking into account distributive leakages, i.e. how much of the transfers officially intended to support farm income are finally realised in the upstream and downstream industries. Gardner's [Am. J. Agric. Econ. 65 (1983) 225] well-known measure of average transfer efficiency (ATE) is augmented for the case of more than two social groups and computer-intensive simulation procedures are utilised to deal with parameter uncertainty. © 2003 Elsevier B.V. All rights reserved.Agricultural policy analysis; Computer-intensive simulation techniques; Distributive leakages; Transfer efficiencyAustria; Central Europe; Eurasia; Europe; agricultural economics; agricultural policy; cereal; subsidy systemAiginger K., Wieser R., Wuger M., Marktmacht im Lebensmitteleinzelhandel, WIFO-Monatsberichte, 12, pp. 797-809, (1999); Alston J.M., Hurd B.H., Some neglected social costs of government spending in farm programs, Am. J. Agric. Econ., 72, pp. 149-156, (1990); Astl A., Markt für Getreide und Mahlprodukte., (1991); Babcock B.A., Carter C.A., Schmitz A., The political economy of U.S. wheat legislation, Econ. Inquiry, 28, pp. 335-353, (1990); Bhuyan S., Lopez R.A., Oligopoly power and allocative efficiency in US food and tobacco industries, J. Agric. Econ., 49, pp. 434-442, (1998); Blandford D., Dewbre J., Structural adjustment and learning to live without subsidies in OECD countries, Am. J. Agric. Econ., 76, pp. 1047-1052, (1994); Bullock D.S., Salhofer K., Judging agricultural policies: A survey, Agric. Econ., 28, pp. 225-243, (2003); Cramer G.L., Wailes E.J., Gardner B.L., Lin W., Regulation in the U.S. rice industry, 1956-1989, Am. J. Agric. Econ., 72, pp. 1056-1065, (1990); Davis G.C., Espinoza M.C., A unifieEnglish 17 10.1016/S0169-5150(03)00080-Xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-1042278980&doi=10.1016%2fS0169-5150%2803%2900080-X&partnerID=40&md5=e135ce652c185fef984a0e99fabb70b0

Inefficiencies in the UK milk quota system2000 Given that the Common Agricultural Policy (CAP) of the European Union has imposed milk marketing quota on producers, the fact that they are tradeable in the UK increases economic efficiency. Nevertheless, significant inefficiencies remain. Modelling work reported here suggests that significantly more quota needed to be transferred from less to more efficient producers in 1996/97 for industry efficiency to be maximised, and that a large number of vulnerable inefficient producers remained in milk production. It is also shown that, despite tradeable quotas, a significant number of dairy farmers still achieve a poor match between available quota and production. It is argued that the rules on quota trading could be changed to increase efficiency. Finally, it is argued that UK milk producers are incurring costs for acquiring quota which add at least 12.5% to production costs: a high price to pay for the market stability which quotas have brought.Costs and inefficiencies; Milk; Tradeable quotasUnited Kingdom; agricultural policy; efficiency measurement; milk production; quota systemBoots M., Lansink A.O., Peerlings J., Efficiency loss due to distortions in Dutch milk quota trade, European Review of Agricultural Economics, 24, 1, pp. 31-46, (1997); Burrell A., EC agricultural surpluses and budget control, Journal of Agricultural Economics, 38, 1, pp. 1-14, (1987); Burrell A., Milk Quotas in the European Community, (1989); Colman D., Burton M.P., Rigby D.S., Franks J.R., Economic Evaluation of the UK Milk Quota Scheme, (1998); Colman D., Burton M.P., Rigby D.S., Franks J.R., Modelling effects of milk policy reform on UK milk production, Discussion Paper 9904, (1999); Dawson P.J., The simple analytics of agricultural production quotas, Oxford Agrarian Studies, 19, 2, pp. 127-130, (1991); Farrar J., Franks J.R., The Economics of Milk Production in England and Wales, 1996/97, (1998); Dairy Facts and Figures 1987, (1988); Guyomard H., Delache X., Irz X., Mahe L.-P., A microeconometric analysis of milk quota transfer: Application to French producers, Journal of Agricultural Economics, 47, 2, pEnglish 30 10.1016/S0306-9192(99)00061-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0033983641&doi=10.1016%2fS0306-9192%2899%2900061-5&partnerID=40&md5=f4f15c66890619ada1e0727e8a9389eb

An econometric irrigated crop allocation model for analyzing the impact of water restriction policies1999 The objective of the Spanish government-funded GESMO project is to research on new water policy evaluation and monitoring tools, applied to aquifer 8/23 in the Eastern Mancha, which covers one of the most important areas under the charge of the Jucar Catchment Confederation. The project is to output two types of end products: Decision Support Systems for defining water use policies, including economic impact and environmental simulators within a single multi-criteria decision-making environment and Measure Monitoring and Control Systems employing tele-detection and simulation of crop water needs. The Decision Support Systems will include three, highly complex, theoretical models in a single information technology product: a three-dimensional aquifer 8/23 behavior simulation model, an econometric model to predict crop allocation depending on the economic environment, water availabilities, etc., and an automatic alternative generation and evaluation system based on a multi-criteria methodology. The objective ofDecision support system; Econometric model; Water managementSpain; crop; irrigation system; monitoring; water managementAllanson P.F., The Manchester policy simulation model of UK agriculture (main report)., (1988); Bewley R., Allocation models., Specification, Estimation and Applications., (1986); Bewley R., Young T., Colman D., A system approach to modelling supply equations in agriculture, J. Agric. Econ., 38, 2, pp. 151-166, (1987); Burton M.P., An Agricultural Policy Model for the UK., (1992); Burton M.P., Martin J.P., A model of the UK horticultural sector., Manchester Working Papers in Agricultural Economics WP, 86, 4, (1986); Fernandez J.A., Informe Sobre Evolución de los Niveles Piezométricos de la Unidad Hidrogeológica 08.29 Mancha Oriental en el Periodo Mayo 95- Mayo 96. Dirección de Aguas Subterráneas y Geotécnia., (1996); Hunt B.F., Upcher M.R., Generalized adjustment of asset equations, Aust. Econ. Papers, 18, pp. 308-321, (1979); Ibanez J., Un modelo econométrico de ámbito nacional y regional (Navarra) para el sector agrario., (1995); Kost E., Model validation and the net trade model, Agric. Econ. Res., 32, 2, pEnglish 12 10.1016/S0378-3774(99)00030-Xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0033200035&doi=10.1016%2fS0378-3774%2899%2900030-X&partnerID=40&md5=70a5fad349fb0d796a1e2bf0874197b8

Modelling the new EU cereals and oilseeds regime in the Netherlands1996 This paper examines the regional, farm-specific and sectoral effects of the new CAP regime for cereals and oilseeds (CO) with a simulation model of Dutch arable farming. The model is estimated with panel data on Dutch arable farms over the period 1970-1992. Simulation results are aggregated for different farm classes and for the whole sector. Simulation of the new CO regime shows a reduction in the output of CO crops and other outputs by respectively 8.9 per cent and 0.4 per cent. Production of rootcrops increases by 0.4 per cent. Pesticide and N-fertiliser use fall by 2.8 and 6.7 per cent respectively and profit by 2 per cent. Most large farms react to the new CO regime by reducing the area of CO crops and participating in the set-aside arrangements. In aggregate, 2 per cent of the total arable area is set aside. However, the results differ strongly between farms. © Walter de Gruyter, Berlin.CAP reform; Panel data; Set-aside; Simulation modelNetherlands; agricultural policy; arabale farming; CAP; policy impact; policy reform; simulation modelLandbouwcijfers; Het LEI-boekhoudnet van A tot Z, (1992); Akkerbouw 1975-1995, (1995); Chambers R.G., Applied Production Analysis, a Dual Approach, (1988); Chambers R.G., Just R., Estimating multioutput technologies, American Journal of Agricultural Economics, 71, pp. 981-995, (1989); Cox T.L., Wohlgenant M.K., Prices and quality effects in cross-sectional demand analysis, American Journal of Agricultural Economics, 68, pp. 908-919, (1986); Dupont D.P., Testing for input substitution in a regulated fishery, American Journal of Agricultural Economics, 73, pp. 155-164, (1991); Elhorst J.P., De inkomensvorming en de inkomensverdeling in de Nederlandse landbouw verklaard vanuit de huishoudproduktietheorie, Agricultural Economics Research Institute. Onderzoeksverslag, 72, (1990); Guyomard H., Le Mouel C., Surry Y., The CAP reform and the grain sector, a disaggregated and issue specific analysis, EC Agricultural Policy by the End of the Century, (1993); Jensen J.D., Lind K.M., Price and compensation effects on DaniEnglish 44 10.1093/erae/23.2.161https://www.scopus.com/inward/record.uri?eid=2-s2.0-0030478429&doi=10.1093%2ferae%2f23.2.161&partnerID=40&md5=bdf8c0284ed5a6f4bf6786a20b138930

What affects organic farming adoption in emerging economies? A missing link in the Indian agriculture sector2023 Purpose: This article intends to explore critical factors that affect the adoption of organic farming in emerging economies. The authors respond to the calls from policymakers, non-government organizations, business firms and scholars to improve the farmers' awareness of the negative impact of synthetic chemical pesticides, phosphorus, potassium fertilizers and mineral nitrogen used in traditional farming. Design/methodology/approach: Through self-administered survey questionnaires, responses were obtained from 397 farmers (conventional) regarding organic farming adoption in Haryana (India). The survey responses were collected between October 2022 and December 2022. The authors apply the “partial least squares structural equation modeling” (PLS-SEM) to test the framed hypotheses. Findings: The present article demonstrates six critical determinants of organic farming adoption, i.e. behavioral, cultivation, economic, governmental, marketing, and social factors. These six factors drive 71.0% (R2) variation in orAdoption; Contributory factors; Conventional farming; India; Organic farming; Organic productsAdebiyi J.A., Olabisi L.S., Participatory causal loop mapping of the adoption of organic farming in Nigeria, Environmental Management, 69, 2, pp. 410-428, (2022); Akhtar S.J., Parveen S., Small, marginal and women farmers in Uttar Pradesh: land rights and credit flows, International Journal of Research in Social Sciences, 4, 3, (2014); Altenbuchner C., Vogel S., Larcher M., Effects of organic farming on the empowerment of women: a case study on the perception of female farmers in Odisha, India, Women's Studies International Forum, 64, pp. 28-33, (2017); Altenbuchner C., Vogel S., Larcher M., Social, economic and environmental impacts of organic cotton production on the livelihood of smallholder farmers in Odisha, India, Renewable Agriculture and Food Systems, 33, 4, pp. 373-385, (2018); Azam M.S., Shaheen M., Decisional factors driving farmers to adopt organic farming in India: a cross-sectional study, International Journal of Social Economics, 46, 4, pp. 562-580, (2019); Azam M.S., Shaheen M., Narbariya S., English 3 10.1108/IJOEM-03-2023-0390https://www.scopus.com/inward/record.uri?eid=2-s2.0-85168108413&doi=10.1108%2fIJOEM-03-2023-0390&partnerID=40&md5=adf38e5ad83d5c30e4495f306a38c162
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Simulation of the impacts of the proposed direct payment scheme – The case of the Czech Republic2023 The draft Strategic plan of the Common Agricultural Policy (CAP) for the Czech Republic has provoked the displeasure of many entrepreneurs in agriculture due to the redistributive payments, to which 23% of the total volume of direct payments will be directed instead of the originally planned 10%. According to the creators of the Strategic plan, this should support the fairer distribution of payments, respecting the benefits arising from the scale of production of large companies. Critics of the plan claim that operating subsidies are already degressive and fear an adverse impact on medium-sized companies, which, given the structure of the companies in the Czech Republic, will affect a large part of agriculture. This article aims to identify the farm size for which direct payments will be reduced and the likely degree of the impact on the farm economy. Our results suggest that the new payment system will lead to a reduction in direct payments for farms larger than 313 ha and, from a farm size of 873 ha, directacreage; breakpoint; direct payments; profitability; subsidiesAppel F., Heinrich F., Balmann A., Structural Implications of the CAP Reform after 2020 – The German Case,  Seminar, (2019); Barreiro Hurle J., Bogonos M., Himics M., Hristov J., Perez Dominguez I., Sahoo A., Salputra G., Weiss F., Baldoni E., El-leby C., Modelling environmental and climate ambition in the agricultural sector with the CAPRI model, (2021); Beckman J., Ivanic M., Jelliffe J.L., Baquedano F.G., Scott S.G., Economic and Food Security Impacts of Agricultural Input Reduction Under the European Union Green Deal's Farm to Fork and Biodiversity Strategies, (2020); Bremmer J., Gonzalez-Martinez A.R., Jongeneel R.A., Huit-ing H.F., Stokkers R., Impact Assessment Study on EC 2030 Green Deal Targets for Sustainable Food Production. Effects of Farm to Fork and Biodiversity Strategy 2030 at Farm, National and EU Level, (2021); Cechura L., Zakova Kroupova Z., Lekesova M., Productivity and efficiency in Czech agriculture: Does farm size matter?, Agricultural Economics – Czech, 68, pp. 1-10, (2022); IntegratedEnglish 3 10.17221/328/2022-AGRICECONhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-85147499269&doi=10.17221%2f328%2f2022-AGRICECON&partnerID=40&md5=44c906011ff37047cd4a8a9280282bb6

Analysis of Specialisation and Management in Italian Farms Through a Partial Least Square-Structural Equation Modelling Approach2022 Using Italian data published by the Farm Accountancy Data Network, this study investigates whether certain variables such as labour, assets, crops, cost, and financial subsides allocated through the Common Agricultural Policy are able to act on the management and on the productive specialisation of Italian farms, and focuses on assessing the main relationships that exist between these variables and the items correlated to them in 8 main types of farming for the period 2004-2019. The results have revealed that while the type of farming practiced has had an influence on farm management, the impact of financial subsides allocated through the CAP has differed. This research fills a gap in the literature by investigating the main relationships that exist between farm specialisation and farm management through the PLSSEM. that enables the identification of which variables have the greatest influence on the management of Italian farms.  © 2022 Nicola Galluzzo, published by Sciendo.CAP; crop specialisation; FADN; PLS-SEM; Second pillarfarming system; modeling; research; specializationAlem H., Lien G., Hardaker J. B., Guttormsen A., Regional differences in technical efficiency and technological gap of Norwegian dairy farms: A stochastic meta-frontier model, Applied Economics, 51, 4, pp. 409-421, (2019); Anosike N., Coughenour C. M., The socioeconomic basis of farm enterprise diversification decisions 1, Rural Sociology, 55, 1, pp. 1-24, (1990); Bojnec S., Ferto I., Do CAP subsidies stabilise farm income in Hungary and Slovenia?, Agricultural Economics, 65, 3, pp. 103-111, (2019); Bowman W., The impact of specialization on farm financial performance, (2019); De Roest K., Ferrari P., Knickel K., Specialisation and economies of scale or diversification and economies of scope? Assessing different agricultural development pathways, Journal of Rural Studies, 59, pp. 222-231, (2018); De Rosa M., McElwee G., Smith R., Farm diversification strategies in response to rural policy: A case from rural Italy, Land Use Policy, 81, pp. 291-301, (2019); Espinosa M., Louhichi K., Perni A., Ciaian P., EU-wideEnglish 0 10.2478/euco-2022-0018https://www.scopus.com/inward/record.uri?eid=2-s2.0-85134530947&doi=10.2478%2feuco-2022-0018&partnerID=40&md5=7548ae1ba552b496f26ba355e1189d88

Impact analysis of the young farmers’ support program on Slovenian dairy sector development using econometric modeling approach2020 This study analyzes the effects that action 112 of the Rural Development Policy had on the socioeconomic status of Slovenian dairy farms. The data used in this paper were collected from Farm Accountancy Data Network (FADN), a database for applicants in action 112 (young farms transferees), from whose applications for participation in this action the data were obtained. Twenty-eight different econometric models were developed during the first stage of the research. The evaluation of the models was subsequently performed by applying valid statistical and econometric criteria. The results reveal the main positive effects that action 112 had on socioeconomic indicators of the dairy farms: number of full-time labor power, number of head of large livestock, total revenue (in euros) and net value added. Statistically significant differences in benefits from action 112 among dairy farms were determined by using two sets of dummy variables: region and level of education. The research in the field of the effect of the Dairy farms; Econometric models; Rural development; Socio-economic situationPrisenk J., Borec A., Janzekovic M., Grgic I., Pazek K., Rozman C., Turk J., The economic viability of value-based food chain for dairy farms in mountain regions: An econometric analysis approach, Mljekarstvo, 66, pp. 231-238, (2016); Raghav S., Sen C., Socio-economic status of farmers and their perception about technology adoption: A case study, Econ. Bus. Rew., 2, pp. 7-13, (2014); Beilin R., Lindborg R., Stenseke M., Pereira H., Liausas A., Slatmo E., Queiroz C., Analyzing how drivers of agricultural land abandonment affect biodiversity and cultural landscapes using case studies from Scandinavia, Iberia and Oceania, Land Use Policy, 36, pp. 60-72, (2014); Hou Y., Zhou S., Burkhard B., Muller F., Socioeconomic influences on biodiversity, ecosystem services and human well-being: A quantitative application of the DPSIR model in Jiangsau, China, Sci. Total Environ., 490, pp. 102-1028, (2014); Doobs C., Kendal D., Nitshke C., Multiple ecosystem services and disservices of the urban forest establishing their conEnglish 6 10.3390/agronomy10030429https://www.scopus.com/inward/record.uri?eid=2-s2.0-85082513803&doi=10.3390%2fagronomy10030429&partnerID=40&md5=f77fadeddb9ecd1bd777469920b7f4c1
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Redistribution and the Abolishment of Historical Entitlements in the CAP Strategic Plans: The Case of Greece2022 A key issue in CAP strategic planning in Greece is the treatment of historical entitlements. An unequal level of payments per hectare is difficult to justify in terms of the CAP’s rationale, and so the abolishment of these entitlements seems to be the most reasonable option. However, for historical reasons, this abolishment may result in a transfer of payments from smaller to larger farms and between different agricultural sub-sectors which could in turn lead to negative effects on the incomes of small farms and lead to farmers leaving the sector. We simulate the change to a flat rate payment in order to quantify these effects, then explore the possibility of employing the new obligatory redistribution measure, termed complementary income support, to mitigate any negative effects. We conclude that redistribution is, indeed, a powerful tool for fine-tuning decoupled payments if historical entitlements are to be abolished. © 2022 by the authors. Licensee MDPI, Basel, Switzerland.Agricultural policy; Common agricultural policy; Convergence; Simulation; Small farmsGreece; agroindustry; spatiotemporal analysis; strategic approachRegulation (EU) 2021/2115 of the European Parliament and of the Council of 2 December 2021 Establishing Rules on Support for Strategic Plans to be Drawn Up by Member States under the Common Agricultural Policy (CAP Strategic Plans) and Financed by the European Agricultural Guarantee Fund (EAGF) and by the European Agricultural Fund for Rural Development (EAFRD), (2021); Matthews K.B., Buchan K., Miller D.G., Towers W., Land Use Policy Reforming the CAP—With area-based payments, who wins and who loses?, Land Use Policy, 31, pp. 209-222, (2013); Rocchi B., The CAP reform between targeting and equity: A structural policy analysis for Italy, Eur. Rev. Agric. Econ, 36, pp. 175-201, (2009); Ciaian P., Kancs D., Swinnen J.F.M., The impact of the 2013 reform of the common agricultural policy on land capitalization in the European Union. Applied Economic Perspectives and Policy, Appl. Econ. Perspect. Policy, 36, pp. 643-673, (2013); Marchand F.L., Buysse J., Campens V., Claeys D., Fernagut B., Straeten Vander B., Van English 3 10.3390/su14020735https://www.scopus.com/inward/record.uri?eid=2-s2.0-85122530879&doi=10.3390%2fsu14020735&partnerID=40&md5=c8bcf3bf3ef41e0f7fa6de32f95e65c1

Farmland rental and productivity of wheat and maize: An empirical study in Gansu, China2017 The rapid growth of farmland rental markets in China raises questions about the association of farmland rental and agricultural productivity. Although this issue has been extensively studied, the majority of studies have focused on yields and technical efficiency, with input use and cost efficiency receiving little attention. This study aimed to determine the statistical association of wheat and maize farmers' farmland rental behaviors (renting land, not renting land and renting out land) and input use, and the consequent association of farmers' farmland rental behaviors and cost efficiency. For this purpose, the linear regression model and stochastic frontier model were employed, based on a survey data of 419 wheat and maize farmers in 25 villages in five counties of Gansu Province, China. The study found that farmland rental enhanced productivity and sustainability of agriculture through transferring farmland from households with less productivity to those with high productivity, and it was also helpful to Cost efficiency; Farmland rental; Input costs; Land consolidation; Stochastic frontier modelChina; Gansu; Triticum aestivum; Zea mays; agricultural land; agricultural market; agricultural modeling; agricultural policy; agricultural production; alternative agriculture; cost analysis; developing world; empirical analysis; maize; policy making; rental sector; subsidy system; wheatGodfray H.C.J., Beddington J.R., Crute I.R., Haddad L., Lawrence D., Muir J.F., Pretty J., Robinson S., Thomas S.M., Toulmin C., Food security: The challenge of feeding 9 billion people, Science, 327, pp. 812-818, (2010); Myers S.S., Smith M.R., Guth S., Golden C.D., Vaitla B., Mueller N.D., Dangour A.D., Huybers P., Climate change and global food systems: Potential impacts on food security and undernutrition, Annu. Rev. Public Health, 38, pp. 259-277, (2017); Gilbert N., Gewin V., Tollefson J., Sachs J., Potrykus I., How to feed a hungry world, Nature, 466, pp. 531-532, (2010); Wang X.L., Chen Y.Q., Sui P., Yan P., Yang X.L., Gao W.S., Preliminary analysis on economic and environmental consequences of grain production on different farm sizes in North China Plain, Agric. Syst., 153, pp. 181-189, (2017); Hubacek K., Guan D.B., Barua A., Changing lifestyles and consumption patterns in developing countries: A scenario analysis for China and India, Futures, 39, pp. 1084-1096, (2007); Wang Y.B., Wu P.T., Engel B.AEnglish 10 10.3390/su9101678https://www.scopus.com/inward/record.uri?eid=2-s2.0-85029714341&doi=10.3390%2fsu9101678&partnerID=40&md5=dcf97f2c85fab833b6abcfe0c7af511b

Modeling the impact of Romania's accession to European union on trade of live animals2011 The aim of this paper was to present the main aspects related to the situation and prospects of Romanian commerce with live animals. The economic protection aims is to protect the national economy against the foreign competition. This aspect is accomplished by taking into account the tariff means, such as taxes and non-tariff means, like licensing, quota or voluntary export restrictions. The primary objective of any government, regardless of its doctrine aim, is to protect the national economy. The problem is the degree of protection, the protected economic sectors and the instruments employed in order to achieve this purpose. Becoming a member of the European Union, Romania had to adopt laws and regulations regarding European agricultural policy. Concurrently with its adhering to the European Union, Romania has considerably changed its views in commercial politics. Although the concept of free exchange was not completely new to Romania at the time of its adhesion as Romania had previously signed several regiAgriculture; Commercial politics; Customs fee; Economic growth; European integration; TradeAnimalia; agriculture; animal husbandry; article; commercial phenomena; economic aspect; European Union; law; nonhuman; Romania; tax; trade unionO.C.E.D. Work On Trade, (2008); Shafaeddin S.M., Trade Liberalization and Economic Reform In Developing Countries: Structural Change Or De-industrialization, (2005); Manoilescu M., National Productive Forces and Foreign Trade, (1986); Fischer S., Dornbusch R., Startz R., Macroeconomics, (2004); Samuel T., The Impact of Trade Liberalisation On Economic Structure and Performance, (2007); Stiglitz E.J., Charlton A., Fair Trade For All, (2005); Rodriguez F., Rodrik D., TradePolicy and Economic Growth: A Skeptics Guide to The Cross-national Evidence, (2000); Smith A., The Wealth of Nation, (1776); Ricardo D., On the Principles of Political Economy and Taxation, (1817); Measuring Services Trade Liberalization and Its Impact On Economic Growth, (2001); Regular Report On Romanias Progress Towards Accession, (2004); Viorel T., Foreign Trade Development Strategy of Romanian Economy, (2004)English 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-80755155780&partnerID=40&md5=5f936275bf2b38f139ba725cd50bfca0

Direct payments versus interest rate subsidies to new farmers: a simulation analysis of alternative farm set-up policies in France2006 This article considers the effectiveness of the current farm set-up policy in France relative to a direct payments policy. Specifically, using information on French specialist cereal farms from the French Farm Accountancy Data Network, the current policy of interest rate subsidies plus direct payments is simulated and compared with a direct payments scheme in the presence of asymmetric information. The results indicate that the budgetary cost of a direct payment scheme when information is perfect, i.e. the government knows which farms would set up without subsidy, is substantially less than the subsidy cost of the simulation of the current policy. However, the results show that the presence of an imperfect information increases the costs of a direct payments policy significantly with total costs, in this case, substantially exceeding those for the current policy simulation. © 2004 Elsevier Ltd. All rights reserved.Direct payments; Farm set-up policy; France; Imperfect information; Young farmersEurasia; Europe; France; Western Europe; agricultural policy; cost-benefit analysis; farming system; interest rate; simulationBourgeon J.M., Jayet P.A., Picard P., An incentive approach to land set-aside programs, European Economic Review, 39, 8, pp. 1487-1509, (1995); Colman D.R., Economic issues from the broad grazing marshes conservation scheme, Journal of Agricultural Economics, 40, pp. 336-345, (1989); Dauce P., Leturqu F., Quinqu M., L'impact du deuxieme dispostif de préretraite sur l'installation des jeunes agriculteurs, Economie Rural, 253, pp. 51-77, (1999); Farm Accountancy Data Network. An A-Z of Methodology, (1989); WTO Negociations on Agriculture. Outline of the EC Comprehensive Negociating Proposal, (2000); Rural Development in the European Union, (2003); CAP Reform. A Long-term Perspective for Sustainable Agriculture, (2003); Folmer K., Labour Migration out of the Agricultural Sector in EC-9 Member States. Research Memorandum, (1993); Folmer K., Keyzer M.A., Merbis M.D., Stolwijk H.J., Veenendaal P., The Common Agricultural Policy Beyond the MacSharry Reform, (1995); Greene W., Econometric Analysis, (1993); Hennessy DEnglish 6 10.1016/j.landusepol.2004.08.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-33646859773&doi=10.1016%2fj.landusepol.2004.08.001&partnerID=40&md5=628c80b0d3190de403c4c4044a59ff94

Agricultural intensification and policy interventions: Exploring plausible futures for smallholder farmers in Southern Mali2018 Assessing how livelihoods in rural sub-Saharan Africa might change given future trends in socio-economic and biophysical conditions helps to identify and direct effective efforts towards poverty reduction. Based on existing literature, hypothetical changes in farmer practices and policy interventions were described and used to build five contrasting scenarios towards the year 2027. A simulation framework was developed to assess food self-sufficiency and income per capita now and in the future for a representative village of 99 households in Southern Mali. In the current situation, 26% of the farms were food self-sufficient and above the 1.9 US$ day−1 poverty line. This percentage would fall to 13% in the “Business as usual” scenario. In the “Dairy development” scenario, with intensification of livestock production and support to the milk sector, 27% of farms would be food self-sufficient and non-poor. Additional policy interventions targeting family planning and job creation outside agriculture would be needeFarm typology; Net fertility; Rural-urban migration; Yield gapMali; agricultural intensification; agricultural policy; agricultural worker; income; livelihood; rural-urban migration; simulation; smallholder; villageAffholder F., Effect of organic matter input on the water balance and yield of millet under tropical dryland condition, Field Crops Res., 41, pp. 109-121, (1995); African Development Bank, African Economic Outlook 2012. Special Theme: Promoting Youth Employment, (2012); Aparisi A.M., Diallo F., Balie J., Analyse des incitations et pénalisations pour le lait au Mali, (2012); Ba A., Lesnoff M., Poccard-Chapuis R., Moulin C.-H., Demographic dynamics and off-take of cattle herds in southern Mali, Trop. Anim. Health Prod., 43, pp. 1101-1109, (2011); Barnett B., Konate M., Mhloyi M., Mutambirwa J., Francis-Chizororo M., Taruberekera N., Ulin P., Konate M., The impact of family planning on women's lives: findings from the women's studies project in Mali and Zimbabwe, Afr. J. Reprod. Health, 3, (1999); Baudron F., Sims B., Justice S., Kahan D.G., Rose R., Mkomwa S., Kaumbutho P., Sariah J., Nazare R., Moges G., Gerard B., Re-examining appropriate mechanization in Eastern and Southern Africa: two-wheel tractors, conseEnglish 18 10.1016/j.landusepol.2017.10.044https://www.scopus.com/inward/record.uri?eid=2-s2.0-85032204811&doi=10.1016%2fj.landusepol.2017.10.044&partnerID=40&md5=8c577f99fd125133cdb772b49a955503

Impact of agricultural subsidies on biodiversity at the landscape level2007 Agricultural management is a major factor driving the change of faunal richness in anthropogenic landscapes. Thus, there is an urgent need to develop tools that allow decision-makers to understand better intended and unintended effects of agricultural policy measures on biodiversity. Here we demonstrate the potential of such a tool by combining a socio-economic model with the biodiversity model GEPARD to forecast the response of bird and carabid species richness to two scenarios of agricultural subsidies: (1) subsidies based on production levels and prices and (2) direct income support that is independent of production levels. We focussed on farmland of the Lahn-Dill area, Germany, as an example of European regions with low intensity farming. GEPARD predicts faunal richness and is based on multi-scaled resource-selection functions. Under both scenarios the area of predicted losses in species richness of birds and carabids was larger than the area of predicted gains in species richness. However, the area with Faunal diversity; GIS; Land use scenarios; Modelling; Multiple spatial scalesCentral Europe; Eurasia; Europe; Germany; Hesse; Lahn-Dill Highlands; Aves; Carabidae; agricultural economics; agricultural management; agricultural policy; avifauna; beetle; biodiversity; bird; decision making; ecological modeling; GIS; land use; landscape; species richness; subsidy systemAkaike H., Information theory as an extension of the maximum likelihood principle, Second international symposium on information theory, pp. 267-281, (1973); Anderson D.R., Burnham K.P., Thompson W.L., Null hypothesis testing: Problems, prevalence, and an alternative, J Wildlife Manage, 64, pp. 912-923, (2000); Atauri J.A., de Lucio J.V., The role of landscape structure in species richness distribution of birds, amphibians, reptiles and lepidopterans in Mediterranean landscapes, Landscape Ecol, 16, pp. 147-159, (2001); Benton T.G., Vickery J.A., Wilson J.D., Farmland biodiversity: Is habitat heterogeneity the key?, Trends Ecol Evol, 18, pp. 182-188, (2003); Betts M.G., Diamond A.W., Forbes G.J., Villard M.-A., Gunn J.S., The importance of spatial autocorrelation, extent and resolution in predicting forest bird occurrence, Ecol Model, 191, pp. 197-224, (2006); Beven K.J., Kirkby M.J., A physically based, variable contributing area model of basin hydrology, Hydrol Sci Bull, 24, pp. 43-69, (1979); Bezzel E., KomEnglish 39 10.1007/s10980-006-9060-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-34247634156&doi=10.1007%2fs10980-006-9060-8&partnerID=40&md5=caede73c9afa74a2c055b3aeffd79802

A Decision Support System Design Proposal for Agricultural Planning2024 According to estimates, the world population is expected to be around 9 billion by 2050. Related to this, the number of people suffering from hunger is increasing day by day. Unconscious use of agricultural lands, climate changes, and the effect of increasing population, the problem of food needs increase the pressure on agriculture. In order to meet the need for food effectively, studies in areas such as sustainable land/forest management, improvement of cultivation areas, and agricultural policies should be carried out urgently. Increasing productivity by improving agricultural activities is important in terms of realizing the potential of agricultural lands. In this study, a plant production plan is created according to the relevant data on the agricultural lands in a city. The aim is to create a sustainable production plan and to present a model that will increase the economic return that maximizes the return that was established. In the study, a mixed-integer model that maximizes the return is developed agricultural planning; agricultural revenue; decision support system; mathematical modeling; Mixed integer programmingArtificial intelligence; Climate change; Cultivation; Decision making; Forestry; Integer programming; Production control; Agricultural land; Agricultural planning; Agricultural revenue; Design proposal; Mathematical modeling; Mixed-Integer Programming; Number of peoples; Production plans; Sustainable lands; World population; Decision support systemsAhmed E., Sulaiman J., Mohd S., Agricultural resources allocation and field crops competition, Am. J. Agric. Biol. Sci., 6, 3, pp. 384-392, (2011); Alabdulkader A.M., Al-Amoud A.I., Awad F.S., Optimization of the cropping pattern in Saudi Arabia using a mathematical programming sector model, Agric. Econ., 58, 2, pp. 56-60, (2012); Andreea I.R., Adrian T.R., Linear programming in Agriculture: Case study in region of development South-Mountenia, Int. J. Sustain. Economies Manag. (IJSEM), 1, 1, pp. 51-60, (2012); Lu S.S., Liu Y.S., Long H.L., Xing-Hang G.U.A.N., Agricultural production structure optimization: A case study of major grain producing areas, China, J. Integr. Agric., 12, 1, pp. 184-197, (2013); Jeyavanan S., Siyambalapitiya S.B., Jeyavanan K., Application of goal programming on yield optimization of selected agricultural crops, Int. J. Innovat. Res. Sci. Eng. Technol., 6, 7, pp. 12472-12477, (2017); Li X., Ma X., An uncertain programming model for land use structure optimization to promote effectivenEnglish 0 10.1007/978-981-99-6062-0_56https://www.scopus.com/inward/record.uri?eid=2-s2.0-85174576979&doi=10.1007%2f978-981-99-6062-0_56&partnerID=40&md5=9ee0cf92aa5f0ce917d21cf1936ada86

Application of a dynamic model using agronomic and economic data to evaluate the sustainability of the olive grove landscape of Estepa (Andalusia, Spain)2019 Context: In the Andalusia region (Spain), olive grove agro-systems cover a wide area, forming social-ecological landscapes. Recent socioeconomic changes have increased the vulnerability of these landscapes, resulting in the abandonment and intensification of farms. The provision of the main ecosystem services of these landscapes have thus been degraded. Objectives: To analyse the sustainability of an olive grove social-ecological landscape in Andalusia. Specifically, to develop a quantitative model proposing land planning and management scenarios, considering abandonment, production and economic benefits of olive crops in different conditions of erosion and management. Methods: We applied a dynamic model using agronomic and economic data, to evaluate different types of olive management. We considered different levels of erosion, the loss of production related to this erosion, and useful life spans for each type of management. We simulated scenarios for the long-term assessment of dynamics of crops, abandonmenCommon Agricultural Policy; Landscape services; Management scenarios; Soil erosion; Sustainable olive grove managementAndalucia; Spain; agricultural ecosystem; agricultural intensification; agricultural management; agronomy; Common Agricultural Policy; conservation status; data set; ecological modeling; economic conditions; ecosystem service; landscape; soil erosion; sustainabilityAproximación a Los Costes Del Cultivo Del Olivo. Cuaderno De Conclusiones Del Seminario AEMO, (2012); Aguilera F., Valenzuela L.R., Microclimatic-induced fluctuations in the flower and pollen production rate of olive trees (Olea europaea L.), Grana, 51, 3, pp. 228-239, (2012); Beaufoy G., EU Policies for Olive Farming: Unsustainable on All Counts, WWF. Birdlife International. Brussels, Belgium, (2001); Ley 5/2011, De 6 De Octubre, Del Olivar De Andalucía, (2011); Plan Director Del Olivar Andaluz Decreto 103/2015, (2015); Colacicco D., Osborn T., Alt K., Economic damage from soil erosion, J Soil Water Conserv, 44, 1, pp. 35-39, (1989); Connor D.J., Gomez-del-Campo M., Rousseaux M.C., Searles P.S., Structure, management and productivity of hedgerow olive orchards: a review, Sci Hortic-Amsterdam, 169, pp. 71-93, (2014); Cumming G.S., Olsson P., Chapin F.S., Holling C.S., Resilience, experimentation, and scale mismatches in social-ecological landscapes, Landscape Ecol, 28, pp. 1139-1150, (2013); D'Imperio M., ManEnglish 22 10.1007/s10980-019-00773-3https://www.scopus.com/inward/record.uri?eid=2-s2.0-85061307961&doi=10.1007%2fs10980-019-00773-3&partnerID=40&md5=0182575221dd63f4029f3476d3f52adf

A participatory approach based on the serious game Dynamix to co-design scenarios of crop-livestock integration among farms2022 Context: Crop-livestock integration is a theoretical ideal for sustainable agriculture. However, the number of European crop-livestock farms has decreased due to multiple factors (e.g. agricultural policies and work constraints). Crop-livestock integration beyond the farm level (e.g. through grain-manure exchanges) is a relevant option to address these limiting factors. However, this integration within farmer groups is challenging because it requires collective redesign to address organizational issues. Objective: We developed a participatory approach that includes the serious game Dynamix to support the co-design of scenarios of crop-livestock integration among farms. Methods: The approach consists of six steps: (1) initial group meeting to define the problem; (2) farmer interviews to identify motivations and collect technical and economic farm data; (3) scenario co-design meeting using the serious game Dynamix, including a spatially explicit board game and a simulation model; (4) multicriteria evaluation ofAction research; Agroecological transition; Co-design; Future scenarios; Integrated crop-livestock systems; Serious gameFrance; agricultural management; agroecology; autonomy; cropping practice; fertilizer application; mixed farming; participatory approachArgyris C., Schon D., Organizational Learning: A Theory of Action Perspective, (1978); Asai M., Langer V., Frederiksen P., Jacobsen B.H., Livestock farmer perceptions of successful collaborative arrangements for manure exchange: a study in Denmark, Agric. Syst., 128, pp. 55-65, (2014); Asai M., Moraine M., Ryschawy J., de Wit J., Hoshide A.K., Martin G., Critical factors for crop-livestock integration beyond the farm level: a cross-analysis of worldwide case studies, Land Use Policy, 73, pp. 184-194, (2018); Barreteau O., Bots P.W.G., Daniell K.A., A framework for clarifying “participation” in participatory research to prevent its rejection for the wrong reasons, Ecol. Soc., (2010); Basco-Carrera L., Warren A., van Beek E., Jonoski A., Giardino A., Collaborative modelling or participatory modelling? A framework for water resources management, Environ. Model. Softw., 91, pp. 95-110, (2017); Biggs R., Schluter M., Biggs D., Bohensky E.L., BurnSilver S., Cundill G., Dakos V., Daw T.M., Evans L.S., Kotschy K., LeEnglish 6 10.1016/j.agsy.2022.103414https://www.scopus.com/inward/record.uri?eid=2-s2.0-85131434914&doi=10.1016%2fj.agsy.2022.103414&partnerID=40&md5=fda6412275fbe8cede155abf59ddcddc

Quantifying the viability of farming in Ireland: Can decoupling address the regional imbalances?2008 Irish agriculture has undergone fundamental transformations in the last two decades. A growing divergence between farming and non-farming incomes and a significant increase in part-time farming have led to intense debates surrounding the future viability of the Irish farmer. Irrespective of such deliberations, agriculture still remains an important employer and contributor to the regional economies of Ireland, a factor that is discussed in this paper. An analysis of the financial performance of farms shows that the regions that rely most on agriculture as an employer have the most economically and physically disadvantaged farms. The paper examines the role of agricultural policy in addressing this regional imbalance. In particular, the recent decoupling policy is examined. The results of economic models suggest that the decoupling reform increases the viability of farming in Ireland across all regions. However, the decision to implement the historical decoupled payment scheme has served to perpetuate the econAgricultural policy; Decoupling; Economic modelling; Farming; ViabilityEurasia; Europe; Ireland; Western Europe; agrarian reform; agricultural economics; agricultural policy; farming system; quantitative analysisBinfield J., Et al., The Luxembourg CAP reform agreement: Implications for EU and Irish agriculture, The Luxembourg CAP reform agreement: Analysis of the impact on EU and Irish agriculture, pp. 1-29, (2003); Breen J., Hennessy T., Thorne F., The impact of decoupling on the decision to produce: An Irish case study, Food Policy, 30, 2, pp. 129-144, (2005); Burton R., Wilson G.A., Injecting social psychology theory into conceptualisation of agricultural agency: Towards a post-productivist farmer self identity?, Journal of Rural Studies, 22, pp. 95-115, (2006); Principal statistics relating to labour force; Cloke P.J., Goodwin M., Conceptualising countryside change: From post-Fordism to rural structured coherence, Transactions of the Institute of British Geographers, 17, pp. 321-336, (1992); Colman D., Harvey D.R., The future of UK dairy farming, commissioned jointly by the MDC, DIAL, and DEFRA, with project advice from the NFU, on behalf of the Dairy Supply Chain Forum. Available from, (2003); Connolly L., Et alEnglish 32 10.1080/00750770801909342https://www.scopus.com/inward/record.uri?eid=2-s2.0-44949168633&doi=10.1080%2f00750770801909342&partnerID=40&md5=47c9413e48876c27a617f843ca469fed

Optimal Design of Agri-environmental Schemes under Asymmetric Information for Improving Farmland Biodiversity2019 Information asymmetry is one of the main obstacles to the effective design and implementation of agri-environmental schemes (AES). The literature has generally addressed this issue through the use of principal-agent models (PAM). We develop a PAM to support optimal design of a new AES for improving farmland biodiversity. We use the results of choice experiments to assess both the costs incurred by the agent for the provision of biodiversity and the resulting social benefits. We also make a number of novel contributions such as the inclusion of a non-linear non-compliance detection curve, a sensitivity analysis to identify which parameter estimates have a critical impact on PAM results, and analysis of the efficiency of different sanction scenarios. The results suggest that: (i) the second-best solutions differ significantly from the optimal solutions attainable with perfect information, with farmers being strongly over-compensated for the extra costs associated with improved biodiversity; (ii) monitoring leveCommon Agricultural Policy; moral hazard; mountain olive groves; principal-agent model; public goodsagricultural land; biodiversity; Common Agricultural Policy; experimental design; modeling; public goodsAuerbach A.J., Hines J.R., Taxation and economic efficiency, Handbook of Public Economics, pp. 1347-1421, (2002); Bartolini F., Gallerani V., Raggi M., Viaggi D., Modelling the linkages between cross-compliance and agri-environmental schemes under asymmetric information, Journal of Agricultural Economics, 63, pp. 310-330, (2012); Blandford D., Information deficiencies in agricultural policy design, implementation and monitoring, OECD Food, Agriculture and Fisheries Working Papers, 6, pp. 1-58, (2007); Bocqueho G., Jacquet F., Reynaud A., Expected utility or prospect theory maximisers? Assessing farmers’ risk behaviour from field-experiment data, European Review of Agricultural Economics, 41, pp. 135-172, (2014); Bontems P., Thomas A., Regulating nitrogen pollution with risk averse farmers under hidden information and moral hazard, American Journal of Agricultural Economics, 88, pp. 57-72, (2006); Carmona-Torres C., Parra-Lopez C., Sayadi S., Chirosa-Rios M., A public/private benefits framework for the design English 20 10.1111/1477-9552.12279https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064906138&doi=10.1111%2f1477-9552.12279&partnerID=40&md5=b2e382ed8db600e9acda909b2f6e72d3

The Role of the Common Agricultural Policy in Enhancing Farm Income: A Dynamic Panel Analysis Accounting for Farm Size in Italy2020 As a multi-objective policy, the EU Common Agricultural Policy continues to secure significant income support for farmers as one of the nine specific objectives. We estimate the income transfer efficiency of a broad set of pivotal policy measures, focusing on the effects of farm structure on income transfer efficiency. We use dynamic modelling, based on a micro-data panel of Italian farms for the period 2008–2014, allowing for endogeneity, simultaneity bias, and omitted variables. In line with previous studies and economic expectations, we find that decoupled direct payments provide the highest contribution to agricultural incomes, followed by agri-environmental payments and on-farm investment subsidies. Coupled payments have no significant impacts on farmers’ income. Generally, for all analysed Common Agricultural Policy measures, large farms benefit from greater transfer efficiency levels compared with medium and small farms. These differences among instruments and across farms suggest that policy-participaDynamic panel; EU Common Agricultural Policy; FADN; farm income support; farm size; income transfer efficiency; Italy; system-GMMItaly; Common Agricultural Policy; economic structure; farm size; household income; panel data; subsidy systemArellano M., Bond S., Some tests of specification for panel data: Monte carlo evidence and an application to employment equations, The Review of Economic Studies, 58, 2, pp. 277-297, (1991); Arrow K.J., The economics of information: An exposition, Empirica, 23, 2, pp. 119-128, (1996); Baldoni E., Coderoni S., Esposti R., Immigrant workforce and labour productivity in Italian agriculture: a farm-level analysis, Bio-based and Applied Economics, 6, 3, pp. 259-278, (2017); Bazzi S., Clemens M.A., Blunt instruments: Avoiding common pitfalls in identifying the causes of economic growth, American Economic Journal: Macroeconomics, 5, 2, pp. 152-186, (2013); Bennett H., Osterburg B., Nitsch H., Kristensen L., Primdahl J., Verschuur G., Strengths and Weaknesses of Crosscompliance in the CAP. Forces et faiblesses de l’eco-conditionnalite dans la PAC. Starken und Schwachen der Cross Compliance in der GAP, EuroChoices, 5, 2, pp. 50-57, (2006); Bloom N., Bond S., Van Reenen J., The dynamics of investment under uncertainty,English 21 10.1111/1477-9552.12383https://www.scopus.com/inward/record.uri?eid=2-s2.0-85088120993&doi=10.1111%2f1477-9552.12383&partnerID=40&md5=bee16cd31e3c643858cab0ebb647ac42

The impact of uncertainty on smallholder farmers’ income in kyrgyzstan2019 The farming systems in the mountain areas of Kyrgyzstan are primarily characterised by small-scale crop and livestock activities. Farmers are faced with several environmental, socio-economic and political challenges and constraints that result in significant uncertainties affecting their operations. This paper attempts to model how various sources of uncertainty collectively affected the smallholders’ farm incomes during a mid-term horizon using Monte Carlo simulation. The analyses were based on data collected through a survey of 235 smallholder farms in the medium and high-elevation mountains ranges and expert interviews. We defined a static and a dynamic scenario, the latter of which incorporating likely adjustments in land use and production methods by farmers in response to changing prices and factor costs. Our results suggest that to benefit from improving market opportunities, farmers should adjust and modify their farm management by expanding cash crops in the medium-elevation ranges or increasing herdAgricultural trade; Farming-systems economy; Kyrgyzstan; Monte Carlo simulationBobojonov I., Aw-Hassan A., Impacts of climate change on farm income security in Central Asia: An integrated modelling approach, Agri-Culture, Ecosystems & Environment, 188, pp. 245-255, (2014); Christensen G., Pomfret R., Distortions to Agricultural Incentives in the Kyrgyz Republic, (2007); Chung B., Mohamed Arshad F., Mohd Noh K., Fahmi Sidique S., Cost analysis of rice milling: A case study of 7 rice mills in Malaysia, Journal of Agribusiness in Developing and Emerging Economies, 6, 2, pp. 173-190, (2016); Agricultural Trade Policies in Post-Soviet Countries 2014–15, (2016); Graveline N., Loubier S., Gleyses G., Rinaudo J.-D., Impact of farming on water resources: Assessing uncertainty with Monte Carlo simulations in a global change context, Agricultural Systems, 108, pp. 29-41, (2012); Gupta R., Kienzler K., Martius C., Mirzabaev A., Oweis T., Pauw E., Qadir M., Shideed K., Sommer R., Thomas R., Sayre K., Carli C., Saparov A., Bekenov M., Sanginov S., Nepesov M., Ikramov R., Research Prospectus: A VisionEnglish 6 10.17170/kobra-20191127816https://www.scopus.com/inward/record.uri?eid=2-s2.0-85083325558&doi=10.17170%2fkobra-20191127816&partnerID=40&md5=e3a3c0b17ec6a22bd422040d69bf5c0c

Modelling of a spatial dss template in support to the common agricultural policy2006 This paper develops a methodology for modelling a template of spatial decision support systems (SDSS) using UML and Spatial OCL, a geographic extension to Object Constraint Language, in support to the Common Agricultural Policy (CAP). The paper outlines the proposed model for a SDSS, the issues raised during its conception and examples of OCL constraints are given. As presented in the paper, the challenge is to provide a template that could be easily specialized in order to meet the specific needs of different European countries. © 2006 Taylor & Francis Group, LLC.CAP; DSS; Spatial OCL; UML Booch G., Rumbauch J., Jacobson I., The Unified Modeling Language User Guide, (1999); No. 1782/2003 of 29 September 2003, Official Journal of the European Union; No. 1783/2003 of 29 September 2003, Official Journal of the European Union; Duboisset M., Pinet F., Kang M.A., Schneider M., Precise Modeling and Verification of Topological Integrity Constraints in Spatial Databases: From an Expressive Power Study to Code Generation Principles, Lecture Notes in Computer Science, 3716, pp. 465-482, (2005); Demuth B., Hussmann H., Loecher S., OCL as a Specification Language for Business Rules in Database Applications, Lecture Notes in Computer Science, 2185, pp. 104-117, (2001); Ref. number: OGC 03-040, (2003); Topic 1: Feature Geometry (ISO 19107 Spatial Schema), Version 5, (2001); Parker C., An approach to requirements analysis for decision support systems, International journal of Human-Computer Studies, 55, pp. 423-433, (2001); Pinet F., Kang M., Vigier F., Spatial Constraint Modelling with a GIS Extension of UML English 5 10.3166/jds.15.181-196https://www.scopus.com/inward/record.uri?eid=2-s2.0-84992063835&doi=10.3166%2fjds.15.181-196&partnerID=40&md5=c2bde957b14f3e3a5664cee62634d877

Making the commons work: Conservation and cooperation in Ireland2008 Commonage represents land held under common property that incorporates a system of local cooperative arrangements and rules to conserve and manage the Irish uplands. We analyze the institutional and economic factors that influence the behavior of commonage farmers under a common property regime using a recursive bivariate probit model. Results show that (1) cooperation has a positive and important impact on commonage conservation; (2) agricultural policies by way of livestock premia increase the level of degradation; while (3) farm financial support through agri-environment measures positively affects commonage conservation and encourages cooperation between farmers. © 2008 by the Board of Regents of the University of Wisconsin System.Eurasia; Europe; Ireland; Western Europe; agricultural policy; common property resource; land management; modeling; nature conservationMid-Term Evaluation of the CAP Rural Development Plan (CAP RDP) (2000-2006), Report by Afcon Management Consultants and University College, (2003); Ahuja V., Land, Degradation, Agricultural Productivity and Common Property: Evidence from Côte d'Ivoire, Environment and Development Economics, 3, 1, pp. 7-34, (1998); Almquist E., Mayo and Beyond: Land, Domestic Industry, and Rural Transformation in the Irish West, PhD diss, (1977); Andrews J.H., The Struggle for Ireland's Public Commons, Rural Ireland 1600-1900, (1987); Baland J.M., Platteau J.P., Halting Degradation of Natural Resources. Is There a Role for Rural Communities, (1996); Baland J.M., Coordination Problems in Local-level Resource Management, Journal of Development Economics, 53, 1, pp. 197-210, (1997); Baland J.M., Division of the Commons: A Partial Assessment of the New Institutional Economics of Land Rights, American Journal of Agricultural Economics, 80, 3, pp. 644-650, (1998); Bleasdale A., The Vegetation and Ecology of the Connemara Uplands, wiEnglish 10 10.3368/le.84.4.620https://www.scopus.com/inward/record.uri?eid=2-s2.0-57349096705&doi=10.3368%2fle.84.4.620&partnerID=40&md5=4f3e22b48c0f8c37fc3a168a486f4d12

“Green” Transformation of the Common Agricultural Policy and Its Impact on Farm Income Disparities2021 Taking into account the evolution of the Common Agricultural Policy (CAP), it is won-dered to what extent the “green” transformation of this policy and the accompanying change in the distribution of direct payments between farms contributed to the elimination of disproportions in agricultural income. The aim of the study was to investigate the changes in the proclaimed concepts related to the development of the EU agricultural sector in terms of their “green” transformation, and to assess the impact of “green” CAP payments on income inequalities between farms. The research was conducted based on the data representative for Polish commercial farms for the years 2004–2019, covering three financial perspectives of the agricultural policy. The methods of counter-factual modelling and assessment of income inequality were used in the study. The analyses showed that the evolution of the CAP priorities, and hence instruments, towards the pro-environmental (or, more broadly, towards sustainability) have so far had a rAgri-environment-climate payments; Agricultural policy; Farms; Sustainable developmentEnvironmental protection; Planning; Sustainable development; 'current; Agri-environment-climate payment; Agricultural policies; Agricultural practices; Agricultural sector; Climate protection; Commercial farms; Common agricultural policy; Income inequality; Policy instruments; AgricultureThe EU’s 2021–2027 long-term Budget and Next Generation EU. FACTS AND FIGURES, (2021); Hall P.A., Policy Paradigms, Social Learning and the State: The Case of Economic Policy making in Britain, Comp. Politics, 25, pp. 275-297, (1993); Kay A., Path dependency and the CAP, J. Eur. Public Policy, 10, pp. 405-420, (2003); Daugbjerg C., Feindt P.H., Post-exceptionalism in public policy: Transforming food and agricultural policy, J. Eur. Public Policy, 24, pp. 1565-1584, (2017); Matthews A., Implications of the New Redistributive Payment, CAP Reform Blog; Daugbjerg C., Swinbank A., Three Decades of Policy Layering and Politically Sustainable Reform in the European Union’s Agricultural Policy, Governance, 29, pp. 265-280, (2016); The European Environment—State and Outlook 2020. Knowledge for Transition to a Sustainable Eu-rope, (2019); Luxembourg European Council, Presidency Conclusions, (1997); O'Connor D., Renting H., Gorman M., Kinsella J., The Evolution of Rural Development in Europe and the Role of EU Policy, DEnglish 3 10.3390/en14248242https://www.scopus.com/inward/record.uri?eid=2-s2.0-85120775587&doi=10.3390%2fen14248242&partnerID=40&md5=9f943f15d19a0700ab79b2c7e9383b6b

Evaluating agricultural policy and the sustainability of production systems: an economic framework1993 This paper considers the topic of the sustainability of agricultural systems, addressing it in the context of economic analysis. Included in this analysis are economic valuations of natural resource depreciation, and with this inclusion the gross agricultural margins are reduced. The economic and resource accounting models used in the study integrate information at four levels; field, farm, region and nation. The aim is to represent in a consistent framework the farmers' financial perspectives together with wider environmental and economic perspectives. At the field level, the USDA Erosion-Productivity Impact Calculator (EPIC) model is used to simulate the physical changes in the soil that would result from different agronomic practices. Epic is linked to a simple farm-level programming model to assess the impact of commodity programs. These models are used to quantify a soil depreciation allowance which is presented for a range of crops and crop rotations. Off-site costs of soil erosion are incorporated in tagricultural policy; economic analysis; financial perspective; modelling approach; sustainable agricultureEnglish 13 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0027721816&partnerID=40&md5=104979a54c69036a611d93592aa4a27a

Sheep-for-meat farming systems in French semi-upland area. Adapting to new context: Increased concentrates and energy prices, and new agricultural policy2014 We used simulation to study how three French sheep production systems could adapt to a new context created by a surge in cereal prices associated with changes in common agricultural policy support. The evaluation criteria were economic performance, energy efficiency, emissions of greenhouse gases, and sensitivity to technical and economic fluctuations. We found the most intensive system was the most strongly affected, while the small size system with lower animal productivity was less sensitive to unforeseen events. The farm production of part of the grain needed for the flock, with a concomitant decrease in sheep numbers, significantly improved feed self-sufficiency. This mitigated fall in income and reduced the sensitivity of income to unforeseen events. The most self-sufficient system displayed greater energy efficiency, although lowered flock productivity could cause an increase in greenhouse gas emissions per unit carcass weight.Adaptation; Agricultural policy; Economics; Energy; Farming system; Hazard; Modelling; Self-sufficiency; Sensitivity; Sheep for meat; Simulation; Sustainable developmentCosts; Economic analysis; Economics; Emission control; Energy efficiency; Gas emissions; Greenhouse gases; Hazards; Models; Productivity; Sustainable development; Adaptation; Agricultural policies; Energy; Farming system; Self-sufficiency; Sensitivity; Simulation; agricultural policy; Common Agricultural Policy; energy efficiency; farming system; greenhouse gas; self sufficiency; sheep; simulation; sustainable development; Agriculture(2007); Bellet V., Morin E., Approche des coûts de production et des déterminants du revenu en élevage ovin viande, Institut de l'Élevage, Compte Rendu 110550020, (2005); Benoit M., Un outil de simulation du fonctionnement du troupeau ovin allaitant et de ses résultats économiques: Une aide pour l'adaptation à des contextes nouveaux, INRA Prod. Anim, 11, 3, pp. 199-209, (1998); Benoit M., Laignel G., Méthodologie d'élaboration de résultats technico-économiques en élevage ovin allaitant. Illustration en France, en zone de plaine et de montagne, Options Méditerranéennes. Série A: Séminaires Méditerranéens 70. Technical and Economic Analysis of the Sheep and Goat Production Systems: Methodology and Appraisal for Development and Prospects, 70, pp. 57-65, (2004); Benoit M., Laignel G., Energy balances in mixed crop-sheep farming system: Adaptations for its improvement and main factors of variation, Farming Systems Design 2007, Field-farm Scale Design and Improvement, pp. 41-42, (2007); Bochu J.L., Synthèse 2006 deEnglish 4 10.1504/IJSD.2014.058435https://www.scopus.com/inward/record.uri?eid=2-s2.0-84891605673&doi=10.1504%2fIJSD.2014.058435&partnerID=40&md5=8d9ea0ca2e7f14b1eb9ec2ea5c8b9658

Organic dairy farms in the EU: Production systems, economics and future development2003 Organic farming is increasingly considered in the European Common Agricultural Policy. Sound evaluations of the effects of policy measures on organic farms in the EU are needed to face the challenges in future policy design. The effects of various policy scenarios on profitability and development strategies of typical organic dairy farms are analysed for the EU countries - Germany, Denmark, the United Kingdom and Italy. Based on an approach which links simulation modelling and focus groups consisting of farmers and advisors, profitability of typical farms is analysed, the impact of policy scenarios (Agenda 2000 and two alternatives) simulated and farm adaptation strategies forecasted. Size, structure, productivity, profitability and policy environment surrounding typical organic farms differ widely between countries. Dairy farms will benefit from Agenda 2000. In adaptation to Agenda 2000 they are expected to either grow or diversify production. Two extreme alternative scenarios are also analysed in their impaEuropean comparison; Focus groups; Organic dairy farming; Profitability; Simulation modellingBedeutung der in der AGÖL Zusammengeschlossenen Betriebe in Deutschland, (2000); Ansaloni F., De Roest K., Use of resources and development and organic livestock farming in Italy: First results of an ongoing study, Resource Use in Organic Farming:, Proceedings of the Third ENOF Workshop, pp. 299-310, (1997); Dabbert S., Haring A.M., Zanoli R., Politik für den Öko-Landbau, (2002); Agenda 2000, (1999); Farm Accountancy Data Network. An A to Z of Methodology, (1989); Foster C., Lampkin N., European Organic Production Statistics 1993-1998, (2000); Haring A., Economic simulation of organic farms guided by farmers: A participatory approach to agricultural policy research, Proceedings of the 2nd SREN Workshop on Research Methodologies in Organic Farming - On-farm and Participatory Research, (2000); Haring A., Impact Assessment of Different Policy Options on Organic Farming: Farm Level Case Studies, (2001); Haring A., Organic Farms in the European Union: Expert-Based Simulation of the Impact of Future Policies and FaEnglish 17 10.1016/S0301-6226(02)00308-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0037355240&doi=10.1016%2fS0301-6226%2802%2900308-1&partnerID=40&md5=85cf2b6996e2897a499802d9c82fd4e8

Economic and environmental policy analysis of the Flumen-Monegros irrigation system in Huesca, Spain2000 This article describes a behavioral model of the Flumen-Monegros irrigation area (Spain) and presents the results from the model simulation under various policy scenarios. The model combines agronomic, economic and policy information in a framework built using linear programming and crop growth simulation techniques. An important feature of the model is the classification of crop acreage in various types of soils which have different productive potential. The objective function maximizes net margins of crops and includes direct payments of the Common Agricultural Policy (CAP). The crop activities covered in the model are the main crops cultivated in the area (fallow, wheat, barley, corn, sunflower, alfalfa, rice, other crops, and CAP set-aside). To validate the model, the results on cropland utilization obtained from the model have been compared with actual cropland utilization, concluding that the model closely approximates the actual data. The model is used to characterize the behavior of the irrigation areAragon; Huesca; Spain; agriculture; economic policy; environmental policy; irrigation system; modeling; policy analysisAlaejos A., Canas J., Seleccion de planes de cultivo en contexto de riesgo mediante el modelo MEDIA-DAP, Investigacion Agraria: Economia, 8, pp. 165-181, (1993); Alarcon S., Las tecnicas multicriterio y su aplicacion a la evaluacion de planes de desarrollo: El plan Tierra de Campos, Economia Agraria, 4, pp. 175-217, (1994); Arias P., Planificacion agraria en contexto de riesgo, mediante los modelos Motad y de Markowitz. Una aplicacion a la comarca de la Campina (Guadalajara), Investigacion Agraria: Economia, 9, pp. 393-409, (1994); Berbel J., Salas A., Rodriguez A., Repercusiones economicas y sociales de la tarificacion del agua de riego. Aplicacion a tres zonas regables, (1998); Berbel J., Jimenez J., Salas A., Gomez-Limon J., Rodriguez A., Impacto de la Politica de Precios del Agua en las Zonas Regables y su Influencia en la Renta y el Empleo Agrario, (1999); Casterad M., Herrero J., Irrivol: A method to estimate yearly and monthly water applied in an irrigation district, Water Resources Research, 34, 11, pEnglish 10 10.1111/j.1538-4632.2000.tb00424.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0033841042&doi=10.1111%2fj.1538-4632.2000.tb00424.x&partnerID=40&md5=58e25a666daf4cdc3e2e947b15188510

Agriculture sector resource and environmental policy analysis: An economic and biophysical approach1999 Agricultural pollution of the environment is jointly determined by economic decisions driving land use, production practices, and stochastic biophysical processes associated with agricultural production, land and climate characteristics. It follows that environmental and economic statistics, traditionally collected independently of each other, offer little insight into non-point pollutant loadings. We argue that effective policy development would be facilitated by integrating environmental and economic data gathering, combined with simulation modelling linking economic and biophysical components. Integrated data collection links economics, land use, production methods and environmental loadings. An integrated economic/biophysical modelling framework facilitates policy analysis because monetary incentives to reduce pollution can be evaluated in the context of market costs and returns that influence land use and production activity. This allows prediction of environmental and economic outcomes from alternative Agriculture; Data Collection; Environmental Pollution; Fertilizers; Humans; Models, Economic; Models, Statistical; Nitrogen; Taxes; fertilizer; nitrogen; agriculture; economics; human; information processing; legal aspect; pollution; review; statistical model; taxAbler D.G., Shortle J.S., Technology as an agricultural pollution control policy, Am J Agric Econ, 77, pp. 20-32, (1995); Arnold J.G., Williams J.R., Srinivasan R., King K.W., SWAT Soil and Water Assessment Tool, (1997); Baumol W.J., Oates W.E., The Theory of Environmental Policy, 2nd Edn., (1988); Crowder B.M., Ribaudo M.O., Young C.E., Agriculture and Water Quality, (1988); Darwin R., Tsigas M., Lewandrowski J., Raneses A., World Agriculture and Climate Change: Economic Adaptations, (1995); Darwin R., Tsigas M., Lewandrowski J., Raneses A., Land use and cover in ecological economics, Ecol Econ, 17, pp. 157-181, (1996); Faeth P., Growing Green: Enhancing the Economic and Environmental Performance of US Agriculture, (1995); Fuglie K., Ballenger N., Day K., Et al., Agricultural Research and Development: Public and Private Investments under Alternative Markets and Institutions, (1996); Goodchild M.F., Parks B.O., Steyaert L.T., Environmental Modeling with GIS, (1993); Heimlich R.E., Claassen R., Agricultural coEnglish 6 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0032609774&partnerID=40&md5=6dda520586eee45aaced422664eb9ee0

Impacts of alternative manure application rates on texas animal feeding operations: A macro level analysis2008 An integrated economic and environmental modeling system was developed for evaluating agro-environmental policies and practices implemented on large scales. The modeling system, the Comprehensive Economic and Environmental Optimization Tool-Macro Modeling System (CEEOT-MMS), integrates the Farm-level Economic Model (FEM) and the Agricultural Policy Environmental eXtender (APEX) model, as well as national databases and clustering and aggregation algorithms. Using micro simulations of statistically derived representative farms and subsequent aggregation of farm-level results, a wide range of agricultural best management practices can be investigated within CEEOT-MMS. In the present study, CEEOT-MMS was used to evaluate the economic and water quality impacts of nitrogen (N) and phosphorus (P) based manure application rates when implemented on all animal feeding operations in the State of Texas. Results of the study indicate that edge-of-field total P losses can be reduced by about 0.8 kg/ha/year or 14% when manuAnimal feeding operations; Best management practices; Clustering; Costs; Environmental impacts; Nonpoint source pollution; Simulation modelingNorth America; Texas; United States; Algorithms; Computer simulation; Environmental impact; Manures; Optimization; Animalia; Algorithms; Computer simulation; Environmental impact; Optimization; agri-environmental policy; agricultural practice; animal husbandry; best management practice; database; economic impact; environmental modeling; manure; nonpoint source pollution; optimization; water quality; Animal feeding operations; Best management practices; Nonpoint source pollution; ManuresAillery M., Gollehon N., Breneman V., Technical Documentation of the Regional Manure Management Model for the Chesapeake Bay Watershed., (2005); Arnold J.G., Srinivasan R., Muttiah R.S., Williams J.R., Large Area Hydrologic Modeling and Assessment; Part I: Model Development, Journal of the American Water Resources Association, 34, 1, pp. 73-89, (1998); Manure Production and Characteristics. ASAE Data: ASAE D384.1, ASAE Standards., (1995); Babcock B.A., Wu J., Campbell T., Gassman P.W., Mitchell P.D., Otake T., Siemers M., Hurley T.M., RAPS 1997: Agriculture and Environmental Outlook., (1997); Gassman P.W., Osei E., Saleh A., Hauck L.M., Application of an Environmental and Economic Modeling System for Watershed Assessments, Journal of the American Water Resources Association, 38, 2, pp. 423-438, (2002); Gassman P.W., Osei E., Saleh A., Rodecap J., Norvell S., Williams J.R., Alternative Practices for Sediment and Nutrient Loss Control on Livestock Farms in Northeast Iowa, Agriculture, Ecosystems and EnvironmentEnglish 9 10.1111/j.1752-1688.2008.00182.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-44049098495&doi=10.1111%2fj.1752-1688.2008.00182.x&partnerID=40&md5=94e5c16549f39a88d9815eb00f30677b

A methodology for integrated economic and environmental analysis of pollution from agriculture2006 This paper presents a methodology for analyzing the effect of policies focused at reducing pollution from agriculture. Such a methodology must take into account that agricultural pollution is an effect of a large set of interacting processes, covers many different substances, and may vary substantially due to shifts in natural and economic conditions. Thus, the methodology must both cover the specificities of the different processes/disciplines involved and foster integration across these in a consistent way. The basic challenge is to cover the non-linear fine-scale variations at different levels of land-based production systems. Our methodology is founded on the idea of partitioning. It implies structuring and simplifying existing variation in space and time into partitions that are considered homogeneous. These partitions are organized in a hierarchy, and the different processes involved are modeled at the relevant level. We have concluded that analyses with fairly high level of resolution are preferable. TErosion; Interdisciplinary analyses; Nutrient emissions; Partitioning; Pesticide use; Policy analyses; Pollution from agriculturepesticide application; policy analysis; pollution policyBaadshaug O.H., Lantinga E.A., ENGNOR, a Grassland Crop Growth Model for High Latitudes, (2002); Bechmann M.; Belcher K.W., Boehm M.M., Fulton M.E., Agroecosystem sustainability: A system simulation model approach, Agricultural Systems, 79, 2, pp. 225-241, (2004); Berntsen J., Petersen B.M., Jacobsen B.H., Olesen J.E., Hutchings N.J., Evaluating nitrogen taxation scenarios using the dynamic whole farm simulation model FASSET, Agricultural Systems, 76, 3, (2003); Bleken M.A., KONOR - A Model for Simulation of Cereal Growth, (2001); Bouzaher A., Cabe R., Johnson S.R., Mandale A., Shogren J.F., CEEPES: An Evolving System for Agroenvironmental Policy, Integrating Economics and Ecological Indicators: Practical Methods for Environmental Policy Analysis, pp. 67-90, (1995); Brady M., Managing agriculture and water quality, Four Essays on the Control of Large-scale Nitrogen Pollution. Agraria 369. Acta Universitatis Agriculturae Sueciae, (2003); Borresen T., Riley T., The need and potential for reduced tillage in NorwEnglish 36 10.1016/j.agsy.2005.04.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-33644509290&doi=10.1016%2fj.agsy.2005.04.002&partnerID=40&md5=7d8f0fe67cac3b4725e8de0813fd56e2

ECECMOD: An interdisciplinary modelling system for analyzing nutrient and soil losses from agriculture1999 This article discusses a set of principles for policy analysis of environmental problems. The main focus is on integrating economic and ecological analyses through a mathematical modelling framework. The paper starts by developing a general model for the study of environmental issues. Principles for operationalizing the model are discussed, and ECECMOD (a new modelling system constructed to analyze pollution from agricultural systems on the basis of these principles) is introduced. Some of the results obtained by ECECMOD are presented to facilitate a discussion about the gains to be obtained by this kind of analysis. The study shows that it is of great importance to combine economic add ecological analyses at a fairly high level of resolution when studying environmental effects of complex systems.Eco-eco modelling; Environmental regulations; Erosion; Interdisciplinary research; Nitrogenmodeling; nutrient dynamics; policy analysis; soil erosionAntle J.M., Capalbo S.M., Integrating economic & physical models for analyzing environmental effects of agricultural policy on nonpoint-source pollution, Theory, Modeling and Experience in the Management of Nonpoint-Source Pollution, pp. 155-178, (1993); Botterweg P.F., European Soil Erosion Model. Winter routines - possible solutions, Economics & Ecology/RMPA Working Paper, 10, (1992); Botterweg P.F., Snowmelt and frozen soils in simulation models, Modelling Soil Erosion by Water. NATO ASI Series, Series I-55, pp. 365-376, (1998); Botterweg P., Leek R., Romstad R., Vatn A., The Eurosem-Gridsem modelling system for erosion analyses under different natural and economic conditions, Ecol. Modelling, 108, pp. 115-129, (1988); Christensen B.T., Johnston A.E., Soil organic matter and soil quality: Lessons learned from long term field experiments at Askov and Rothamstead, Soil Quality for Crop Production, pp. 399-430, (1997); Costanza R., Wainger L., Bockstael N., Integrated ecological economic systems modelling: ThEnglish 37 10.1016/S0921-8009(98)00116-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0032841109&doi=10.1016%2fS0921-8009%2898%2900116-5&partnerID=40&md5=bd6abea95651321a9cd812263e161bd2

The impact of EU common agricultural policy on beef production: A dynamic modelling of producer's behaviour2011 When the Common Agricultural Policy (CAP) was originally established in the early 1960s the aim of the policy was to encourage farmers to produce more by offering them subsidies and putting systems in place that would guarantee them a high price for their products. However, by the 1980s this had led to large surpluses of products and calls for reform. As a consequence several reforms and adjustments of the CAP took place in the 1990s, culminating in 1999 with the introduction of the Agenda 2000 reform. This led to the last major reform of the CAP in 2003. The main aspect of the 2003 reform was the replacement of numerous income and production subsidy schemes with the Single Payment Scheme. This meant that payments to farmers were no longer linked to production or the number of animals kept. Instead, a form of basic income support is given to farmers who maintain their land according to agricultural and environmental compliance requirements. Regarding the Common Market Organization of beef and veal, the 2003 rHoward R.A., Dynamic Programming, Management Science, 12, pp. 317-348, (1966); Jarvis L.S., Cattle as Capital Goods and Ranchers as Portfolio Managers: An Application to the Argentine Cattle Sector, Journal of Political Economy, 82, pp. 489-520, (1974); Mundlak Y., Huang H., International Comparisons of Cattle Cycles, American Journal of Agricultural Economics, 78, 4, pp. 855-868, (1996); Nerlove M., Formari I., Quasi-rational expectations An alternative to fully rational expectations: An application to US beef cattle supply, Journal of Econometrics, 83, pp. 129-161, (1998); Reutlinger S., Short-Run Beef Response, Journal of Farm Economics, 48, 1-4, pp. 909-919, (1966); Rosen S., Murphy K.M., Scheinkman J.A., Cattle Cycles, Journal of Political Economy, 102, 3, pp. 168-492, (1994)English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84892021774&partnerID=40&md5=764c598094970b576db00cf9fe0c0087

An evaluation of economic models to provide policy advice in response to the BSE crisis in Canada2007 The days following the discovery of BSE in Canada were characterized by considerable uncertainty for both policy makers and industry stakeholders. This paper develops eight criteria for economic systems models that would provide information on the impacts of border closures and the effects of programs designed to alleviate some of the financial strain on industry stakeholders. The eight criteria provide a framework to evaluate two economic models used extensively by policy makers in Canada to provide policy guidance in addition to a survey of published economics literature related to the Canadian beef industry prior to the discovery of the BSE case in May 2003. The results suggest a need to improve the combination of knowledge and modeling skills and techniques before another tragedy strikes the agricultural industry in Canada. © 2007 Canadian Agricultural Economics Society.Report of the Auditor General on the Alberta Government's BSE Related Assistance Programs, (2004); Brester G.W., Marsh J.M., Smith V.H., The impacts on U.S. and Canadian slaughter and feeder cattle prices of a U.S. import tariff on Canadian slaughter cattle, Canadian Journal of Agricultural Economics, 50, pp. 51-66, (2002); Cranfield J.A.L., Goddard E.W., Open economy and processor oligopoly power effects of beef advertising in Canada, Canadian Journal of Agricultural Economics, 47, pp. 1-19, (1999); Curtiss C., The economic analysis related to the Canadian wheat board in the U. S. countervailing duty investigation of live cattle from Canada, Agribusiness, 16, pp. 487-9, (2000); Friedman M., Capitalism and Freedom., (1962); Hartley S., Personal Communication., (2006); Howard W.H., Cranfield J., Ontario beef producers' attitude about artificial insemination, Canadian Journal of Agricultural Economics, 43, pp. 305-14, (1995); Quagrainie K.K., Unterschultz J., Veeman M., Effects of product origin and selected deEnglish 2 10.1111/j.1744-7976.2007.00109.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-35548932061&doi=10.1111%2fj.1744-7976.2007.00109.x&partnerID=40&md5=ce0a444466ca823861aee55500405f8e

Modeling of water management for cotton production in Uzbekistan2022 Cotton is the main crop in Uzbekistan. The use of water for irrigation of cotton has a number of environmental consequences, most notably the decreasing of the Aral Sea, and triggering water salinity increase. Modeling of water management for cotton production in the cotton agro-eco zones of Uzbekistan is a challenge constrained by the availability and salinity of water. This research presents a system dynamics model of water management for cotton production in Uzbekistan. Causal loop diagram and stock flow diagram are hypothesized to generate the observed behavior of cotton production system. The model was programmed using the software STELLA and was solved using Runge–Kutta forth order method. Simulated results agree well with the observed data of cotton area and total cotton production quantitatively. Sensitivity analysis of the model have also been addressed. Also the model has been simulated to address the policy issue of investment on drip irrigation, cotton price liberalization, improvement in crop proCotton; Drip irrigation; Modeling; Price; Production; Simulation; System dynamicsAral Sea; Uzbekistan; Crops; Irrigation; Runge Kutta methods; Sensitivity analysis; System theory; Water management; Aral Sea; Cotton production; Drip irrigation; Environmental consequences; Modeling; Simulation; System dynamics modelling; Uzbekistan; Water salinity; Waters managements; agricultural management; agroecology; cotton; crop plant; crop production; drip irrigation; salinity; software; water management; CottonAbdullaev I., De Fraiture C., Giordano M., Yakubov M., Rasulov A., Agricultural water use and trade in uzbekistan: situation and potential impacts of market liberalization, Int. J. Water Resour. Dev., 25, 1, pp. 47-63, (2009); Bala B.K., Arshad F., Noah K., System Dynamics: Modeling and Simulation, (2017); Barlas Y., Formal aspects of model validity and validation in system dynamics, Syst. Dyn. Rev., 12, 3, pp. 183-210, (1996); Bousquet F., Modelling with stakeholders, Environ. Model. Softw., 25, 11, pp. 1268-1281, (2010); Davies E.G.R., Simonovic S.P., Global water resources modeling with an integrated model of the social–economic–environmental system, Adv. Water Resour., 34, 6, pp. 684-700, (2011); Djanibekov N., Petrick M., pp. 1-6, (2018); Djumaboev K., Hamidov A., Anarbekov O., Gafurov Z., Tussupova K., Impact of institutional change on irrigation management: a case study from southern Uzbekistan, Water, 9, 6, pp. 1-17, (2017); Dukhovny V., Sokolov V., (2003); Forkutsa I., Sommer R., Shirokova Y., Vlek PEnglish 4 10.1016/j.agwat.2022.107535https://www.scopus.com/inward/record.uri?eid=2-s2.0-85124508241&doi=10.1016%2fj.agwat.2022.107535&partnerID=40&md5=9874148852f967b450840d4f3db8990a

Evaluation of straw and agricultural policy impacts on the sustainability of the straw-based bioeconomy with an agent-based model2024 The use of straw as feedstock for the bioeconomy constitutes an important opportunity to fulfill the societal demand for biobased products and reduce the externalities incurred in the utilization of non-waste resources and alternative waste management methods. However, the insufficient supply of raw material and high reliance on government support have constrained further expansion of the industry. Additionally, the evaluation of policies is hindered by the complexity of bioeconomy systems, where multiple entities generate patterns that are difficult to analyze with conventional tools. We developed an agent-based model based on the Social-Ecological Systems framework and mixed methods to analyze the effect of various straw and agricultural policy scenarios on farmers, straw operators, and industrial plants, and their subsequent impacts on the socioeconomic and environmental outcomes of the straw-based industry. The results indicate that the combined use of straw retention and straw collection methods achievesAgent-based model; Bioeconomy; Circular economy; Crop residue; Policy analysis; StrawChina; Agriculture; Autonomous agents; Computational methods; Economics; Industrial plants; Sustainable development; Waste management; Agent-based model; Agricultural policies; Bio-based products; Circular economy; Crop residue; Government supports; Management method; Non-waste; Policy analysis; Waste resources; agricultural management; agricultural policy; complexity; crop residue; straw; sustainability; Agricultural wastesD'Amato D., Droste N., Allen B., Kettunen M., Laehtinen K., Korhonen J., Leskinen P., Matthies B., Toppinen A., Green, circular, bio economy: a comparative analysis of sustainability avenues, J. Clean. Prod., 168, pp. 716-734, (2017); Bioeconomy for a Sustainable Future, (2021); Marques A., Martins I., Kastner T., Plutzar C., Theurl M., Eisenmenger N., Huijbregts M., Wood R., Stadler K., Bruckner M., Canelas J., Hilbers J., Tukker A., Erb K., Pereira H., Increasing impacts of land use on biodiversity and carbon sequestration driven by population and economic growth, Nature Ecology & Evolution, 3, pp. 628-637, (2019); Roe S., Streck C., Obersteiner M., Frank S., Griscom B., Drouet L., Fricko O., Gusti M., Harris N., Hasegawa T., Hausfather Z., Havlik P., House J., Nabuurs G., Popp A., Sanz Sanchez M., Sanderman J., Smith P., Stehfest E., Lawrence D., Contribution of the land sector to a 1.5 degrees C world, Nat. Clim. Change, 9, (2019); Schyns J., Hoekstra A., Booij M., Hogeboom R., Mekonnen M., Limits to the English 0 10.1016/j.biombioe.2024.107177https://www.scopus.com/inward/record.uri?eid=2-s2.0-85189520492&doi=10.1016%2fj.biombioe.2024.107177&partnerID=40&md5=1b6137552eb698f3c2261424a690d686

Pesticide externalities from the US agricultural sector - The impact of internalization, reduced pesticide application rates, and climate change2011 This study uses mathematical programming to examine alternative assumptions about regulations of external costs from pesticide applications in US agriculture. We find that, without external cost regulation, climate change benefits from increased agricultural production in the US may be more than offset by increased environmental costs. The internalization of the pesticide externalities increase farmers' production costs but increase farmers' income because of price adjustments and associated welfare shifts from consumers to producers. Our results also show that full internalizations of external pesticide costs substantially reduces preferred pesticide applications rates for corn and soybeans as climate change. © 2011 Published by Elsevier Ltd.Agricultural sector model; Climate change impacts; Environmental policy analysis; Farm management adaptation; Pesticide externalities; United States; Welfare maximizationGlycine max; Zea mays; Agriculture; Climate models; Costs; Earth (planet); Environmental protection; Environmental regulations; Mathematical programming; Pesticides; Agricultural sector models; Climate change impact; Environmental policy analysis; Farm management adaptations; Pesticide externalities; United States; Welfare maximizations; Climate changeAgricultural Chemical Use Database, (2005); Koleva N.G., Schneider U.A., The impact of climate change on the external cost of pesticide applications in US agriculture, International Journal of Agricultural Sustainability, 7, pp. 203-216, (2009); Koleva N.G., Schneider U.A., Tol R.S.J., The impact of weather variability and climate change on pesticide applications in the US - An empirical investigation, International Journal of Ecological Economics & Statistics, 18, pp. 64-81, (2010); Knutson R.D., Smith E.G., Impacts of Eliminating Organophosphates and Carbamates from Crop Production, (1999); Schneider U.A., McCarl B.A., Schmid E., Agricultural sector analysis on greenhouse gas mitigation in US agriculture and forestry, Agricultural Systems, 94, pp. 128-140, (2007); Pretty J., Policy challenges and priorities for internalizing the externalities of modern agriculture, Journal of Environmental Planning and Management, 44, pp. 263-283, (2001); Alig R.J., Adams D.M., McCarl B.A., Projecting impacts of global climEnglish 11 10.1016/j.proenv.2011.05.016https://www.scopus.com/inward/record.uri?eid=2-s2.0-84857438729&doi=10.1016%2fj.proenv.2011.05.016&partnerID=40&md5=21ea303a447f78dfae57050cce0c3742

Economic and environmental effects of decoupled agricultural support in the EU2011 This article reports findings from a simulation model representing the European farming system disaggregated at different scales. This modeling experiment explores the effects of various decoupling options associated with the 2003 European agreement on gross margins, land use, shadow cost of land, and greenhouse gas emissions. Our results show increases in the farmers' gross margins when decoupled support is maintained equal to the amount of direct aid previously attributed to agricultural production, assuming unchanged prices. Land used for pasture increases at the expense of land used for cereals and protein crops. The extent to which these effects materialize depends on the policy options selected by Member States when implementing the Luxembourg agreement. When they opt for some recoupling of support, adverse net economic impacts occur for producers. Regional differences in impacts are more pronounced than the analysis aggregated at European and national scales suggests. This highlights the need for furthAgricultural supply; C67; Common Agricultural Policy; D78; Decoupled support; European Union scale; Linear programming; Modeling; Q18; Q54Europe; agricultural economics; agricultural emission; agricultural modeling; agricultural production; cereal; Common Agricultural Policy; cost-benefit analysis; economic impact; environmental economics; environmental effect; European Union; farming system; geostatistics; greenhouse gas; land use; linear programing; pasture; protein; regional patternBalkhausen O., Banse M., (2006); Balkhausen O., Banse M., Grethe H., Modelling CAP decoupling in the EU: A comparison of selected simulation models and results, J. Agric. Econ., 59, 1, pp. 57-71, (2008); Bamiere L., Godard C., Debove E., De Cara S., Jayet P.-A., Niang B., Interface between agriculture and the environment: Integrating yield response functions in an economic model of EU agriculture, Modelling agricultural policies: State of the Art and New Challenges, (2005); Banse M., Grethe H., Nolte S., Documentation of ESIM model structure, base data and parameters, (2005); Bogetoft P., Boye K., Neergaard-Petersen H., Nielsen K., Reallocating sugar beet contracts: Can sugar production survive in Denmark?, Eur. Rev. Agric. Econ., 34, 1, pp. 1-20, (2007); Buysse J., Fernagut B., Harmignie O., Henry de Frahan B., Lauwers L., Polome P., Van Huylenbroeck G., Van Meensel J., Farm-based modelling of the EU sugar reform: Impact on belgian sugar beet suppliers, Eur. Rev. Agric. Econ., 34, 1, pp. 21-52, (2007); ChakiEnglish 37 10.1111/j.1574-0862.2011.00538.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-80051565711&doi=10.1111%2fj.1574-0862.2011.00538.x&partnerID=40&md5=665eca6a516d71a20338e37832bb8242

Transformation of agro-forest management policy under the dynamic circumstances of a two-decade regional autonomy in Indonesia2021 Agro-forest management policy is one of the most trending issues in Indonesia under the dynamics circumstances of regional autonomy. Regional autonomy has been recognized in the formal governance system of the Republic Indonesia through Regional Governance Law 5/1972 and Village Governance Law 5/1979. A strong political reform following deep economic crisis in 1998 has forced Indonesian President Suharto to step down, and the new government has to accommodate political reform agendas, included a broader regional autonomy, which has been implemented under a Regional Governance Law 22/1999, then replaced by Law 32/2004 and Law 23/2014. The existing Regional Governance Law has shifted almost all authorities in forest management from the regency to the province, and associated with the new established Law 11/2020 on job creation, a single license of multi-purpose forest utilization was introduced, including agroforestry, that will potentially reduce deforestation and improve the community welfare. This study evalAgro-forest management; Interpretive structural modelling; Regional autonomy; Social forestryBarriers; Communication; Deforestation; Development; Dynamics; Forest Management; Indonesian; Risk Assessment; Indonesia; Deforestation; Economic and social effects; Economic crisis; Financial resources; Forest management policies; Forest utilization; Governance systems; Local development; Social forestries; Structural modelling; agricultural management; agricultural policy; agroforestry; autonomy; deforestation; economic conditions; forest management; governance approach; regional economy; welfare economics; Risk assessmentMarchi M., Ferrara C., Biasi R., Salvia R., Salvati L., Forest Management and Soil Degradation in Mediterranean Environments: Towards a Strategy for Sustainable Land Use in Vineyard and Olive Cropland, Sustainability, 10, (2018); Dewi S., Belcher B., Puntodewo A., Village economic opportunity, forest dependence, and rural livelihoods in East Kalimantan, Indonesia, World Dev, 33, pp. 1419-1434, (2005); Erbaugh J.T., Nurrochmat D.R., Purnomo H., Regulation, formalization, and smallholder timber production in northern Central Java, Indonesia, Agroforest. Syst, 91, pp. 867-880, (2017); Pribadi R., Nurrochmat D.R., Suhendang E., Siregar H., Enhancing the role of the district government in decentralized forest management, J. Manaj. Hutan Trop, 26, pp. 114-122, (2020); Nurrochmat D.R., The Impacts of Regional Autonomy on Policitcal Dynamics, Socio-Economics and Forest Degradation Case of Jambi— Indonesi, (2005); Barr C.M., Resosudarmo I.A.P., Dermawan A., McCarthy J., Moeliono M., Setiono B., Decentralization of ForEnglish 17 10.3390/f12040419https://www.scopus.com/inward/record.uri?eid=2-s2.0-85104397397&doi=10.3390%2ff12040419&partnerID=40&md5=10a2736d09478d21187a2afd3b331cd1

Characterisation of Organic Olive Farmers in the Framework of M11 of the Common Agricultural Policy2023 During the last decade, Common Agricultural Policy (CAP) has prioritised measures focused on sustainability and quality over production. The purpose of the AGRICORE project is to develop a tool based on agent-based modelling to assist policymakers in the design of improved policies. The present study belongs to a use case of this project that measures the environmental and climate impact of Measure 11—Organic agriculture—from the 2014–2020 Rural Development Programme of the Andalusian olive sector. As part of this study, a survey campaign was conducted, which collected data from 189 organic olive farmers in Andalusia. The data were analysed in order to characterise organic olive farmers and their farms. This paper presents the resulting characterisation, covering some information gaps detected as part of the AGRICORE project, such as their acceptance of M11 and willingness to innovate and take risks. The results highlight that most of the respondents are unaware of important aspects, such as exploitation costCommon Agricultural Policy; conventional farming; olive sector; organic farmingAgencia de Información y Control Alimentarios Aceite de Oliva 2023; The Olive Grove Landscapes of Andalusia, (2017); Moreno M.G., del Paso R.L., Benitez F.B., Casquero F.C., Reina C.D., Garcia F.M., Lopez J.A.M., Montanez R.D., Jobacho L.R., Garcia A.C., Et al., El Sector Agrario en Andalucía 2021, (2021); Plan Director del Olivar Andaluz, (2015); Pleguezuelo C.R.R., Zuazo V.H.D., Martinez J.R.F., Peinado F.J.M., Martin F.M., Tejero I.F.G., Organic olive farming in Andalusia, Spain. A review, Agron. Sustain. Dev, 38, (2018); El Sector Agrario y Pesquero en Andalucía, (2022); (2011); Aforo de Producción del Olivar de Almazara en Andalucía. Campaña 2020–2021, (2021); Ficha Sectorial—OTE Olivar, (2021); Agriculture and Rural Development 2023; Parra-Lopez C., De-Haro-Gimenez T., Calatrava-Requena J., Diffusion and adoption of organic farming in the Southern Spanish olive groves, J. Sustain. Agric, 30, pp. 105-151, (2007); Parra Lopez C., Calatrava Requena J., Factors related to the adoption of organic farming in English 0 10.3390/agronomy13102630https://www.scopus.com/inward/record.uri?eid=2-s2.0-85175370438&doi=10.3390%2fagronomy13102630&partnerID=40&md5=2f46c2f47d1d683fab6eabe772ff7dba

An agent-based model for analyzing land use dynamics in response to farmer behaviour and environmental change in the Pampanga delta (Philippines)2012 Agent-based models (ABMs) are increasingly employed to understand land use change in agro-ecosystems. Here we use an ABM named CHANOS to capture how a range of variables influences decision-making processes among farmers with respect to their choice of cropping system, and to analyze the resulting changes in land use patterns. The model is experimental but is empirically based and nourished by field data acquired in the Pampanga delta, Philippines, where rice cropping and aquaculture have been competing over the last 40 years at the expense of natural habitats. Among the variables we include agent behavioural profiles but also forcing factors relevant to the natural, economic and political settings of the system: e.g. continuous (deltaic land subsidence) and discrete (typhoon events) environmental processes, external market forces, and changes in government-driven agricultural policies. Assessing the relative weights of these factors was performed through a detailed analysis of decisional outcomes. The farmerAgent-based modelling; Aquaculture; Farmer behaviour; Land-use change; Paddy; Pampanga deltaCentral Luzon; Pampanga; Philippines; agricultural ecosystem; agricultural worker; algorithm; aquaculture; decision making; economic analysis; environmental change; land use change; land use planning; numerical model; physiological responseAcosta-Michlik L., Espaldon V., Assessing vulnerability of selected farming communities in the Philippines based on a behavioural model of agent's adaptation to global environmental change, Global Environ. Change, 18, 4, pp. 554-563, (2008); Bakker M.M., van Doorn A.M., Farmer-specific relationships between land use change and landscape factors: introducing agents in empirical land use modelling, Land Use Policy, 26, 3, pp. 809-817, (2009); Bandini S., Manzoni S., Vizzari G., Agent-based modelling and simulation: an informatics perspective, J. Artif. Soc. Soc. Simul., 12, 4, (2009); Berkes F., Colding J., Folke C., Navigating Social-ecological Systems: Building Resilience for Complexity and Change, (2003); Foody G.M., Status of land cover classification accuracy assessment, Remote Sens. Environ., 80, 1, pp. 185-201, (2002); Grimm V., Berger U., Bastiansen F., Eliassen S., Ginot V., Giske J., Goss-Custard J., Grand T., Heinz S.K., Huse G., Huth A., Jepsen J.U., Jorgensen C., Mooij W.M., Muller B., Pe'er G., PiEnglish 42 10.1016/j.agee.2012.07.016https://www.scopus.com/inward/record.uri?eid=2-s2.0-84864934618&doi=10.1016%2fj.agee.2012.07.016&partnerID=40&md5=bf72f15d6a582aad7f9624f90c0c622e



What would an organic Switzerland look like?; [Wie sähe ein bioland Schweiz aus?]2013 Switzerland's high purchasing power, natural site conditions, small-scale agricultural structure and political independence arguably make it more suitable than any other country for a conversion of entire regions to organic farming. The SWISSland forecast model is used to simulate a complete changeover to organic farming for the time period 2018-20, and to compare this with a continuation of Agricultural Policy 2014-17. A complete conversion to organic agriculture would cause a slight expansion in arable farming to the detriment of animal husbandry. The decline in the work force would be slowed, and the production of foodstuffs would drop by 17 per cent (grains) to 50 per cent (sugar beet). This lower production also puts in perspective the reduction of the environmental burden, such as a 42% savings on energy expended in the agricultural sector. Switzerland's total switchover to organic farming would only be economically sustainable if consumers supported it by paying higher prices for food rather than by laConversion; Modeling; Organic farming; Swiss agricultureAcs S., Berentsen P.B.M., Huirne R.B.M., Conversion to organic arable farming in The Netherlands: A dynamic linear programming analysis, Agricultural Systems, 94, 2, pp. 405-415, (2007); Bechmann A., Maier-Schaidnagel R., Global organic farming: A realistic utopia?, Ecology and Farming, 12, pp. 29-32, (1996); Bechmann A., Ökologischer Landbau - Die Landwirtschaft Der Zukunft, (2003); Bolliger C., Reviron S., Consumer Willingness to Pay For Swiss Chicken Meat: An In-store Survey to Link Stated and Revealed Buying Behavior, (2008); Ferjani A., Reissig L., Mann S., Ein- Und Ausstieg Im Biolandbau, (2010); Freyer B., Dorninger M., Bio-Landwirtschaft und Klimaschutz in Österreich, Ökologischen Landbau, (2008); Mohring A., Zimmermann A., Mack G., Mann S., Ferjani A., Gennaio M.P., Multidisziplinäre Agentendefinitionen Für Optimierungs-modelle, (2010); Weinschenck G., Braun J., Flächendeckender ökologischer Landbau löst Umwelt- und Marktprobleme, Ökologie Und Landbau, 24, 2, (1996); Zimmermann A., Baumgartner D., NeEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84880486903&partnerID=40&md5=12f9696d30765aed84b702bc79b5bd99

Foodgrains policy in Bangladesh1994 The grains policies of the government of Bangladesh are described and analysed in this paper. Price policies directly affecting the Bangladesh food production sector have significant effects, but other policies are also highly important. Macroeconomic policies and protection accorded to other sectors of the economy, such as industrial tariff and commercial policies, also influence the grains sector indirectly. Indirect policies affect the net returns to grain producers as relative prices are changed, and this in turn influences the allocation of resources between different grain and non-grain crops within agriculture, between agriculture and non-agriculture and between domestic production and imports. The grains policy analysis carried out in this paper attempts to capture these indirect as well as direct effects through the use of an economy-wide computable general equilibrium model of the Bangladesh economy. -AuthorsBangladesh; agricultural policy; computable general equilibrium model; developing country; grain production; modelling approach; policy analysisEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028559331&partnerID=40&md5=60fec43d9c157f09b2995fe7ebaae9b3

Transfer into decision support: The Sustainability Impact Assessment Tool (SIAT)2008 This paper focuses on the development process and performance of the integrated meta-model Sustainability Impact Assessment Tool (SIAT), whose appropriateness for Sustainability Impact Assessment is finally discussed. The integrated meta-modelling approach SIAT is the central product of the project SENSOR, which innovates a simultaneous ex-ante policy impact assessment by 45 indicators with a full coverage of EU27. The knowledge-based model SIAT enables end users to assess the effects of land-use relevant EU-policy strategies and evaluate the impacts against sustainability criteria. The concept of the development process is crucial for the success of SIAT, since problem- And user-orientation can only be ensured by meeting precisely user's requirements. The adequate external involvements of institutions in the design process as well as project-internal knowledge integration are essential keys for success. Latter focuses on quantitative assessments, qualitative knowledge and ensuring a consistent multi-scale inDesign Process; Impact Assessment; Knowledge-based model; Multifunctionality; Policy Advice; Policy Decision Support System; SIAT; Sustainability AssessmentAdler M., Ziglio E., Gazing into the Oracle: The Delphi Method and its application to social policy and public health, (1996); Aggarwal A.K., Mirani R., Policy implications of organizational decision support systems, IQS Department, 29th Annual Hawaii International Conference on System Sciences, University of Baltimore, (1996); Antle J.M., Capalbo S.M., Crissman C.C., Tradeoffs in policy analysis: Conceptual foundations and disciplinary integration, Economic, environmental and health tradeoffs in agriculture: Pesticides and the sustainability of Andean potato production., pp. 21-40, (1998); Bartolomeo M., Giugni M., Hertin J., Jacob K., Rennings K., Volkery A., Wilkinson D., Zanoni D., Approaches to Impact Assessment in six OECD countries and at the European Commission, (2004); Braat L., The predictive meaning of sustainability indicators, Search of indicators of sustainable development., (1991); Britz W., Perez I., Wieck C., Mid-Term Review Proposal Impact Analysis with the CAPRI Modelling System, Mid-Term REnglish 33 10.1007/978-3-540-78648-1_7https://www.scopus.com/inward/record.uri?eid=2-s2.0-84889794950&doi=10.1007%2f978-3-540-78648-1_7&partnerID=40&md5=6b105d00f3cc143bca0ee78119b8d37a

Incorporating Regional Variations in a Macroeconometric Model for India: A Production Frontier Approach2007 Regional dimensions of a national economy are important in policy making when there are large inter-regional differences in the level of development, growth and resources. In the Indian context, inter-state variations in economic growth and development have attracted continued research and policy attention. Regional balance in development has been one of the key objectives of national economic policies. Assessment of economic performance of the states, however, has not been as systematic as at the national level. In this article, we incorporate regional dimensions in a macroeconometric model for India based on the production frontier (PFR) approach. The approach also provides a plausible link between policy and improvements in productivity. This article presents the use of PFR to modelling the supply side in a macroeconometric model. The approach is applied to the Indian economy using state-level data on output of one sector, namely, agriculture, for estimating technical efficiencies, which relate state-levelBalakrishna P., Pushpangadan K., Total Factor Productivity Growth in Manufacturing Industry: A Fresh Look, Economic and Political Weekly, 29, 31, pp. 2028-2035, (1994); Griffiths W.E., Estimation of Actual Response Coefficients in the Hildreth-Houck Random Coefficient Model, Journal of American Statistical Association, 67, September, pp. 633-635, (1972); Hildreth C., Houck J.P., Some Estimators for Linear Model with Random Coefficients, Journal of American Statistical Association, 63, June, pp. 584-595, (1968); Kalirajan K.P., Obwana M.B., Zhao S., A Decomposition of Total Factor Productivity Growth: The Case of Chinese Agriculture Before and After Reforms, American Journal of Agricultural Economics, 78, 2, pp. 331-338, (1996); Kalirajan K.P., Shand R.T., Economics in Disequilibrium: An Approach from the Frontier, (1994); Kalirajan K.P., Shand R.T., Sources of Output Growth in Indian Agriculture, Indian Journal of Agricultural Economics, 52, 4, pp. 693-706, (1997); Kalirajan K.P., Shand R.T., Frontier ProductEnglish 2 10.1177/097380100700100202https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019399555&doi=10.1177%2f097380100700100202&partnerID=40&md5=cb9f824d6ed28ba19cf5c70d3bba4f9d

Small farm as sustainable nexus of contracts: understanding the role of human capital and policy based on evidence from Poland2023 The concept of the nexus of contracts, derived from transaction cost economics (TCE), provides a holistic view of the production entity in agriculture from the perspective of a whole food system. TCE has been criticized, however, because it focuses exclusively on cognitive limitations of rationality that may prevent a transaction from occurring. An extended approach to human capital (HC), which includes so-called hidden HC, can address the doubts raised by the critiques. This study attempts to answer the question of how to shape environmentally sustainable nexus of contracts (SNC) in small-scale farming. The main objective is to assess the relationship between HC, including hidden HC, and a sustainable nexus of contracts under the influence of the European Union’s common agricultural policy (CAP). The proposed SNC comprises operations eco-management, contractual integration (hierarchy), and management of resources (labor, capital) with regard to their intensity. Structural equation modeling (SEM) with simultaBounded rationality; CFA; Human capital; SEM; Small farm; Sustainable farmingPoland [Central Europe]; agricultural policy; alternative agriculture; factor analysis; human capital; sustainability; transaction costAbate G.T., Drivers of agricultural cooperative formation and farmers’ membership and patronage decisions in Ethiopia, Journal of Co-Operative Organization and Management, 6, pp. 53-63, (2018); Adam A., Tsarsitalidou S., Environmental policy efficiency: Measurement and determinants, Economics of Governance, 20, pp. 1-22, (2019); Ahmad M., Ahmed Z., Yang X., Hussain N., Sinha A., Financial development and environmental degradation: Do human capital and institutional quality make a difference?, Gondwana Research, (2021); Ajzen I., The theory of planned behavior, Organizational Behavior and Human Decision Processes, 50, pp. 179-211, (1991); Alsaleh M., Abdul-Rahim A., Abdulwakil M., The importance of worldwide governance indicators for transitions toward sustainable bioenergy industry, Journal of Environmental Management, 294, (2021); Alsaleh M., Abdulwakil M., Abdul-Rahim A., Land-use change impacts from sustainable hydropower production in EU28 region: An empirical analysis, Sustainability, 13, (2021); AmagasaEnglish 3 10.1007/s10668-022-02485-2https://www.scopus.com/inward/record.uri?eid=2-s2.0-85134526878&doi=10.1007%2fs10668-022-02485-2&partnerID=40&md5=3dc9c49930fb74b547aaeaff61aa495c

Integrated assessment on nutrient emission and export from watersheds of China based on computer simulation technology2011 In this study, we developed a framework of an integrated assessment system for analyzing nutrient emission and export from watersheds of China. This system integrates modules of different methods and levels of scale. It consists of three major sub-modules: Emission model of agricultural diffuse source of nutrients (EMADS); Emission model of non-agricultural sources of nutrients (EMNAS); Estimation model of nutrient export from watersheds of China (EMNEW). EMADS is a complex adaptive model. It links changes in agricultural policies, the rural socio-economic development, and agricultural diffuse sources of nutrient emissions. EMNAS is a system dynamics model, which is a platform for integrating different levels of models and used to estimate industrial and domestic point sources of nutrients, natural diffuse source of nutrients and kinds of sinks. EMNEW is an indigenous version of NEWS model. This integrated system aims to analyze mechanism of nutrient export from Chinese watersheds driven by both natural and scomputer simulation; integrated assessment; nutrient emission; nutrient export; watershedCatchments; Computational methods; Computer simulation; Economics; Eutrophication; Landforms; Rating; Water conservation; Water management; Watersheds; Adaptive models; Agricultural policies; Coastal eutrophication; Computer simulation technology; Diffuse sources; Domestic points; Emission model; Estimation models; integrated assessment; Integrated systems; Integrated watershed management; Management strategies; Non-agricultural sources; nutrient emission; Nutrient emissions; nutrient export; Possible futures; Socio-economic development; Socio-economic factor; Submodules; System dynamics model; NutrientsWang F., Xu J., Et al., Key Issues on Land-ocean Interactions in the Changjiang and Huanghe Estuaries and Their Adjacent Waters, (2003); Hu D., Han W., Zhang S., Et al., Land-ocean Interactions in the Changjiang and Zhujiang Estuaries and Their Adjacent Waters, (2001); Zhang W., Wu S., Ji H., Kolbe H., Estimation of agricultural non-point source pollution in China and the alleviating strategies I. Estimation of agricultural non-point source pollution in China in early 21century, Scientia Agricultura Sinica, 37, 7, pp. 1008-1017, (2004); Qu H.J., Kroeze C., Nutrient export by rivers to the coastal waters of China: Management strategies and future trends, Regional Environmental Change, (2011); Yang S., Luan S., Construction of rural environment multi-agent simulation system: Application of agricultural household model on rural environmental management, Acta Scientiarum Naturalium Universitatis Pekinensis, 46, 1, pp. 129-135, (2010); Mayorga E., Seitzinger S.P., Harrison J.A., Dumont E., Beusen A.H.W., Bouwman AEnglish 0 10.1109/ICECC.2011.6068069https://www.scopus.com/inward/record.uri?eid=2-s2.0-81455134520&doi=10.1109%2fICECC.2011.6068069&partnerID=40&md5=89b5c8cd0a9ebfd46c2ccf5bafb0dc26

Integrated water and food analysis at the global and basin level. An application of WATERSIM2007 Several recent studies warn that under 'Business-as-Usual' a water crisis is impending, suggesting that appropriate actions need to be taken on the water supply and demand side. While many measures to alleviate water scarcity are within the water sector, it is increasingly recognized that many drivers, policies and institutions outside the water sector have large and real implications on how water is being allocated and used. Important drivers for water use include population and income growth, urbanization, trade and other macroeconomic policies, environmental regulations and climate policy. While some of these processes and trends, especially those at global level, may prove difficult to influence directly, it is important to understand their linkages with water issues to analyze the relative impact of various policies in the agricultural and water sectors on water and food security. The strong linkages between economic trends, agricultural policies and water use call for an integrated and multidisciplinaryGlobal water and food model; Integrated modeling approachComputer simulation; Economics; Environmental impact; Public policy; Regulatory compliance; Water analysis; Water supply; Computer simulation; Economics; Environmental impact; Public policy; Regulatory compliance; Water analysis; agricultural policy; food security; modeling; resource allocation; water availability; water demand; water management; water planning; water supply; water use; Food analysis; Integrated modeling; Water scarcity; Water supplyAlcamo J., Doll P., Kaspar F., Siebert S., Global Change and Global Scenarios of Water Use and Availability: An Application of Water, (1997); Allen R.G., Pereira L.S., Raes D., Smith M., Crop Evapotranspiration, Guidelines for Computing Crop Water Requirements, (1998); Agcaoili M.C., Oga K., Rosegrant M.W., Structure and Operation of the International Food Policy and Trade Simulation (IFPTSIM) Model. Paper Presented at the Second Workshop of the Research Project O.n., (1993); Cai X., Rosegrant M., Global water demand and supply projections Part 1: A modeling approach, Water Int, 27, 3, pp. 159-169, (2002); Chapagain A.K., Hoekstra A.Y., Virtual Water Flows between Nations in Relation to Trade in Livestock and Livestock Products, (2003); Doorenbos J., Kassam A.H., Crop Yield Versus Water. FAO Irrigation and Drainage Paper No. 33, (1979); Fraiture C.D.E., Cai X., Rosegrant M., Molden D., Amarasinghe U., Addressing the unanswered questions in global water policy: A methodology framework, Irrigation Drainage, 52,English 69 10.1007/s11269-006-9048-9https://www.scopus.com/inward/record.uri?eid=2-s2.0-33845949196&doi=10.1007%2fs11269-006-9048-9&partnerID=40&md5=a5e7782ac302f36e575e79a9a30521be

Spatial down-scaling as a tool to improve multifunctionality indicators in economic models2009 The recent broadening of agricultural policy objectives and their related policy instruments has not been mirrored to the same extent in many agricultural sector models. For example, while the Common Agricultural Policy (CAP) of the European Union is becoming more concerned with rural development (second pillar of the CAP), most agricultural sector models are not able to handle the types of policy instruments covered by the second pillar accurately. Consequently, there is a considerable gap between the demand of policy makers and the supply provided by sector models. This paper aims at contributing to narrow this gap by presenting an extension of the agricultural sector model CAPRI (Common Agricultural Policy Regional Impact Analysis) that enables a deeper regionalization of the model and which may prove useful in extending the relevance and reliability of indicators measuring agriculture’s multifunctionality. © 2009 Nova Science Publishers, Inc.Agricultural policy; Indicators; Multifunctional agriculture; Regional downscaling; Sector modellingIndicators (instruments); Regional planning; Reliability analysis; Agricultural policies; Agricultural sector models; Common agricultural policy; Multifunctional agricultures; Multifunctionality; Policy instruments; Regional downscaling; Rural development; AgricultureAdler, Et al., INSEA (Integrated Sink Enhancement Assessment), (2007); Britz W., EU-wide spatial down-scaling of results of regional economic models to analyze environmental impacts, Paper prepared for presentation at the 107th EAAE Seminar “Modeling of Agricultural and Rural Development Policies”, (2008); Britz W., CAPRI Modelling System Documentation, (2005); Britz W., Heckelei T., Recent Developments in EU Policies-Challenges for Partial Equilibrium Models, Paper prepared for presentation at the 107th EAAE Seminar “Modeling of Agricultural and Rural Development Policies”, (2008); Chakir R., Spatial downscaling of Agricultural Land Use Data: An econometric approach using cross-entropy method, (2007); Agriculture in the European Union, Statistical and Economic Information (2007), (2007); Rural Development in the European Union, Statistical and Economic Information-Report 2006, (2006); Prospects for agricultural markets 2003-2010, (2003); Indicators for the Integration of Environmental Concerns into the CommoEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85048426599&partnerID=40&md5=912a8a4d617d9ffb0ff2cd6531bbf051

Flattening and redistribution of the CAP direct payments for the EU27 regions2012 The paper presents key results regarding a possible reform of the Common Agricultural Policy direct payments, based on a scenario analysis by the CAPRI (Common Agricultural Policy Regionalized Impact) modelling system. Combining aggregate programming models at the NUTS 2 level with a global spatial multi-commodity model, it enables depicting the impacts of different policy and economic scenarios from regional to the global scale. The paper discusses simulated impacts on farm income and agricultural markets from implementing the European flat rate hectare payment corrected for the purchasing power disparities across the Member States while reducing the overall budget outlays for direct payments by 50% and dismantling the remaining coupled support to ruminants. The results are an outcome of a comparative static analysis against a reference scenario which assumes the Health Check policy in 2020. The model results suggest a drop of the agricultural gross value added by 9% at the aggregate EU27 level compared to tAgriculture; Common agricultural policy (CAP); Mathematical programming; Sector modelingBovidae Armington P.S., A theory of demand for products distinguished by place of production, International Monetary Fund Staffpapers, 16, pp. 159-176, (1969); Baldock D., Bureau J.-C., Butault J.-P., Cooper T., Delame N., Erjavec E., Gohin A., Hart K., Heckelei T., Kleinhanbeta W., Matthews A., Rudloff B., Salvatici L., Witzke H.P., Zahrnt V., Zintl A., The Single Payment Scheme after 2013: New Approach-New Targets, (2010); Begg I., Sapir A., Eriksson J., The Purse of the European Union: Setting Priorities for the Future, (2008); Bhaskar A., Beghin J.C., How coupled are decoupled farm payments? A review of the evidence, Journal of Agricultural and Resource Economics, 34, pp. 130-153, (2009); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2008: Version 2, (2008); Bureau J.-C., Mahe L.-P., CAP reform beyond 2013: An idea for a longer view, Studies and Research, (2008); Common Agricultural Policy Regional Impact – the RuEnglish 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84868104577&partnerID=40&md5=43d3d24be845dcb5ced2cbd88437be04

SYSTEMATIC ANALYSIS OF POLICY IMPACTS IN AGRICULTURE: AN INFORMATION SYSTEMS APPROACH.1982 [No abstract available] DATA STRUCTURES FOR POLICY ANALYSIS; DATABASE TRANSFER INTO VARIOUS MODELS; DATABASE UTILIZATION; DOMINANT MODELING IN ANALYZING POLICY IMPACTS; ISOLATION AND ANALYSIS OF SMALL SUBSET OF SYSTEMS BEING STUDIED; MODELING FLEXIBILITY; AGRICULTUREEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0020257493&partnerID=40&md5=f269e1028aa1e463d41b5a7489f8f2a3

Agent-based simulation of autonomous vehicles: A systematic literature review2020 Autonomous vehicles (AVs) may have a transformative influence on transportation systems. AV use is expected to reduce crash, transport costs, and land use. However, the net effects of the autonomous vehicle are unknown because there are no fully-autonomous vehicles in reality. The simulation systems are indispensable to be built up not only for cost but also for obtaining massive data. An agent-based simulation is capable of simulating the entities in a complex system, such as the AV system. Considering the potential of agent-based models to complement existing models and the difficulty to understand, to duplicate and to compare different agent-based models, this paper review existing agent-based modeling of autonomous vehicles with the help of ODD protocol, which has been applied in the review of agent-based land-use change models and agricultural policy evaluation. The significant variables that researchers have taken into consideration in sensitivity analysis and in the different scenarios are explored in Agent-based model; autonomous vehicle; multi-agent systems; ODD+D; systematic literature reviewAgricultural robots; Agriculture; Autonomous vehicles; Computational methods; Decision making; Land use; Modeling languages; Sensitivity analysis; Simulation platform; Agent based simulation; Agricultural policies; Fully-autonomous vehicles; Land use change models; Significant variables; Simulation systems; Systematic literature review; Transportation system; Autonomous agentsBoesch P.M., Ciari F., Axhausen K.W., Autonomous vehicle fleet sizes required to serve different levels of demand, Transp. Res. Rec., J. Transp. Res. Board, 2542, 1, pp. 111-119, (2016); Loeb B., Kockelman K.M., Liu J., Shared autonomous electric vehicle (SAEV) operations across the austin, Texas network with charging infrastructure decisions, Transp. Res. C, Emerg. Technol., 89, pp. 222-233, (2018); Marczuk K.A., Hong H.S.S., Azevedo C.M.L., Adnan M., Pendleton S.D., Frazzoli E., Lee D.H., Autonomous mobility on demand in SimMobility: Case study of the central business district in Singapore, Proc. IEEE 7th Int. Conf. Cybern. Intell. Syst. (CIS) IEEE Conf. Robot., Autom. Mechatronics (RAM), pp. 167-172, (2015); Rahman M.M., Deb S., Strawderman L., Burch R., Smith B., How the older population perceives self-driving vehicles, Transp. Res. F, Traffic Psychol. Behaviour, 65, pp. 242-257, (2019); Antov D., European Road Users' Risk Perception and Mobility: The SARTRE 4 Survey, (2012); Fagnant D.J., Kockelman K., PEnglish 43 10.1109/ACCESS.2020.2990295https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084857642&doi=10.1109%2fACCESS.2020.2990295&partnerID=40&md5=89d14447ab5abd0ecc641ad20e5b48f3

Agent-based model of land system: Theory, application and modelling framework2020 Land change science has become an interdisciplinary research direction for understanding human-natural coupling systems. As a process-oriented modelling approach, agent based model (ABM) plays an important role in revealing the driving forces of land change and understanding the process of land change. This paper starts from three aspects: The theory, application and modeling framework of ABM. First, we summarize the theoretical basis of ABM and introduce some related concepts. Then we expound the application and development of ABM in both urban land systems and agricultural land systems, and further introduce the case study of a model on Grain for Green Program in Hengduan Mountainous region, China. On the basis of combing the ABM modeling protocol, we propose the land system ABM modeling framework and process from the perspective of agents. In terms of urban land use, ABM research initially focused on the study of urban expansion based on landscape, then expanded to issues like urban residential separation,agent-based model; land change model; land change science; land system; land use; modeling frameworkAllan R.J., Survey of Agent Based Modelling and Simulation Tools, (2010); An L., Modeling human decisions in coupled human and natural systems: Review of agent-based models, Ecological Modelling, 229, pp. 25-36, (2012); An L., Linderman M., Qi J., Et al., Exploring complexity in a human-environment system: An agent-based spatial model for multidisciplinary and multiscale integration, Annals of the Association of American Geographers, 95, 1, pp. 54-79, (2005); An L., Zvoleff A., Liu J.G., Et al., Agent-based modeling in coupled human and natural systems (CHANS): Lessons from a comparative analysis, Annals of the Association of American Geographers, 104, 4, pp. 723-745, (2014); Ascensao F., Clevenger A., Santos-Reis M., Et al., Wildlife-vehicle collision mitigation: Is partial fencing the answer? An agent-based model approach, Ecological Modelling, 257, pp. 36-43, (2013); Bakker M.M., Alam S.J., van Dijk J., Et al., Land-use change arising from rural land exchange: An agent-based simulation model, Landscape EcoEnglish 12 10.1007/s11442-020-1799-3https://www.scopus.com/inward/record.uri?eid=2-s2.0-85098704723&doi=10.1007%2fs11442-020-1799-3&partnerID=40&md5=a0fbc6810e73ed6219a30d783fdb55eb

Agricultural Policy Analysis: Concepts and Tools for Emerging Economies2022 This book is centred around various interwoven topics which are fundamental to policy analysis in agriculture. Key concepts and tools that are fundamental for the analysis of agricultural policies and programmes are presented. Key concepts introduced include, the role of the state in a market economy with examples from the Sri Lankan and other developing economies, the international trade environment, and conceptual frameworks for analysing important domestic and international trade policies. It also highlights interconnections among agriculture, development, policy and illustrates the extent to which the agricultural sector contributes in achieving economic growth objectives, equity and equality objectives and environmental objectives. The book takes the readers through the nature of agricultural markets in developing countries, with special emphasis on Sri Lanka, and illustrates how the degree of competitiveness is measured at various market levels using multiple indices and methods. Several tools, with accAgricultural policies; Econometric and Simulation Models; Economic Theory and Applications; Policy environment; Practitioners’ bookEnglish 1 10.1007/978-981-16-3284-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-85142824335&doi=10.1007%2f978-981-16-3284-6&partnerID=40&md5=76af023fdb135069fd6720ac8d719f95

On the scenario approach to simulation modeling for complex policy assessment and design1979 This paper reviews the major issues posed by scenario-based simulation modeling in the policy process, using agricultural policy as an example of a complex decision arena. Policy is seen as a process by which decision makers use the instruments under their control to approach the general goals of society. Models can help to choose instrument settings, evaluate policy options, and assess their appropriateness to a particular situation. But they cannot design policy; the interactions between policy makers and models are critical if modeling is to be useful in the policy process. Policy models must be oriented to the factors that focus and constrain judgments in the real world, as well as toward the substantive problems motivating analyses. These include the actors within the system, as well as the geographic and disciplinary contexts of the problems. Scenario-writing provides a way of ordering understanding and judgment about different phenomena to help users interact most effectively with a model and to insureArnaszus H., Spieltheorie und Nutzenbegriff aus marxistischer Sicht, (1974); Biswas A.K., Mathematical Modelling and Environmental Decision-making, Ecological Modelling, 1, pp. 31-48, (1975); Biswas A.K., Systems Approach to Water Management, (1976); Bossel H., Concepts and Tools of Computer-Assisted Policy Analysis, (1977); Forecasts and the Role of Alternative Futures, Journal of Water Research Planning Management Div., Proc. Am. Soc. Civil. Eng., 102, 2 WR, pp. 365-383, (1976); Dillon J.L., The Economics of Systems Research, Agriculture Systems, 1, pp. 5-22, (1976); Dinkel J.J., Erickson J.E., Multiple Objectives in Environmental Protection Programs, Policy Sciences, 9, pp. 87-96, (1978); Donald A., On the Stating of Goals, Journal of Systems Engineering, 4, pp. 89-95, (1976); Haimes Y.Y., Hall W.A., Freedman H.T., Multiobjective Optimization in Water Resources Systems, (1975); Jenkins W.I., Policy Analysis: A Political and Organizational Perspective, (1978); Kahales H., Long-Range Planning—An Open SystemsEnglish 3 10.1007/BF00139827https://www.scopus.com/inward/record.uri?eid=2-s2.0-34248007308&doi=10.1007%2fBF00139827&partnerID=40&md5=7bb8793b92e74fd6a11ff44d65d0295b

Reconciling agriculture and biodiversity in European public policies: a bio-economic perspective2017 Agriculture has been identified as a major driver of the current significant changes in farmland biodiversity. Taking into account these environmental impacts, agriculture today aims at a more sustainable way of producing that would reconcile its economic and ecological functions. A new approach based on bio-economic modeling has been recently developed to explore different facets of such reconciliation and to understand how to promote sustainable agricultural public policies. In this paper, we review the contributions of such approach. The review shows that it is possible to reconcile agriculture and biodiversity with public policies, since it is possible to increase simultaneously the economic and ecological performances of agricultural landscapes compared to the current trends. However, it is not possible to optimize this reconciliation: The different criteria cannot be maximized simultaneously, and some trade-offs emerge between economic and ecological criteria in optimality. To go further, some bio-econoAgriculture; Bio-economic model; Biodiversity; Public policy; Risk aversion; SustainabilityArmsworth P., Acs S., Dallimer M., Gaston K., Wilson P., Hanley N., The costs of policy simplification in conservation incentive programs, Ecol Lett, 15, 5, pp. 406-414, (2012); Aubin J.-P., A survey of viability theory, SIAM J Control Optim, 28, 4, pp. 749-788, (1990); Balmford A., Green R.E., Jenkins M., Measuring the changing state of nature, Trends Ecol Evol, 18, 7, pp. 326-330, (2003); Barraquand F., Martinet V., Biological conservation in dynamic agricultural landscapes: effectiveness of public policies and trade-offs with agricultural production, Ecol Econ, 70, 5, pp. 910-920, (2011); Batary P., Andras B., Kleijn D., Tscharntke T., Landscape-moderated biodiversity effects of agri-environmental management: a meta-analysis, Proc R Soc B Biol Sci, 278, 1713, pp. 1894-1902, (2011); Baumgartner S., The insurance value of biodiversity in the provision of ecosystem services, Nat Resour Model, 20, 1, pp. 87-127, (2007); Baumgartner S., Quaas M.F., Ecological-economic viability as a criterion of strong sustainaEnglish 6 10.1007/s10113-016-1023-2https://www.scopus.com/inward/record.uri?eid=2-s2.0-84978900580&doi=10.1007%2fs10113-016-1023-2&partnerID=40&md5=9aa0966667479806ae718795845a81da

Deliberative processes for comprehensive evaluation of agroecological models. A review2015 The use of biophysical models in agroecology has increased in the last few decades for two main reasons: the need to formalize empirical knowledge and the need to disseminate model-based decision support for decision makers (such as farmers, advisors, and policy makers). The first has encouraged the development and use of mathematical models to enhance the efficiency of field research through extrapolation beyond the limits of site, season, and management. The second reflects the increasing need (by scientists, managers, and the public) for simulation experimentation to explore options and consequences, for example, future resource use efficiency (i.e., management in sustainable intensification), impacts of and adaptation to climate change, understanding market and policy responses to shocks initiated at a biophysical level under increasing demand, and limited supply capacity. Production concerns thus dominate most model applications, but there is a notable growing emphasis on environmental, economic, and polComponent-oriented programing; Deliberative approach; Model evaluation; Modeling; Multiple metrics; Stakeholdersagricultural policy; agroecology; biophysics; climate change; decision making; decision support system; numerical model; questionnaire survey; resource use; stakeholderAaslyng J.M., Lund J.B., Ehler N., Rosenqvist E., IntelliGrow: a greenhouse component-based climate control system, Environ Model Softw, 18, pp. 657-666, (2003); Acutis M., Confalonieri R., Optimization algorithms for calibrating cropping systems simulation models. A case study with simplex-derived methods integrated in the WARM simulation environment, Italian Journal of Agrometeorology, 11, pp. 26-34, (2006); Acutis M., Confalonieri R., Genovese G., Donatelli M., Rodolfi M., Mariani L., Bellocchi G., Trevisiol P., Gusberti D., Sacco D., Fotyma M., Kaminska B., WARM: a new model for rice simulation, Proceedings of the 9th European Society for Agronomy Congress, 6-9, pp. 259-260, (2006); Alexandrov G.A., Ames D., Bellocchi G., Bruen M., Crout N., Erechtchoukova M., Hildebrandt A., Hoffman F., Jackisch C., Khaiter P., Mannina G., Matsunaga T., Purucker S.T., Rivington M., Samaniego L., Technical assessment and evaluation of environmental models and software, Environ Model Softw, 26, pp. 328-336, (2011); Argent English 17 10.1007/s13593-014-0271-0https://www.scopus.com/inward/record.uri?eid=2-s2.0-84925703557&doi=10.1007%2fs13593-014-0271-0&partnerID=40&md5=92cc06afb66150c242ffaa8b88b783cd

New Policy Directions2008 This chapter discusses advances in linking the science of ecology with economics and the development of agri-environmental modeling systems coupled with new information technology. It suggests new public policy approaches that reward agricultural producers for providing ecological services. An incentive-based ecosystem approach that identifies and quantifies an array of environmental services that can be provided by agricultural land, and then facilitate the development of markets in these services can protect environmental quality while improving farm income. Sustainability can be achieved whereby economic needs of society are integrated into environmental protection. Before presenting new agricultural policy approaches for improving environmental quality and, in particular, managing agricultural nitrogen, the nature of the relationship between agriculture and the environment and its implications for policy are discussed. © 2008 Elsevier Ltd All rights reserved.Antle J., The new economics of agriculture, Am. J. Agr. Econ., 81, 5, pp. 993-1010, (1999); Armentano T.V., Drainage of organic soils as a factor in the world carbon cycle, Bioscience, 30, 12, pp. 825-830, (1980); Babcock B.A., Lakshminarayan P.G., Wu J., Zilberman D., Targeting tools for the purchase of environmental amenities, Land Econ., 73, pp. 325-339, (1997); Babcock B.A., Paustian K.H., Hatfield J., Kling C., Lal R., McCarl B.A., McLaughlin S., Mosier A.R., Post W.M., Rice C.W., Robertson G.P., Rosenberg N.J., Rosenzweig C., Schlesinger W.H., Zilberman D., Agriculture's response to global climate change, (2003); Batie S.S., Ervin D.E., Flexible incentives for environmental management in agriculture: a typology, (1997); Bauer K., Creating integrated rural resource land information systems, J. Soil Water Conservat., 51, 1, pp. 29-33, (1996); Baumol W., Oates W.E., The theory of environmental policy, (1975); Bellamy J.A., Johnson A.K.L., Integrated resource management: moving from rhetoric to practice in English 0 10.1016/B978-0-12-374347-3.00022-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-84884430081&doi=10.1016%2fB978-0-12-374347-3.00022-6&partnerID=40&md5=cce10d2388271db661745dff7ac44815

Modeling European ruminant production systems: Facing the challenges of climate change2016 Ruminant production systems are important producers of food, support rural communities and culture, and help to maintain a range of ecosystem services including the sequestering of carbon in grassland soils. However, these systems also contribute significantly to climate change through greenhouse gas (GHG) emissions, while intensification of production has driven biodiversity and nutrient loss, and soil degradation. Modeling can offer insights into the complexity underlying the relationships between climate change, management and policy choices, food production, and the maintenance of ecosystem services. This paper 1) provides an overview of how ruminant systems modeling supports the efforts of stakeholders and policymakers to predict, mitigate and adapt to climate change and 2) provides ideas for enhancing modeling to fulfil this role. Many grassland models can predict plant growth, yield and GHG emissions from mono-specific swards, but modeling multi-species swards, grassland quality and the impact of managFood security; Livestock systems; Modeling; Pastoral systems; Policy support; RuminantsEurope; Animalia; agricultural modeling; biodiversity; carbon sequestration; climate change; climate conditions; ecosystem service; food production; food security; grassland soil; greenhouse gas; growth rate; nutrient loss; pastoralism; policy making; soil degradation; stakeholderAllen T., Prosperi P., Cogill B., Flichman G., Agricultural biodiversity, social-ecological systems and sustainable diets, Proc. Nutr. Soc., 73, pp. 498-508, (2014); Antle J.M., Valdivia R.O., Boote K.J., Janssen S., Jones J.W., Porter C.H., Rosenzweig C., Ruane A.C., Thorburn P.J., AgMIP's transdisciplinary agricultural systems approach to regional integrated assessment of climate impacts, vulnerability, and adaptation, Handbook of Climate Change and Agroecosystems, (2015); Research and Innovation for a Sustainable Livestock Sector in Europe: Suggested Priorities for Support under Horizon 2020 to Enhance Innovation and Sustainability in the Animal Production Sector of Europe's Food Supply Chains, Animal Task Force White Paper, (2013); Research and Innovation for a Competitive and Sustainable Animal Production Sector in Europe: Recommended Priorities for Support Under Horizon 2020 in the 2016/2017 Programme, 1st Addendum to the Animal Task Force White Paper, (2014); Audsley E., Pearn K.R., Simota C., CojocaruEnglish 36 10.1016/j.agsy.2016.05.007https://www.scopus.com/inward/record.uri?eid=2-s2.0-84969545679&doi=10.1016%2fj.agsy.2016.05.007&partnerID=40&md5=efec4158f90deab132442a110e908f5f

On the development and use of farm models for policy impact assessment in the European Union – A review2018 Farm models are potentially relevant tools for policy impact assessment. Governments and international organizations use impact assessment (IA) as an ex-ante policy process and procedure to evaluate impacts of policy options as part of the introduction of new policies. IA is increasingly used. This paper reviews both the use of farm models in such policy IAs in the European Commission, and the development and use of farm models for policy IA by the scientific community over the past decade. A systematic review was performed, based on 202 studies from the period 2007–2015 and results were discussed in a science-policy workshop. Based on the literature review and the workshop, this paper describes progress in the development of farm models, challenges in their use in policy processes and a research and cooperation agenda. We conclude that main issues for a research agenda include: 1) better understanding of farmer decision-making and effects of the social milieu, with increased focus on the interactions betweenAgent-based model; Bio-economic farm model; Integrated assessment; Mathematical programming; Policy analysis; Science-policy interactionassessment method; decision making; European Commission; European Union; farming system; integrated approach; literature review; numerical model; policy analysis; policy development; structural changeAcs S., Berentsen P.B.M., de Wolf M., Huirne R.B.M., Comparison of conventional and organic arable farming systems in the Netherlands by means of bio-economic modelling, Biol. Agric. Hortic., 24, pp. 341-361, (2007); Acs S., Berentsen P., Huirne R., van Asseldonk M., Effect of yield and price risk on conversion from conventional to organic farming, Aust. J. Agric. Resour. Econ., 53, pp. 393-411, (2009); Adelle C., Jordan A., Turnpenny J., Proceeding in parallel or drifting apart? A systematic review of policy appraisal research and practices, Environ. Plann. C: Govern. Policy, 30, pp. 401-415, (2012); Alary V., Gousseff M., Nidumolu U.B., Comparison of multi-criteria decision models to approach the trade-off between environmental sustainability and economical viability - a case of nitrogen balance in dairy farming systems in Reunion Island, J. Agric. Sci., 146, pp. 389-402, (2008); Alexander P., Moran D., Impact of perennial energy crops income variability on the crop selection of risk averse farmers, Energy English 93 10.1016/j.agsy.2017.10.012https://www.scopus.com/inward/record.uri?eid=2-s2.0-85033475854&doi=10.1016%2fj.agsy.2017.10.012&partnerID=40&md5=5e1ef3ee3dfbde363b9b7d56bd0ff9ab

Agricultural landscape generators for simulation models: A review of existing solutions and an outline of future directions2019 There is an increasing need for an assessment of the impacts of land use and land use change (LUCC). In this context, simulation models are valuable tools for investigating the impacts of stakeholder actions or policy decisions. Agricultural landscape generators (ALGs), which systematically and automatically generate realistic but simplified representations of land cover in agricultural landscapes, can provide the input for LUCC models. We reviewed existing ALGs in terms of their objectives, design and scope. We found eight ALGs that met our definition. They were based either on generic mathematical algorithms (pattern-based) or on representations of ecological or land use processes (process-based). Most ALGs integrate only a few landscape metrics, which limits the design of the landscape pattern and thus the range of applications. For example, only a few specific farming systems have been implemented. We conclude that existing ALGs contain useful approaches that can be used for specific purposes, but ideallyAgricultural landscape; Agricultural landscape generator; Field pattern; Landscape simulator; Neutral landscape model; Process-based modelLand use; Agricultural landscapes; Agricultural policies; Field patterns; Landscape metrics; Landscape model; Landscape pattern; Mathematical algorithms; Process-based modeling; agricultural land; algorithm; farming system; future prospect; land cover; land use change; model; simulation; simulator; stakeholder; AgricultureAgarwal C., Green G.M., Grove J.M., Evans T.P., Schweik C.M., A Review and Assessment of Land-Use Change Models: Dynamics of Space, Time, and Human Choice. Gen. Tech. Rep. NE-297, (2002); Bachinger J., Zander P., ROTOR, a tool for generating and evaluating crop rotations for organic farming systems, Eur. J. Agron., 26, 2, pp. 130-143, (2007); Becher M.A., Grimm V., Thorbek P., Horn J., Kennedy P.J., Osborne J.L., BEEHAVE: a systems model of honeybee colony dynamics and foraging to explore multifactorial causes of colony failure, J. Appl. Ecol., 51, 2, pp. 470-482, (2014); Becher M.A., Twiston-Davies G., Penny T.D., Goulson D., Rotheray E.L., Osborne J.L., Bumble-BEEHAVE: a systems model for exploring multifactorial causes of bumblebee decline at individual, colony, population and community level, J. Appl. Ecol., (2018); Begg G.S., Dye R., Exploring Trade-Offs and Synergies Between Biological Pest Control and Species Conservation. Scottish Natural Heritage Commissioned Report No.692, (2015); Bonhomme V., CasteEnglish 24 10.1016/j.ecolmodel.2018.12.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-85059458987&doi=10.1016%2fj.ecolmodel.2018.12.010&partnerID=40&md5=49fc781d845fcc94c4e3b193119113fa

The impact of decoupled payments on farm choices: Conceptual and methodological challenges2013 In this paper we review the methodological framework for analysing decoupled payments in models of agricultural production. Market and technological uncertainty, farm efficiency, credit constraints, farm household choices involving extra-agricultural decisions, policy uncertainty and long-run impact of decoupling on investment and land values are the relevant issues that should be pursued by methodological and empirical analysis. Future research should refine the analysis of decoupled payments, mainly trying to provide results that can be useful for policy simulation, to bridge the gap between analysis at the individual level and sector policy models. © 2013 Elsevier Ltd.Agricultural production models; Decoupled paymentsagricultural policy; agricultural production; empirical analysis; methodology; modeling; policy analysisAhearn M.C., El-Osta H., Dewbre J., The impact of coupled and decoupled government subsidies on off-farm labor participation of U.S. farm operators, American Journal Agricultural Economics, 88, pp. 393-402, (2006); Bailey A., Balcombe K., Thirtle C., Jenkins L., ME estimation of input and output biases of technical and policy change in UK agriculture, 1953 to 2000, Journal of Agricultural Economics, 55, pp. 385-400, (2004); Balkhausen O., Banse M., Grethe H., Modelling CAP decoupling in the EU: a comparison of selected simulation models and results, Journal of Agricultural Economics, 59, pp. 57-71, (2008); Baltagi B.H., Song S.H., Jung B.C., The unbalanced nested error component regression model, Journal of Econometrics, 101, pp. 357-381, (2001); Baltagi B.H., Econometric Analysis of Panel Data, (2005); Bezlepkina I.V., Oude Lansink A.G.J.M., Oskam A.J., Effects of subsidies in Russian dairy farming, Agricultural Economics, 33, pp. 277-288, (2005); Bhaskar A., Beghin J.C., Decoupled farm payments and the roleEnglish 49 10.1016/j.foodpol.2013.04.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-84877836761&doi=10.1016%2fj.foodpol.2013.04.001&partnerID=40&md5=a45a40720eabc3070c970dd3569aabd9

Why do we need to integrate farmer decision making and wildlife models for policy evaluation?2014 Environmental and agricultural policy instruments cause changes in land-use which in turn affect habitat quality and availability for a range of species. These policies often have wildlife or biodiversity goals, but in many cases they are ineffective. The low effectiveness and the emergence of unwanted side effects of environmental and agricultural policies are caused by over-simplistic assumptions in the design of policy instruments as well as difficulties with predicting behaviours of policy subjects. When considering wildlife in agricultural landscapes, policy's performance depends both on human (farmers) actions, which the policies aim to affect, and wildlife responses to land-use and management changes imposed by farmers. Thus, in order to design effective agri-environmental policies, detailed ex-ante assessments of both of these aspects are necessary. Due to the restrictive assumptions and technical limitations, traditional agricultural economic and ecological models fall short in terms of predictions oAgent-based simulation; Agricultural policy; Farmer decision making; Integrated policy assessment; Social-ecological systemsagricultural economics; agricultural policy; agricultural worker; decision making; environmental policy; land use change; policy analysisAcosta-Michlik L., Espaldon V., Assessing vulnerability of selected farming communities in the Philippines based on a behavioural model of agent's adaptation to global environmental change, Global Environmental Change, 18, pp. 554-563, (2008); Rapport om Muligheden for at omlægge pesticidafgiften til en afgift på behandlingshyppighed. Skatteministeriet, (2001); Communication from the Commission on Impact Assessment, (2002); The CAP towards 2020: Meeting the Food, Natural Resources and Territorial Challenges of the Future, (2010); COP 10 decision X/2. Strategic plan for biodiversity 2011-2020, Conference of the Parties to the Convention on Biological Diversity, (2010); Common Agricultural Policy towards 2020. Assessment of Alternative Policy Options, (2011); Our Life Insurance, Our Natural Capital: an EU Biodiversity Strategy to 2020, (2011); Resolution Adopted by the General Assembly 65/161. Convention on Biological Diversity, (2011); European Parliament Resolution of 20 April 2012 on Our Life Insurance, Our English 25 10.1016/j.landusepol.2013.10.025https://www.scopus.com/inward/record.uri?eid=2-s2.0-84897104039&doi=10.1016%2fj.landusepol.2013.10.025&partnerID=40&md5=fafc61fde2f33064e0b243c1906fed0a

Modelling world agriculture as a learning machine? From mainstream models to Agribiom 1.02020 Models of world agriculture and food systems are used widely to predict future scenarios of land and resource uses. Starting with a brief history of world agriculture models since the 1960s, which shows their hybrid character as well as their limitations in representing real world diversity and options, this article then presents an alternative modelling experience. We argue that models are tools of evidence, hence “truth machines”, but also tools of government, with a multi-faceted political dimension. For instance, the virtual realities that conventional models build incorporate value judgements about the future that remain invisible and difficult to challenge. For ease of computation and comparison, they standardise functional forms and parameters, eliding observable diversity and blacklisting sociotechnical policy options such as those based on agroecology and biological synergies. They are designed for prediction and prescription rather than for supporting public debate, which is also a (comfortable) polAgriculture; Agrimonde; Global modelling; Learning machine; Science and technology studiesagricultural economics; agricultural policy; agricultural technology; agroindustry; comparative study; future prospect; global perspective; governance approach; modeling; policy making; technology adoptionAltieri M.A., Agroecology: The Science of Sustainable Agriculture, (1995); Anderson K., Rausser G., Swinnen J., Political economy of public policies: insights from distortions to agricultural and food markets, J. Econ. Lit., 51, pp. 423-477, (2013); Armatte M., Les économistes face au long terme: l'ascension de la notion de scénario, Les modèles du futur, pp. 63-90, (2007); Berger G., Phénoménologie du temps et prospective, (1964); Berkhout F., Hertin J., Jordan A., Socio-economic futures in climate change impact assessment: using scenarios as ‘learning machines’, Global Environ. Chang., 12, pp. 83-95, (2002); Billen G., Lassaletta L., Garnier J., A vast range of opportunities for feeding the world in 2050: trade-off between diet, N contamination and international trade, Environ. Res. Lett., 10, (2015); Billen G., Le Noe J., Garnier J., Two contrasted future scenarios for the French agro-food system, Sci. Total Environ., 637, 638, pp. 695-705, (2018); Bodirsky B.L., Rolinski S., Biewald A., Weindl I., Popp A.English 9 10.1016/j.landusepol.2018.09.028https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054437170&doi=10.1016%2fj.landusepol.2018.09.028&partnerID=40&md5=a4cd3eab200e27c010c523b930e5238e

Increasing profits and reducing risks in crop production using participatory systems simulation approaches2001 The development of cropping systems simulation capabilities world-wide combined with easy access to powerful computing has resulted in a plethora of agricultural models and consequently, model applications. Nonetheless, the scientific credibility of such applications and their relevance to farming practice is still being questioned. Our objective in this paper is to highlight some of the model applications from which benefits for farmers were or could be obtained via changed agricultural practice or policy. Changed on-farm practice due to the direct contribution of modelling, while keenly sought after, may in some cases be less achievable than a contribution via agricultural policies. This paper is intended to give some guidance for future model applications. It is not a comprehensive review of model applications, nor is it intended to discuss modelling in the context of social science or extension policy. Rather, we take snapshots around the globe to 'take stock' and to demonstrate that well-defined financiaClimate; Farmer interactions; Management; Modelling; Systems approachcrop production; modeling; participatory approach; risk assessmentAsseng S., Dunin F.X., Fillery I.R.P., Tennant D., Keating B.A., Potential deep drainage under wheat crops in a Mediterranean climate. II. Management opportunities to control drainage, Aust. J. Agric. Res., 52, pp. 57-66, (2001); Asseng S., Fillery I.R.P., Dunin F.X., Keating B.A., Meinke H., Potential deep drainage under wheat crops in a Mediterranean climate. I. Temporal and spatial variability, Aust. J. Agric. Res., 52, pp. 45-56, (2001); Bowen W.T., Thornton P.K., Wilkens P.W., Applying crop models and decision support systems, (1995); Byerlee D., Anderson J.R., Risk, utility and the value of information in farmer decision making, Review of Marketing and Agricultural Economics, 50, pp. 231-247, (1982); Carberry P.S., Bange M.P., Using systems models in farm management, Proceedings of the Ninth Australian Cotton Conference 10-14 August, pp. 153-160, (1998); Carberry P., Hammer G.L., Meinke H., Bange M., The potential value of seasonal climate forecasting in managing cropping systems, Applications of SeasonEnglish 70 10.1016/S0308-521X(01)00057-9https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034779269&doi=10.1016%2fS0308-521X%2801%2900057-9&partnerID=40&md5=20a1439d6942ce61519702ec43930bc0

Agricultural Resilience: Perspectives from Ecology and Economics2019 Agriculture as a social-ecological system embraces many disciplines. This book breaks through the silos of individual disciplines to bring ecologists and economists together to consider agriculture through the lens of resilience. It explores the economic, environmental and social uncertainties that influence the behaviour of agricultural producers and their subsequent farming approach, highlighting the importance of adaptability, innovation and capital reserves in enabling agriculture to persist under climate change and market volatility. The resilience concept and its relation to complexity theory is explained and the characteristics that foster resilience in agricultural systems, including the role of biodiversity and ecosystem services, are explored. The book discusses modelling tools, metrics and approaches for assessing agricultural resilience, highlighting areas where interdisciplinary thinking can enhance the development of resilience. It is suitable for those researching sustainable agriculture or thoEnglish 7 10.1017/9781107705555https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067093568&doi=10.1017%2f9781107705555&partnerID=40&md5=899f7f762f6c8956bfd8461c8d133578

Incorporating risk in forest sector modeling – state of the art and promising paths for future research2016 The use of numerical forest sector models (FSM) for economic and policy analyses has strongly increased in the last decades. Nearly all of these models are deterministic; however, long-term market projections are inevitably uncertain. The main objective of this article is to explore the possibilities of introducing risk in such models. For that we (i) review how risk has been incorporated in FSM, forestry and equilibrium models in adjacent sectors (agriculture, fishery, energy) and in macroeconomic models, and (ii) based on the review, identify and discuss promising approaches for including risk in FSM. Rather few large-scale model applications where risks were explicitly included beyond scenario and sensitivity analyses were identified. For incorporating risk in FSM, fuzzy set theory and robust optimization techniques seem promising new approaches, alongside methods that already are in use, like Monte Carlo simulation and, in particular, scenario and sensitivity analysis. © 2016 Informa UK Limited, trading aforest industries; market analyses; numerical modeling; Partial equilibrium modelingCommerce; Forestry; Fuzzy set theory; Intelligent systems; Monte Carlo methods; Numerical models; Optimization; Risk assessment; Risk perception; Equilibrium models; Forest industry; Forest sector model; Large-scale modeling; Macro-economic models; Market analysis; Partial equilibrium model; Robust optimization; Sensitivity analysisAczel A., Sounderpandian J., Complete business statistics, (2008); Adams D.M., Haynes R.W., (1980); Artavia M., Grethe H., Moeller T., Zimmermann G., (2009); Aune F.R., Golombek R., Kittelsen S.A.C., Rosendahl K.E., Wolfgang O., (2001); Ben-Haim Y., Info-gap decision theory: decisions under severe uncertainty, (2006); Ben-Haim Y., Info-gap economics: an operational introduction, (2010); Ben-Tal A., Nemirovski A., Robust solutions of linear programming problems contaminated with uncertain data, Math Program, 88, pp. 411-424, (2000); Brekke K.A., Golombek R., Kaut M., Kittelsen S.A.C., Wallace S., (2013); Buongiorno J., Zhu S., Raunikar R., Prestemon J., (2012); Burniaux J.-M., (2000); Burniaux J.-M., Truong T.P., (2002); Burrell A., Nii-naate Z., (2013); Cai Y., Sanstad A.H., Model uncertainty and energy technology policy: the example of induced technical change, Comput Oper Res, 66, pp. 362-373, (2015); Charles A.T., Living with uncertainty in fisheries: analytical methods, management priorities and the CanadEnglish 7 10.1080/02827581.2016.1212089https://www.scopus.com/inward/record.uri?eid=2-s2.0-84980045932&doi=10.1080%2f02827581.2016.1212089&partnerID=40&md5=c6e3c244c9c78f1b2ff76e98ebcd0b96

An agricultural sector models for regional policy analysis and strategic planning2003 The integration of Lithuania into the European Union requires serious preparation, determining possible changes in agrarian sector and rural development and their consequences, ensuring the necessary information supply to finding and substantiation of rational strategic solutions. The paper analyzes trends of systematic analysis of the agrarian sector of the region, tools for the search of solutions, reveals the possibilities of modelling methods and information technologies application in determining the sustainable development strategy. The suggested methodic of integrated modelling of agricultural production processes in regional and farm level is introduced. The scheme of agrarian production system and some functional dependencies are presented. The problems that are expected to be solved in future are formulated. © 2003 Taylor & Francis Group, LLC.Agricultural sector; Integrated regional modelingPraneviius H., Krisiukaitien I., Kuodys A., Lietuvos žem?s ?Kio Valdymo Konceptualinis Modelis, pp. 280-284, (1998); Rita Bagdzevi?Ien?, Justinas Rimas, Algimantas Venckus, pp. 30-35, (2002); Jonas ?Aplikas. Mažiau Palanki? ?Kininkauti Vietovi? Atrankos Kriterij? Parinkimas, pp. 55-61, (2002); Jurgens C.R., Strategic planning for sustainable rural development, Landscape and Urban Planning, 27, pp. 253-258; Farrow A., Winograd M., Land use modelling at the regional scale: An input to rural sustainability i ndicators for central america, Agriculture, Ecosystems & Environment, 85, pp. 249-268, (2001); Deybe D., Can agricultural sector models be a tool for policy analysis? An application for the case of burkina faso, Agricultural Systems, 58, 3, pp. 367-380, (1998); Singh I., Ahn C.Y., A dynamic multi-commodity model of the agricultural sector, European Economic Review, 11, 2, pp. 155-179, (1978); Gage S.H., Colunga-Garcia M., Helly J.J., Gene R., Safir and arif momin. Structural design for management and visualiEnglish 3 10.1080/16111699.2003.9636062https://www.scopus.com/inward/record.uri?eid=2-s2.0-71049182324&doi=10.1080%2f16111699.2003.9636062&partnerID=40&md5=b7d0da9e28bbba669adaf5cf61eb3724

Key policy questions for ex-ante impact assessment of European agricultural and rural policies2021 Policies in the agricultural and rural sectors are of key importance in shaping their sustainable development. These policies are changing from market-based policies to policies that aim to influence farmers' decision-making. Thus, the scientific literature supporting evidence-based policy-making must develop models that simulate individual decision-making (IDM) by farmers. This study aims to understand key policy objectives, related policy questions and benchmark scenarios relevant to the European agricultural sector to define the research agenda for a suite of IDM models. This research goal has been addressed following a five-step process that involved different research tools and heterogeneous actors, including key stakeholders. Results suggest that environmental policy objectives are the most relevant for European agriculture in the coming decades. Thus, the scenario modelling exercise should focus mainly on the agri-environmental policies' impacts while properly considering the potential trade-offs betwebenchmark scenarios; Common Agricultural Policy; focus group; policy questions; stakeholder engagementAgricultural robots; Commerce; Decision making; Economic and social effects; Environmental protection; Public policy; Sustainable development; Benchmark scenario; Common agricultural policy; Ex antes; Focus groups; Impact assessments; Individual decision making; Key policies; Policy objectives; Policy question; Stakeholder engagement; agricultural policy; decision making; environmental economics; environmental impact assessment; environmental policy; rural policy; sustainable development; trade-off; AgricultureAlam G M M, Alam K, Mushtaq S, Sarker M N I, Hossain M, Hazards, food insecurity and human displacement in rural riverine Bangladesh: implications for policy, Int. J. Disaster Risk Reduct, 43, (2020); An L, Modelling human decisions in coupled human and natural systems: review of agent-based models, Ecol. Modell, 229, pp. 25-36, (2012); Barriball K L, While A, Collecting data using a semi-structured interview: a discussion paper, J Adv Nurs, 19, pp. 328-335, (1994); Baumbusch J, Semi-structured interviewing in practice-close research, J. Spec. Pediatr. Nurs, 15, pp. 255-258, (2010); Bloor M, Frankland J, Thomas M, Robson K, Focus Groups in Social Research, (2001); Brown C, Brown K, Rounsevell M, A philosophical case for process-based modelling of land use change Model, Earth Syst. Environ, 2, pp. 1-12, (2016); Buchanan J M, The World of Economics ed J Eatwell, M Milgate and P Newman, pp. 520-525, (1991); Buysse J, Van Huylenbroeck G, Lauwers L, Normative, positive and econometric mathematical programming as tEnglish 8 10.1088/1748-9326/ac1f45https://www.scopus.com/inward/record.uri?eid=2-s2.0-85116088232&doi=10.1088%2f1748-9326%2fac1f45&partnerID=40&md5=55a2ab801068ba9cd62e1a07af238f15
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The Historical Evolution of Alternative Metrics for Developing Countries' Food and Agriculture Policy Assessment2018 The demand for quantitative assessments of the impacts of food and agricultural policies has grown steadily in the past four decades. From the application of social cost-benefit analysis to investments in developing countries in the 1970s to the use of increasingly sophisticated general equilibrium models today, the menu of available techniques for policy assessment has expanded rapidly. In addition, both partial and general equilibrium models have been developed to analyze world markets for agricultural commodities and the effects of government policies on such markets. Alongside the modeling of markets and the quantitative impact of policies, several indicators have been developed that build on trade policy measures, including effective protection and tariff equivalents. One example is the producer subsidy equivalent. This has been used by the OECD to estimate the level of support provided by government policies to the agricultural sector. The indicators have more recently been applied to developing countriAgricultural policy; Cost-benefit analysis; Food policy; Policy assessment; Policy indicators; Subsidy equivalentAdelle C., Weiland S., Policy assessment: The state of the art, Impact Assess. Project Apprais., 30, pp. 25-33, (2012); Adelman I., Robinson S., Income Distribution Policy in Developing Countries: A Case Study of Korea, (1976); Agraja L., Assessing the Comparative Advantage of Wheat Produced in Albania, (2006); Alderman H., Gentilini U., Rashid S., Improving Food Availability for the Poor, pp. 199-218, (2017); Alston J.M., James J.S., The incidence of agricultural policy, The Handbook of Agricultural Economics, 2 A, pp. 1869-1929, (2002); Anderson K., Distortion to Agricultural Incentives: A Global Perspective 1955-2007, (2009); Anderson K., Rausser G., Swinnen J., Political economy of public policies: Insights from distortions to agricultural and food markets, J. Econ. Lit., 51, 2, pp. 423-477, (2013); Balassa B., Trade creation and trade diversion in the European common market, Econ. J., 77, pp. 1-21, (1967); Banerji R., Donges J.B., The Domestic Resource Cost Concept: Theory and An Empirical Application toEnglish 0 10.1146/annurev-resource-100517-023123https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054510273&doi=10.1146%2fannurev-resource-100517-023123&partnerID=40&md5=76a7785559caa816fb4f09fb6f354a3d

The impact of policies on the diffusion of agricultural innovations: Systematic review on evaluation approaches2024 The demand for sustainable agricultural technologies still lags behind the supply confirming the demand articulation failure of transformational innovation change agricultural policies. To understand the reasons for demand shortcomings, the evaluation of developed policies is required. In the literature, there is little evidence on this topic, henceforth, this paper conducts a systematic review of the primary methodological approaches used to assess the influence of policies on the dissemination of agricultural innovations. The results showed that there are two clusters of evaluation; the first investigates how policies affect agricultural innovation adoption, and the second studies how policies affect yields and profitability. For the first cluster, 70% of the studies analyzed adoption decisions using the Double-hurdle, Probit, or Tobit models or captured changes in adoption levels over time using the Adoption and Diffusion Outcome Prediction Tool and discrete-time duration models. This cluster is related toadoption; agriculture; demand; effectiveness; efficiency; Innovation policy; transformational changeAmbali O.I., Areal F.J., Georgantzis N., Improved rice technology adoption: The role of spatially-dependent risk preference, Agriculture (Switzerland), 11, pp. 1-13, (2021); Anderson C.R., Maughan C., The innovation imperative”: The struggle over agroecology in the international food policy arena, Frontiers in Sustainable Food Systems, 33, pp. 1-15, (2021); Andrade D., Pasini F., Scarano F.R., Syntropy and innovation in agriculture, Current Opinion in Environmental Sustainability, 45, pp. 20-24, (2020); Artuso A., Risk perceptions, endogenous demand and regulation of agricultural biotechnology, Food Policy, 28, pp. 131-145, (2003); Astbury B., Leeuw F.L., Unpacking black boxes: Mechanisms and theory building in evaluation, American Journal of Evaluation, 31, pp. 363-381, (2010); Aznar-Sanchez J.A., Belmonte-Urena L.J., Valera D.L., Perceptions and acceptance of desalinated seawater for irrigation: A case study in the Nijar district (Southeast Spain), Water, 9, (2017); Baiz A., Revillard A., (2022); BarrientosEnglish 0 10.1177/00307270231215837https://www.scopus.com/inward/record.uri?eid=2-s2.0-85177440747&doi=10.1177%2f00307270231215837&partnerID=40&md5=723d4b350e94d24067da3513ce9f2d38

Integrated mixed methods policy analysis for sustainable food systems: Trends, challenges and future research2016 Agriculture is a major contributor to greenhouse gas emissions, an important part of which is associated to deforestation and indirect land use change. Appropriate and coherent food policies can play an important role in aligning health, economic and environmental goals. From the point of view of policy analysis, however, this requires multi-sectoral, interdisciplinary approaches which can be highly complex. Important methodological advances in the area are not exempted from limitations and criticism. We argue that there is scope for further developments in integrated quantitative and qualitative policy analysis combining existing methods, including mathematical modelling and stakeholder analysis. We outline methodological trends in the field, briefly characterise integrated mixed methods policy analysis and identify contributions, challenges and opportunities for future research. In particular, this type of approach can help address issues of uncertainty and context-specific validity, incorporate multiple peEconomics; Food policy; Food systems; Greenhouse gas emissions; Land use change; Mixed methods; Nutrition transition; Palm oil; Sustainabilitypalm oil; analytic method; conceptual framework; cultural anthropology; deforestation; economic aspect; environmental factor; food availability; greenhouse gas; mathematical model; medical ethics; methodology; non communicable disease; Note; nutritional health; policy; public health; qualitative analysis; quantitative analysis; research; sustainable agriculture; sustainable development; trend study; validityGustafson D., Gutman A., Leet W., Drewnowski A., Fanzo J., Ingram J., Seven food system metrics of sustainable nutrition security, Sustainability, 8, 3, (2016); Ericksen P.J., Conceptualizing food systems for global environmental change research, Glob Environ Change, 18, 1, pp. 234-245, (2008); McManus M.C., Taylor C.M., The changing nature of life cycle assessment, Biomass Bioenergy, 82, pp. 13-26, (2015); Borras S.M., Franco J.C., Isakson S.R., Levidow L., Vervest P., The rise of flex crops and commodities: implications for research, J Peasant Stud, 43, 1, pp. 93-115, (2016); Lock K., Smith R.D., Dangour A.D., Keogh-Brown M., Pigatto G., Hawkes C., Et al., Health, agricultural, and economic effects of adoption of healthy diet recommendations, Lancet, 376, 9753, pp. 1699-1709, (2010); Westhoek H., Lesschen J.P., Rood T., Wagner S., De Marco A., Murphy-Bokern D., Et al., Food choices, health and environment: effects of cutting Europe's meat and dairy intake, Glob Environ Change, 26, pp. 196-205, (2014); LampeEnglish 1 10.1186/s40985-016-0040-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-85049398935&doi=10.1186%2fs40985-016-0040-5&partnerID=40&md5=8b662fdd12413f93ae87e29354287dc8

A review of agent-based modeling for simulation of agricultural systems; [Una revisión de modelación basada en agentes para la simulación de sistemas agropecuarios]2021 In this manuscript global research trends are analyzed in agent-based modeling (ABM), which is applied to face the inherent complexity of agricultural systems. The search was carried out in Scopus, during the period 2009-2019, and the VOSviewer© software was used as a bibliometric tool. The results show that ABM is used under two approaches: research and policy evaluation, and in three thematic areas: systems and computation sciences, geography and ecology and environmental science. The purpose of this study is to investigate three types of phenomena: land-use changes, water management and agricultural policy evaluation. ABM has been shown to be useful for exploring and understanding the society-nature relationship of agricultural systems under an interdisciplinary and transdisciplinary approach, and for supporting decision-making processes via its application in a Latin American context, which for our purposes is still of utmost importance. © The author; licensee Universidad Nacional de Colombia.Adaptive complex systems; Agricultural complexity; Agricultural systems modelingBoff L., Ecología: grito de la tierra, grito de los pobres, (1996); Helbing D., Social Self-Organization, (2012); Moriello S., Dinámica de los Sistemas Complejos, (2006); Lara-Rosano F. de J., Et al., Aplicaciones de las ciencias de la complejidad al diagnóstico e intervención en problemas sociales, (2017); Bert F.E., North M., Rovere S., Tatara E., Macal C., Podesta G., Simulating agricultural land rental markets by combining agent-based models with traditional economics concepts: The case of the Argentine Pampas, Environmental Modelling and Software, 71, pp. 97-110, (2015); Garcia R., Interdisciplinariedad y Sistemas Complejos, Revista Latinoamericana de Metodología de las Ciencias Sociales, 1, 1, pp. 66-101, (2011); Olmedo-Fernandez E., Valderas J.M., Mateos-de Cabo R., La economía en el marco de la ciencia compleja, Encuentros multidisciplinarios, 17, pp. 1-6, (2004); Perona E., Ciencias de la complejidad: ¿La economía del siglo XXI?, Apuntes del CENES, 25, 40, pp. 27-54, (2005); Sanchez-Alcazar E.J., EcoEnglish 2 10.15446/dyna.v88n217.89133https://www.scopus.com/inward/record.uri?eid=2-s2.0-85120158046&doi=10.15446%2fdyna.v88n217.89133&partnerID=40&md5=8aa753bca48f7290b9c9ed58dd53027a

Agro-economic models: A review and directions for research2019 The article is devoted to reviewing of main 8 models, which are used to analyze the agriculture sector, medium, and long-term forecasts, as well as policy making. The review is based on comparative analysis of models conducted by the authors according to a number of criteria. On its basis, formed the distinctive features of modeling, which are realized in these models. The first distinctive feature is the problem of choosing the level of aggregation in models. This feature generates the direction of research about the effectiveness of the application of one or another aggregation level in modeling. The second distinctive feature of modeling is structurization models into two types: partial equilibrium and computable general equilibrium models. The method of choosing the type of model is one of the actual problems. The third distinctive feature is dominance of deterministic approaches in the construction of models. The use of stochastic analysis in models, in the opinion of the authors, does not yet have a sysAgricultural market; Agricultural policy; Computable General Equilibrium model; Economic modelling; Partial Equilibrium modelKavallari A., Fellmann T., Gay S., Shocks in economic growth = shocking effects for food security?, Food Security, 6, 4, pp. 567-583, (2014); Blanco-Fonseca M., Literature review of methodologies to generate baselines for agriculture and land use, (2010); Thompson W., Dewbre J., Pieralli S., Schroeder K., Perez Dominguez I., Westhoff P., Long-term crop productivity response and its interaction with cereal markets and energy prices, Food Policy, 84, pp. 1-9, (2019); Leeuwen M., Et al., The agri-food sector in Ukraine, (2012); Banse M., Et al., Impact of Russia and Ukraine on the international price formation and the EU markets-A Model based analysis, (2012); Urrell A., Gonzlez Mellado Ferrari A., Potential EU-Mercosur free trade agreement, (2011); Helming J., Tabeau A., The economic, environmental and agricultural land use effects in the European Union of agricultural labour subsidies under the Common Agricultural Policy, Regional Environmental Change, 18, 3, pp. 763-773, (2017); van Meijl H., Et al., ComparinEnglish 10 10.21533/pen.v7i2.579https://www.scopus.com/inward/record.uri?eid=2-s2.0-85070357944&doi=10.21533%2fpen.v7i2.579&partnerID=40&md5=c06f2cd020b4f6b81c9251c158123172

Impact of policy and factor intensity on sustainable value of european agriculture: Exploring trade-offs of environmental, economic and social efficiency at the regional level2021 Although sustainable development is a topic broadly discussed in the literature in relation to existing policy stimulus, a holistic approach to the implementation of sustainability in agriculture— for which there are three dimensions (economic, social and environmental)—is still missing. A regional approach, which averages the entire EU region, could therefore be useful in the long term for recommending directional guidelines for the Common Agricultural Policy (CAP). The objective of this study is to investigate the impact of key groups of CAP instruments and factor intensity on the three above-mentioned aspects of sustainability in the 2004–2017 period, with the assumption that they are all reciprocally related. This goal was achieved by measuring sustainability using the modified sustainable value approach combined with frontier-based nonparametric assessment and applying structural equation modelling, including multilevel random intercept. This research highlights trade-offs between environmental, economicCAP; Economic efficiency; Environmental efficiency; GSEM; SEM; Social efficiency; Structural equation modelling; Subsidies; SustainabilityCzyzewski B., Matuszczak A., Muntean A., Approaching environmental sustainability of agriculture: Environmental burden, eco-efficiency or eco-effectiveness, Agric. Econ. Czech, 65, pp. 299-306, (2019); Glavic P., Lukman R., Review of sustainability terms and their definitions, J. Clean. Prod, 15, pp. 1875-1885, (2007); Shearman R., The meaning and ethics of sustainability, Environ. Manag, 14, pp. 1-8, (1990); Harris J., Basic Principles of Sustainable Development, (2000); Connelly J., Smith G., Benson D., Saunders C., Politics and the Environment: From Theory to Practice, (2002); Waas T., Huge J., Verbruggen A., Wright T., Sustainable Development: A Bird’s Eye View, Sustainability, 3, pp. 1637-1661, (2011); Lauwers L., Justifying the incorporation of the materials balance principle into frontier-based eco-efficiency models, Ecol. Econ, 68, pp. 1605-1614, (2009); Repar N., Jan P., Dux D., Nemecek T., Doluschitz R., Implementing farm-level environmental sustainability in environmental performance indicators: A English 13 10.3390/agriculture11010078https://www.scopus.com/inward/record.uri?eid=2-s2.0-85099920971&doi=10.3390%2fagriculture11010078&partnerID=40&md5=19153602034d3c217fdf551c2f2d1b1d

Construction and application of county-level database of basic rural economic information2014 This paper describes data cleaning and reporting to effectively improve data quality in the construction of County-level Database of Basic Rural Economic Information. Modeling and GIS, as well as relevant design and development software are also incorporated, so that the database can fulfill the potential and serve for agricultural production, agricultural policy development, and agricultural management. © (2014) Trans Tech Publications, Switzerland.County-level; Data quality; Database applicationsAgriculture; Agricultural management; Agricultural policies; Agricultural productions; County level; Data quality; Database applications; Design and Development; Economic information; Database systemsXiaohong Z., Qiang W., Jia F., Overview of Agricultural Database Development and the Application, World Agriculture, 61, pp. 21-24, (2007); Haikun C., Ruifang Z., Haiyan Z., Aijun Z., Damai Z., Development of Database Technology and Its Application in Agriculture, Anhui Journal of Agricultural Sciences, 36, 18, pp. 7818-7820, (2008); Li W., Haiqi L., Basic Idea about Agricultural Resources Database Construction [J], Journal of China Agricultural Resources and Regional Planning, 24, 1, pp. 4-7, (2003); Wenping C., Jinmei Y., Database Review, Science and Technology Management Research, pp. 235-237, (2006)English 0 10.4028/www.scientific.net/AMM.651-653.1547https://www.scopus.com/inward/record.uri?eid=2-s2.0-84949123772&doi=10.4028%2fwww.scientific.net%2fAMM.651-653.1547&partnerID=40&md5=06617b0cf27290bca254f0cbca039ed1

MODELING AGRICULTURAL PRODUCTION FOR POLICY ANALYSIS.1985 The modeling of the agricultural sector for policy analysis by means of a nonlinear program is discussed. The proposed approach incorporates microeconomic theory, reveals technical relations found in the production process and the parameters of the model can be econometrically estimated. An application of the approach to a member country of the European Communities is outlined.ECONOMICS; MATHEMATICAL PROGRAMMING, NONLINEAR; EUROPEAN COMMUNITIES; PARAMETER ESTIMATION; POLICY ANALYSIS; AGRICULTUREEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0022309728&partnerID=40&md5=9a8b379cb2520200b01f13e8d9d4a01a

Bridging the design-use gap for DSS in environmental policy and practice2006 Drawing on the literature of agricultural decision support systems (DSS) and experience in developing tools for policy support and evaluation, this paper argues that while in the main such tools have failed to live up to expectations it may be that the expectations were unrealistic. The design-use gap of DSS for environmental management is partially the inevitable cycle of expectations (unbelief-euphoria-disappointment and maturity or abandonment) experienced by any innovation. The environmental problems facing land managers and society are dauntingly complex. Yet more or better quality information does not inevitably lead to better management. Many of the issues that face land-use policy and practice have a strong normative component, are highly uncertain and are contested. Information without supporting institutions is also unlikely to result in the levels of cooperation between land managers needed to deliver environmental and ecological outcomes at scales above the individual land management unit. A numbeAgriculture; Decision-support; Deliberation; Environment; Simulation-modellingAgriculture; Artificial intelligence; Computer software; Decision support systems; Design; Environmental management; Land use; Management; Managers; Research; Systems analysis; Agricultural decision support; Boundary objects; Decision-support; Deliberation; Environment; Environmental policy; Environmental problems; GIS Integration; Land managements; Land managers; Land-use policies; Learning environments; Multi-perspective; Policy support; Quality information; Reusable components; Simulation-modelling; User friendliness; Environmental protectionBragg S., Inman A., Manning C., Pitcairn J., Assessment of 'Win-Win' Case Studies of Resource Management in Agriculture, (2005); Burton R.J.F., Seeing through the good farmer's" eyes: Towards developing an understanding of the symbolic value of "productivist" behaviour, Sociologia Ruralis, 44, pp. 195-215, (2005); Carberry P.S., Hochman Z., McCown R.L., Dalgliesh N.P., Foale M.A., Poulton P.L., Hargreaves J.N.G., Hargreaves D.M.G., Cawthray S., Hillcoat N., Robertson M.J., The FARMSCAPE approach to decision support: Farmers', advisers', researchers' monitoring, simulation, communication and performance evaluation, Agricultural Systems, 74, 1, pp. 141-177, (2002); Dray A., Perez P., Lepage C., Aquino P.D., White I., Companion Modelling approach: The AtollGame experience in Tarawa atoll (Republic of Kiribati), MODSIM05, International Congress on Modelling and Simulation, pp. 1601-1609, (2005); Dryzek J., Deliberative Democracy and Beyond: Liberals, Critics, Contestations, (2000); French S., Geldermann J., The vEnglish 7 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84858652114&partnerID=40&md5=d90953c9f9c4681ef72a9abe502aebc9

An European database for Integrated Assessment and Modeling of agricultural systems2008 Integrated Assessment and Modelling (IAM) can be used to assess socioeconomic and environmental indicators, which generally require the linkage of models from different domains. To integrate a set of different models for an IAM, the data required by each of the models as inputs from a range of data sources also needs to be consistently integrated. This paper describes the process of development of a database integrating different data sources for an IAM project, and the human factors involved in the process of reaching consensus across peers with clashing requirements and needs. We adopted a structured process using a shared ontology as a means to one integrated relational database serving a set of models of a highly multi-disciplinary nature. The relational database covers data on agricultural systems, e.g. soil, climate, farm, agricultural management and agricultural policy data. The integrated database has been coupled to a range of quantitative models. The database schema and the shared ontology are distiAgricultural systems; Community modeling; Database; European UnionAgriculture; Data structures; Database systems; Decision making; Environmental technology; Human engineering; Information management; Information technology; Integration; Agricultural management; Agricultural policies; Agricultural system; Data source; Database schemas; Different domains; Domain knowledge; Environmental indicators; European union; Integrated assessment; Integrated database; Iterative process; Multi-disciplinary; Quantitative models; Relational Database; Shared ontologies; Structured process; Relational database systemsAndersen E., Elbersen B., Godeschalk F., Verhoog D., Farm management indicators and farm typologies as a basis for assessments in a changing policy environment, Journal of Environmental Management, 82, 3, (2007); Antoniou G., Van Harmelen F., A Semantic Web Primer, (2004); Athanasiadis I.N., Villa F., Rizzoli A.E., Enabling knowledge-based software engineering through semantic-object-relational mappings, 3rd International Workshop on Semantic Web Enabled Software Engineering, 4th European Semantic Web Conference, (2007); Borkowski N., Zander P., Stokstad G., Uthes S., Reinhardt F.-J., Bellocchi G., Hecker M., Conceptual Approach to Identify and Assess Current Activities, PD3.3.9, (2007); Britz W., Perez I., Zimmermann A., Heckelei T., Definition of the CAPRI core modelling system and interfaces with other components of SEAMLESS-IF, SEAMLESS, Report No.26, SEAMLESS Integrated Project, (2007); Farm Accountancy Data Network (FADN) Source: EU-FADN-DG AGRI-G3; Nomenclature of Territorial Units for Statistics - NUTEnglish 4 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84858320163&partnerID=40&md5=73a99cf966283235ebe7c6b367245442

Modelling crop rotations from field to regional scale: A rural planning oriented approach2008 Crop simulation models are powerful tools both in research and in rural planning. Applications depend on the availability of input data and on their suitability to model requirements. In agroecosystem simulations oriented to rural planning (e.g. leaching evaluation at regional scale), multi-year crop rotations are needed. Crop rotations can be retrieved by Common Agricultural Policy (CAP) databases, where single crops and surface areas are yearly recorded at the cadastral level. However, simulations at the regional scale require an abatement of the very large number of rotations reconstructed from the crops series over the same field in a given time window in order to alleviate time-consuming simulation runs and to better explain model outputs. Moreover, the lack of information over a part of the total agricultural area must be filled using the available data in order to run complete geographical simulations. An approach aimed at upscaling crop rotations from the field to the regional scale and reducing the nCastellazzi M.S., Et al., A systematic representation of crop rotations, Agric. Syst, 97, pp. 26-33, (2008); Stockle C.O., Et al., CropSyst, a cropping systems simulation model, Eur. J. Agron, 18, pp. 289-330, (2003)English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84979754020&partnerID=40&md5=488f4f6dff238ca25199fa9a4ab9e45a

The potential of different experimental designs for policy impact assessment2016 Economic experiments have traditionally been conducted in laboratory settings. Since experimental conditions can be easily controlled and manipulated in the lab, high internal validity can be achieved. The external validity of lab experiments, however, is often poor due to the highly stylized environment. Hence, in recent years, researchers have increasingly left the lab and used the Internet to run economic experiments. In this paper, we aim to systematize economic experiments and discuss the advantages and disadvantages of online approaches. In particular, we focus on the question of how experiments can be used for policy analysis in the agricultural sector. Our core findings are as follows: first, the costs of online experiments are considerably lower than those of traditional lab experiments. This applies to the direct costs of experimenters as well as to the opportunity costs of experimental subjects. Second, experimenters, who always struggle with limited budgets, can exploit the cost advantage of onlinEconomic experiments; Internal and external validity; Online business simulation games; Policy impact assessment; Self-selection bias; Social desirability bias; Virtual game biasAkerlof G., Kranton R., Identity economics, (2010); Allais M.P., Le Comportement de l'Homme Rationnel devant le risque: Critique des postulates et axiomes de l'Ecole Americaine, Econometrica, 21, 4, pp. 503-546, (1953); Anderhub V., Guth W., Muller W., Strobel M., An Experimental Analysis of Intertemporal Allocation Behavior, Experimental Economics, 3, 2, pp. 137-152, (2000); Anderhub V., Muller R., Schmidt C., Design and Evaluation of an Economic Experiment via the Internet, Journal of Economic Behavior & Organization, 46, 2, pp. 227-247, (2001); Binswanger H.P., Attitudes toward risk: theoretical implications of an experiment in rural India, The Economic Journal, 91, 364, pp. 867-890, (1981); Bjorkman M., Svensson J., Power to the People: Evidence from a Randomized Field Experiment on Community-Based Monitoring in Uganda, Quarterly Journal of Economics, 124, 2, pp. 735-769, (2009); Bohm P., Estimating Demand for Public Goods: An Experiment, European Economic Review, 3, 2, pp. 111-130, (1972); Bolton G.E., ZEnglish 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84995428200&partnerID=40&md5=1d1eca5eb63d6950e2632703d1b825b1

An economic framework for evaluating agricultural policy and the sustainability of production systems1993 Rhetorical definitions of agricultural sustainability abound. However, definitions that can be put to operational use in economic analysis have not been adequately developed. An economic definition of sustainability using natural resource accounting techniques is put forward. Two case studies are examined and physical and economic measures of natural resource impacts are developed. Five policy scenarios are tested to determine the public and private gains possible from different approaches to agricultural support and economic incentives. © 1993.USA; accounting technique; agricultural policy; agricultural support; economic definition; economic framework; modelling approach; natural resources accounting; policy assessment; sustainable production systemCacek, Langner, The economic implications of organic farming, American Journal of Alternative Agriculture, 1, 1, pp. 25-29, (1986); Dobbs, Leddy, Smolik, Factors influencing the economic potential for alternative farming systems case analyses in South Dakota, American Journal of Alternative Agriculture, 3, 1, pp. 26-34, (1988); Domanico, Madden, Partenheimer, Income effects of limiting soil erosion under organic, conventional and no-till systems in eastern Pennsylvania, Am. J. Alternative Agric., 1, 2, pp. 75-82, (1986); Edwards, Bell, The Theory and Measurement of Business Income, (1961); Faeth, Repetto, Kroll, Dai, Helmers, Paying the Farm Bill: U.S. Agricultural Policy and the Transition to Sustainable Agriculture, (1991); Food and Agricultural Policy Research Institute (FAPRI), Policy Scenarios with the FAPRI Commodity Models, Working Paper 88-WP 41, (1988); FAPRI, Draft Report: An Evaluation of Price Support Equilibration Options for the 1990 Farm Bill, (1990); Goldstein, Young, An agronomic and economicEnglish 11 10.1016/0167-8809(93)90021-Ghttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0027760364&doi=10.1016%2f0167-8809%2893%2990021-G&partnerID=40&md5=ba34e75d5e02fd78b26d9acfc070a1f3

Current use of impact models for agri-environment schemes and potential for improvements of policy design and assessment2010 Agri-Environment Schemes (AES) to maintain or promote environmentally-friendly farming practices were implemented on about 25% of all agricultural land in the EU by 2002. This article analyses and discusses the actual and potential use of impact models in supporting the design, implementation and evaluation of AES. Impact models identify and establish the causal relationships between policy objectives and policy outcomes. We review and discuss the role of impact models at different stages in the AES policy process, and present results from a survey of impact models underlying 60 agri-environmental schemes in seven EU member states. We distinguished among three categories of impact models (quantitative, qualitative or common sense), depending on the degree of evidence in the formal scheme description, additional documents, or key person interviews. The categories of impact models used mainly depended on whether scheme objectives were related to natural resources, biodiversity or landscape. A higher proportion Agri-environment schemes; EU; Evaluation; Impact models; Policy analysis; Policy designEurope; Farms; Natural resources; 'current; Agri-environment schemes; Agricultural land; EU; Evaluation; Farming practices; Impact modelling; Policy analysis; Policy assessment; Policy design; agri-environmental policy; environmental impact; European Union; modeling; policy analysis; agricultural land; agricultural procedures; article; biodiversity; Denmark; farming system; Finland; Germany; Greece; Hungary; Ireland; landscape; policy; qualitative analysis; quantitative analysis; United Kingdom; BiodiversityAgra CEAS Consulting Synthesis of Rural Development Mid-term Evaluations EAGGF- Guarantee Final Report for the European Commission, (2005); Andersen E., Primdahl J., A typology of 2078 measures, Implementation and Effectiveness of Agri-environmental Schemes Established under Regulation 2078/92. Final Consolidated Report. Project FAIR 1, CT95-274, 1, pp. 80-84, (1999); Andersen E., Primdahl J., Onate J.J., Peco B., Cummings C., Aquirre J., Schramek J., Knickel K., Environmental effects of agri-environmental measures implemented under Reg. 2078/92, Implementation and Effectiveness of Agri-environmental Schemes Established under Regulation 2078/92. Final Consolidated Report. Project FAIR 1, CT95-274, 1, pp. 135-162, (1999); Baldock D., Lowe P., The development of European agri-environment policy, The European Environment and CAP Reform: Policies and Prospects for Conservation, pp. 8-25, (1996); Bartolini F., Finn J., Kurz I., Samoggia A., Viaggi D., Using information from mid term evaluations of RDP for the multEnglish 61 10.1016/j.jenvman.2009.12.012https://www.scopus.com/inward/record.uri?eid=2-s2.0-77950959963&doi=10.1016%2fj.jenvman.2009.12.012&partnerID=40&md5=aaf9a462640244aad92d4e3717d7f4de

Defining assessment projects and scenarios for policy support: Use of ontology in Integrated Assessment and Modelling2009 Integrated Assessment and Modelling (IAM) provides an interdisciplinary approach to support ex-ante decision-making by combining quantitative models representing different systems and scales into a framework for integrated assessment. Scenarios in IAM are developed in the interaction between scientists and stakeholders to explore possible pathways of future development. As IAM typically combines models from different disciplines, there is a clear need for a consistent definition and implementation of scenarios across models, policy problems and scales. This paper presents such a unified conceptualization for scenario and assessment projects. We demonstrate the use of common ontologies in building this unified conceptualization, e.g. a common ontology on assessment projects and scenarios. The common ontology and the process of ontology engineering are used in a case study, which refers to the development of SEAMLESS-IF, an integrated modelling framework to assess agricultural and environmental policy options aCollaborative approach; Integration; Knowledge management; Multi-disciplinary teams; Policy assessmentEnvironmental protection; Knowledge management; Strategic planning; Collaborative approach; Environmental policy; In-buildings; Integrated assessment; Integrated modelling; Multi-disciplinary teams; Ontology engineering; Policy assessment; Policy problem; Policy support; Quantitative models; agri-environmental policy; assessment method; decision making; integrated approach; modeling; policy analysis; stakeholder; sustainable development; OntologyAlcamo J., Scenarios as tools for international environmental assessments, Environmental Issue Report No. 24 Experts' Corner Report Prospects and Scenarios No 5, (2001); Antoniou G., van Harmelen F., A Semantic Web Primer, (2004); Athanasiadis I.N., Villa F., Rizzoli A.E., Enabling knowledge-based software engineering through semantic-object-relational mappings, Proceedings of 3rd International Workshop on Semantic Web Enabled Software Engineering, 4th European Semantic Web Conference, Innsbruck, Austria, (2007); Berners Lee T., Hall W., Hendler J., Shadbolt N., Weitzner D.J., Creating a science of the web, Science, 313, pp. 769-771, (2006); Borjeson L., Hojer M., Dreborg K.H., Ekvall T., Finnveden G., Scenario types and techniques: towards a user's guide, Futures, 38, 7, (2006); Britz W., Perez I., Zimmermann A., Heckelei T., Definition of the CAPRI core modelling system and interfaces with other components of SEAMLESS-IF, SEAMLESS Report No. 26, SEAMLESS Integrated Project, EU 6th Framework Programme, ContrEnglish 46 10.1016/j.envsoft.2009.04.009https://www.scopus.com/inward/record.uri?eid=2-s2.0-69249205656&doi=10.1016%2fj.envsoft.2009.04.009&partnerID=40&md5=721c8b781c89134975073b1050b0d841

Ex ante impact assessment of policies affecting Land use, Part B: Application of the analytical Framework2011 The use of science-based tools for impact assessment has increasingly gained focus in addressing the complexity of interactions between environment, society, and economy. For integrated assessment of policies affecting land use, an analytical framework was developed. The aim of our work was to apply the analytical framework for specific scenario cases and in combination with quantitative and qualitative application methods. The analytical framework was tested for two cases involving the ex ante impact assessment of: (1) a European Common Agricultural Policy (CAP) financial reform scenario employing a modeling approach and combined with a comprehensive indicator analysis and valuation; and (2) a regional bioenergy policy scenario, employing a fully participatory approach. The results showed that European land use in general is less sensitive to changes in the Common Agricultural Policy, but in the context of regions there can be significant impacts on the functions of land use. In general, the implementation oAnalytical framework; Discussion tools; DPSIR framework; Ex ante impact assessment; Landuse change; Model-based tools; Participatory assessment tools; Policy development; SustainabilityEurope; analytical framework; bioenergy; Common Agricultural Policy; complexity; land use change; participatory approach; policy development; regional policy; sustainabilityBach H., Bakker M., Farrington J., Drillet Z., Duray B., Frederiksen P., Gyuro K.E., Henrichs T., Jansson K., Jensen T.S., Jombach S., Jones L., Kaae B., Lindner M., Lopatka A., Kohlheb N., Kuhlman T., Petit S., Paracchini M.L., Petersen L.K., Reid L., Rothman D., Scholefield P., Schulp N., Stuczynski T., van Eupen M., Verburg P., Verkerk H., Vogt J., Vinther F.P., Wilson C., Indicators-methodology and Descriptions, (2008); Backlund A.-K., Impact assessment in the European Commission-a system with multiple objectives, Environmental Science and Policy, 12, 8, pp. 1077-1087, (2009); Bakker M., Verburg P.H.,  Grid and NUTS-X Level, (2009); Bastian O., Kronert R., Lipsky Z., Landscape diagnosis on different space and time scales-a challenge for landscape planning, Landscape Ecology, 21, pp. 359-374, (2006); Baum S., Stange H., Weingarten P., Employment in agriculture in the enlarged European Union, Geographische Rundschau, International Edition, 3, 2, pp. 4-13, (2007); Brecard D., Fougeyrollas A., le Mouel P., LeEnglish 68 10.5751/ES-03840-160129https://www.scopus.com/inward/record.uri?eid=2-s2.0-79954503613&doi=10.5751%2fES-03840-160129&partnerID=40&md5=7804e676b9c539da8be26e5142c5941f

Systematic analysis of policy impacts in agriculture: an information systems approach ( USA).1982 The analysis of policy impacts in agriculture has long been dominated by models that isolate and analyze a small subset of the systems being studied. Such modeling has overshadowed the data base, its utilization and its transfer into various models. Data structures for policy analysis are discussed and an example is given for agriculture in the US. Analysis using structured data provides flexibility in modeling and policy analysis through user programs.-AuthorEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0020461981&partnerID=40&md5=a9def38eed223939d7cb9ff6bda65231

Communication from the commission to the council and the European parliament accomplishing a sustainable agricultural model for Europe through the reformed CAP - Sugar sector reform; [Mitteilung der Kommission an den rat und das Europäische Parlament Vervollständigung des Modells Einer Nachhaltigen Landwirtschaft für Europa Durch die Reform der GAP - Reformvorschläge für den Zuckersektor]2007 [No abstract available] Eurasia; Europe; alternative agriculture; Common Agricultural Policy; communication; European Commission; modeling; reform process; sugarEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-36549041820&partnerID=40&md5=962f59bb3a46ed4f5fec73550ce455c2
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A coupled human-natural systems analysis of irrigated agriculture under changing climate2016 Exponentially growing water demands and increasingly uncertain hydrologic regimes due to changes in climate and land use are challenging the sustainability of agricultural water systems. Farmers must adapt their management strategies in order to secure food production and avoid crop failures. Investigating the potential for adaptation policies in agricultural systems requires accounting for their natural and human components, along with their reciprocal interactions. Yet this feedback is generally overlooked in the water resources systems literature. In this work, we contribute a novel modeling approach to study the coevolution of irrigated agriculture under changing climate, advancing the representation of the human component within agricultural systems by using normative meta-models to describe the behaviors of groups of farmers or institutional decisions. These behavioral models, validated against observational data, are then integrated into a coupled human-natural system simulation model to better represeclimate change; coupled human-natural systems; water managementAdda River; Italy; Lombardy; Climate models; Crops; Cultivation; Drought; Economics; Land use; Systems analysis; Water management; Water supply; Adaptation policies; Agricultural system; Coupled human-natural systems; Drought intensities; Irrigated agriculture; Management strategies; Water resources systems; Water supply and demands; agricultural policy; agrometeorology; climate change; crop production; food production; hydrological regime; irrigation system; land use change; nature-society relations; sustainability; water demand; water management; water resource; water supply; Climate changeAdger W., Dessai S., Goulden M., Hulme M., Lorenzoni I., Nelson D., Naess L., Wolf J., Wreford A., Are there social limits to adaptation to climate change?, Clim. Change, 93, 3-4, pp. 335-354, (2009); Adger W.N., Hughes T.P., Folke C., Carpenter S.R., Rockstrom J., Social-ecological resilience to coastal disasters, Science, 309, 5737, pp. 1036-1039, (2005); Ahmed S.A., Diffenbaugh N.S., Hertel T.W., Climate volatility deepens poverty vulnerability in developing countries, Environ. Res. Lett., 4, 3, (2009); Allen R., Pereira L., Raes D., Smith M., FAO irrigation and drainage paper 56, technical report, Food and Agric. Organ, (1998); Amigoni F., Castelletti A., Gazzotti P., Giuliani M., Mason E., Using multiagent negotiation to model water resources systems operations, (2016); An L., Modeling human decisions in coupled human and natural systems: Review of agent-based models, Ecol. Modell., 229, pp. 25-36, (2012); Anderies J., Walker B., Kinzig A., Fifteen weddings and a funeral: Case studies and resilience-baseEnglish 63 10.1002/2016WR019363https://www.scopus.com/inward/record.uri?eid=2-s2.0-84987837112&doi=10.1002%2f2016WR019363&partnerID=40&md5=3ab4bd13f323d911a81b492b6a945063



Integrated water and food analysis at the global and basin level. An application of WATERSIM2007 Several recent studies warn that under 'Business-as-Usual' a water crisis is impending, suggesting that appropriate actions need to be taken on the water supply and demand side. While many measures to alleviate water scarcity are within the water sector, it is increasingly recognized that many drivers, policies and institutions outside the water sector have large and real implications on how water is being allocated and used. Important drivers for water use include population and income growth, urbanization, trade and other macroeconomic policies, environmental regulations and climate policy. While some of these processes and trends, especially those at global level, may prove difficult to influence directly, it is important to understand their linkages with water issues to analyze the relative impact of various policies in the agricultural and water sectors on water and food security. The strong linkages between economic trends, agricultural policies and water use call for an integrated and multidisciplinaryGlobal water and food model; Integrated modeling approachAgriculture; Economics; Food supply; Population statistics; Water management; Water supply; Business-as-usual; Economic trends; Food analysis; Food modeling; Global water model; Integrated modeling approaches; Water crisis; Water sector; Water supply and demands; Water use; Environmental regulationsAlcamo J., Doll P., Kaspar F., Siebert S., Global change and global scenarios of water use and availability: An application of water GAP 1.0, Center for Environmental System Research (CESR), (1997); Allen R.G., Pereira L.S., Raes D., Smith M., Crop Evapotranspiration, Guidelines for Computing Crop Water Requirements, (1998); Agcaoili M.C., Oga K., Rosegrant M.W., Structure and Operation of the International Food Policy and Trade Simulation (IFPTSIM) Model, Second Workshop of the Research Project on Projections and Policy Implications of Medium and Long-term Rice Supply and Demand, (1993); Cai X., Rosegrant M., Global water demand and supply projections. Part 1: A modeling approach, Water Int, 27, 3, pp. 159-169, (2002); Chapagain A.K., Hoekstra A.Y., Virtual Water Flows Between Nations in Relation to Trade in Livestock and Livestock Products, (2003); Doorenbos J., Kassam A.H., Crop Yield Versus Water, (1979); Unlocking the Water Potential of Agriculture, (2003); Fraiture C., de Cai X., Rosegrant M., Molden D.English 7 10.1007/s11269-006-9048-9https://www.scopus.com/inward/record.uri?eid=2-s2.0-84890398219&doi=10.1007%2fs11269-006-9048-9&partnerID=40&md5=23589e0dc84d92503600a74b2e573fa5

The Neglected Water Rebound Effect of Income and Employment Growth2022 The water footprint assessment, particularly for the agricultural sector, is often a valuable input to water policy formation globally. Efforts on reducing it focus on water-saving actions through adoption of irrigation technological improvements. However, gained water efficiency enhances agricultural output productivity and water consumption remains equivalent as before to attain higher income, causing the so-called water rebound effect. This rebound effect has been addressed in the literature through water pricing scenarios but with ambiguous results. In this work, two water trade-off multipliers are introduced to account for the impact of income increase and job creation on water consumption as a result of CAP 2014-2020 water saving actions. Build upon the knowledge gained in an EU funded project (CARERA , EU FP6), an input-output model is applied to estimate total water requirements with a special focus on several crops for a Mediterranean water-deprived region. Three policy scenarios are developed to meaEx-ante impact assessment; Input-output modelling; Rebound effect; Water footprint; Water multipliersEurope; Agriculture; Economic and social effects; Water conservation; Water management; Employment growth; Ex antes; Ex-ante impact assessment; Impact assessments; Input-output modeling; Rebound-effect; Water consumption; Water footprint; Water multiplier; Water-saving; agricultural production; assessment method; efficiency measurement; employment; European Union; income; input-output analysis; irrigation; model test; policy analysis; water economics; water footprint; water resource; water supply; water technology; EmploymentAlcott B., Jevons’ paradox, Ecol Econ, 54, 1, pp. 9-21, (2005); Aldaya M.M., Hoekstra A.Y., The water needed for Italians to eat pasta and pizza, Agricultural Systems. Elsevier Ltd, 103, 6, pp. 351-360, (2010); Allan A.J., Fortunately there are substitutes for water: Otherwise our hydropolitical futures would be impossible, Priorities for Water Resources Allocation and Management. Southampton, United Kingdom: Overseas Development Administration, pp. 13-26, (1993); Allan A.J., Virtual water: a strategic resource, global solutions to regional deficits, Groundwater, 36, 4, pp. 545-546, (1998); Alston J.M., Pardey P.G., Agriculture in the global economy, Journal of Economic Perspectives, 28, 1, pp. 121-146, (2014); Bae J., Dall'erba S., Crop production, export of virtual water and water-saving strategies in Arizona, Ecol Econ, 146, pp. 148-156, (2018); The Environmental, Economic and Social Effects of Climate Change in Athens, Greece, (2011); Berbel J., Mateos L., ‘Does investment in irrigation technology necessaEnglish 2 10.1007/s11269-021-03032-whttps://www.scopus.com/inward/record.uri?eid=2-s2.0-85120352187&doi=10.1007%2fs11269-021-03032-w&partnerID=40&md5=cb1182eaed9e5adf88e35188af5781bf

Impacts of different water tariff reforms on rural livelihood and water and public resource in India: The case of Haryana producers2005 Since 1991, India has been undertaking a process of liberalisation of the agricultural sector. This process threatens to affect the irrigation patterns by introducing a system of payment for the electricity used for pumping, but it may prevent the wastage of the water resource. In this paper, a mathematical model is used to simulate farmers' reactions to different water policy scenarios in Haryana and analyse their impact on the agricultural production, the rural livelihood and the water resource. This policy could have a low impact on the public expenditure, but it will hinder farmers' income, increase the agricultural risk, and affect rural consumption, without improving the conservation of the water resource. To prevent unfair impacts on the farmers' pockets, a policy of pricing water would require rates to be 'adjusted' according to the categories of the farmers. Copyright © 2005 Inderscience Enterprises Ltd.Agricultural policies; Decision making; Farming system approach; Food security; Mathematical modelling; Water tariff reformsAgriculture; Costs; Irrigation; Mathematical Models; Private Ownership; Simulation; Water Resources; Asia; Eastern Hemisphere; Eurasia; Haryana; India; South Asia; World; Agriculture; Computer simulation; Costs; Irrigation; Mathematical models; Privatization; Public policy; Rural areas; Payments; Public expenditure; Rural consumption; Water tarrifs; agricultural policy; food security; pricing policy; water supply; Water resourcesAhluwalia M.S., India's economic reforms, India's - The Future of Economic Reform, (1995); Alary V., Deybe D., Price policies and agricultural supply - The responses of producers in Haryana, Agricultural Incentives and Sustainable Development in India, (2002); Agro-climatic regional planning - Recent developments, Agro-Climatic Regional Planning Unit, pp. 50-59, (1998); Candler W., Fortunaty-Amat J., McCarl B., The potential role of multilevel programming in agricultural economics, American Journal of Agricultural Economics, 63, pp. 521-531, (1981); Monthly Review of Indian Economy, (1997); Dhawan B.D., Groundwater depletion, land degradation and irrigated agriculture in India, Studies in Economic Development and Planning, 60, (1995); Dhawan B.D., Latent threats to irrigated agriculture, Agricultural Development Paradigm for the Ninth Plan under next Economic Environment, pp. 492-507, (1997); Dhawan B.D., Studies in minor irrigation with special reference to Groundwater, Studies in Economic Development and PlEnglish 5 10.1504/IJW.2005.007160https://www.scopus.com/inward/record.uri?eid=2-s2.0-21444439584&doi=10.1504%2fIJW.2005.007160&partnerID=40&md5=fb34415573e2f0ccd993f43217247859

Code modernization and modularization of APEX and SWAT watershed simulation models2015 SWAT (Soil and Water Assessment Tool) and APEX (Agricultural Policy/Environmental eXtender) are respectively large and small watershed simulation models derived from EPIC (Environmental Policy Integrated Climate), a field-scale agroecology simulation model. All three models are coded in Fortran and have evolved over several decades. They are widely used to analyze anthropogenic influences on soil and water quality and quantity. Much of the original Fortran code has been retained even though Fortran has been through several cycles of development. Fortran now provides functionality originally restricted to languages like C, designed to communicate directly with the operating system and hardware. One can now use an object-oriented style of programming in Fortran, including inheritance, run-time polymorphism and overloading. In order to enhance their utility in research and policy-making, the models are undergoing a major revision to use some of the new Fortran features. With these new programming paradigms the dAPEX; Code modernization; EPIC; Fortran 2008; Landscape-scale models; Modularization; Object-oriented programming; SWATAgriculture; C (programming language); Climate models; Codes (symbols); Environmental protection; FORTRAN (programming language); Modular construction; Water quality; Watersheds; APEX; EPIC; Landscape scale; Modularizations; SWAT; Object oriented programmingChapmann S.J., Fortran 90/95 for Scientists and Engineers, (2004); Williams J.R., Jones C.A., Dyke P.T., A modeling approach to determining the relationship between erosion and soil productivity, Transactions of the ASAE, 27, pp. 129-144, (1984); Williams J.R., The erosion productivity impact calculator (EPIC) model: A case history. Philosophical Transactions of the Royal Society of London, Series B: Biological Sciences, 329, pp. 421-428, (1990); Williams J.R., The EPIC model, Computer Models of Watershed Hydrology, pp. 909-1000, (1995); Williams J.R., Nearing M., Nicks A., Skidmore E., Valentin C., King K., Et al., Using soil erosion models for global change studies, Journal of Soil and Water Conservation, 51, pp. 381-385, (1996); Williams J.R., Arnold J.G., Kiniry J.R., Gassman P.W., Green C.H., History of model development at Temple, Texas, Hydrological Sciences Journal, 53, pp. 948-960, (2008); Williams J.R., Izaurralde R.C., Steglich E.M., Agricultural Policy/Environmental Extender Model: Theoretical DocEnglish 5 10.3965/j.ijabe.201503.1081https://www.scopus.com/inward/record.uri?eid=2-s2.0-84928794411&doi=10.3965%2fj.ijabe.201503.1081&partnerID=40&md5=59e4f73ca53f050cc90266acb1dba08d
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Irrigation development and environmental degradation in developing countries - A dynamic model of investment decisions and policy options1996 In the wake of increased environmental and sustainability concerns associated with agricultural development, developing countries are faced with the dilemma of choice between the short-run technological gains and the long-run environmental conservation. A dynamic investment decision model is developed to optimize the use of scarce public investment funds in the management of irrigation water supply, depth to water table and soil salinity. Four major classes of investments with different impacts on the hydrological balance within the Indus basin are considered: (a) expansion of the surface irrigation network, (b) public drainage projects, (c) tax and subsidy policies designed to influence the rate of private groundwater exploitation and (d) investment in improving the efficiency of the existing canal system by reducing conveyance losses. The crop area lost due to water logging and salt accumulation is treated as a damage cost of increasing the application of surface irrigation water. The resulting optimality cDeveloping countries; Dynamic optimization; Environmental degradation; Irrigation; Policy analysisIndia; Pakistan; Costs; Developing countries; Drainage; Dynamic programming; Environmental impact; Mathematical models; Optimization; Public policy; Taxation; Water supply; Agricultural development; Dynamic investment decision model; Environmental degradation; Investments; Policy options; Public drainage project; Soil salinity; Tax and subsidy policies; drainage; environmental degradation; investment decision; investment decision making; irrigation; irrigation development; modelling approach; policy option; policy options; IrrigationBabu S.C., Nivas B.T., Rajasekaran, Groundwater pollution from agrochemicals - A dynamic model of externalities and policy options, Water Resour. Manage., 6, pp. 1-15, (1992); Chiang A., Elements of Dynamic Optimization, (1992); Clark C., Mathematical Bioeconomics, (1985); Cropper M., Oates W., Economic theory and environment, J. Econom. Lit., 30, pp. 647-725, (1992); Crosson P.R., Sustainable agriculture, Global Development and the Environmental Perspectives on Sustainability, (1992); Frederick K.D., Managing water for economic, environmental, and human health, Global Development and the Environment Perspectives on Sustainability, (1992); Johnson S.H., Large-scale irrigation and drainage schemes in Pakistan, Efficiency in Irrigation, (1988); Kamien M.I., Schwartz N.C., Dynamic Optimization, (1992); Le Moigne G., Barghouti, Feder G., Garbus L., Xie M., Country Experiences with Water Resources Management, (1992); Markandya A., Pearce D.W., Development, the environment, and the social rate of discount, The WorlEnglish 5 10.1007/bf00429683https://www.scopus.com/inward/record.uri?eid=2-s2.0-0030114379&doi=10.1007%2fbf00429683&partnerID=40&md5=9faff7b563063cbe1eb8fea13010146f

Simulating impacts of agricultural policy on nitrogen losses from a watershed in Northern Italy1995 Thematic maps, statistical data, and field and farm sampling have been merged with digital satellite data to implement simulation models for managing the problems related to agricultural non-point source pollution. This has been done putting the different data sources and techniques into the same Geographical Information System (GIS). The integration of GIS with the environmental impact simulator and economic programming model was utilized for estimating the possible changes in environmental impact caused by the recent Reform in the Common Agriculture Policy (CAP) of the European Union. An economic programming model was built to evaluate land use changes induced by the CAP Reform under different hypotheses of technology adjustment. The entire data set has then been utilized as a geographical data base to run non-point source (NPS) simulation models to estimate the impact on water quality of the agricultural systems located within the study area. Nutrient (nitrogen) concentrations were the environmental indicaItaly, (North); nitrogen; agricultural policy; agricultural pollution; CAP; Common Agriculture Policy; economic programming; environmental impact; GIS; nitrogen loss; non-point source pollution; nonpoint source pollution; policy impact; pollution control; simulation model; water quality; agriculture; conference paper; environmental impact assessment; Italy; priority journal; water analysis; water management; water qualityArnold, Williams, Nicks, Sammons, SWRRB, A basin scale simulation model for soil and water resources management, (1990); Arnold, Williams, Griggs, Sammons, SWRRBWQ, A basin scale model for assessing management impacts on water quality, (1991); EEC (European Economic Community), Establishing a supportsystem for producers of certain arable crops, Off. J. Eur. Com. L, 181, pp. 12-20, (1992); EEC (European Economic Community), Agricultural production methods compatible with the requirements of the protection of the environment and the maintenance of the countryside, Off. J. Eur. Com. L, 215, pp. 85-89, (1992); Giupponi, Integration of simulation model and geographical information system for the assessment of agricultural pollution, Modelling the fate of agrochemicals and fertilizers in the environment, pp. 133-152, (1994); Hazell, Norton, Mathematical programming for economic analysis in agriculture, (1986); ISTAT 4° Censimento Generale dell'Agricoltura, (1991); Knisel, CREAMS: a field-scale model for chemicals rEnglish 10 10.1016/0160-4120(95)00060-Xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0028971550&doi=10.1016%2f0160-4120%2895%2900060-X&partnerID=40&md5=d73b756008cfd0d78735d5ed0b1ca5c7

Water resource assessment, gaps, and constraints of vegetable production in Robit and Dangishta watersheds, Upper Blue Nile Basin, Ethiopia2019 The vast majority of farmers in sub-Saharan Africa depend on rainfed agriculture for food production and livelihood. Various factors including but not limited to rainfall variability, land degradation, and low soil fertility constrain agricultural productivity in the region. The objectives of this study were to 1) estimate the water resources potential to sustain small-scale irrigation (SSI) in Ethiopia during the dry season so as to expand food supply by growing vegetables, and 2) understand the gaps and constraints of vegetable production. The case studies were conducted in the Robit and Dangishta watersheds of the Upper Blue Nile Basin, Ethiopia. To document farmers’ cropping practices, field-level data were collected from 36 households who had been cultivating tomato (Solanum lycopersicum L.) and onion (Allium cepa L.) during the dry season (November – April). Two components of the Integrated Decision Support System (IDSS) - the Soil and Water Assessment Tool (SWAT) and Agricultural Policy Environmental eRainfall variability; Vegetables; Water resource; Yield optimizationBlue Nile Basin; Ethiopia; Nile Basin; Allium cepa; Lycopersicon esculentum; Artificial intelligence; Cultivation; Decision support systems; Drought; Evaporation; Evapotranspiration; Food supply; Fruits; Irrigation; Metabolism; Plants (botany); Productivity; Rain; Soil conservation; Soils; Statistics; Urea; Vegetables; Water conservation; Water resources; Water supply; Watersheds; Agricultural productivity; Diammonium phosphates; Field-scale simulation; Rainfall variability; Soil and water assessment tool; Soil and water conservation; Vegetable productions; Yield optimization; agricultural policy; crop production; crop yield; cropping practice; decision support system; dry season; evapotranspiration; groundwater; herb; optimization; rainfall; resource assessment; runoff; soil and water assessment tool; vegetable; water resource; watershed; Recharging (underground waters)Abbaspour K., Vejdani M., Haghighat S., SWAT-CUP Calibration and Uncertainty Programs for SWAT, MODSIM 2007 International Congress on Modelling and Simulation, (2007); Abeysingha N., Singh M., Sehgal V., Khanna M., Pathak H., Jayakody P., Srinivasan R., Assessment of water yield and evapotranspiration over 1985 to 2010 in the Gomti River basin in India using the SWAT model, Curr. Sci., 108, (2015); Adem A.A., Melesse A.M., Tilahun S.A., Setegn S.G., Ayana E.K., Wale A., Assefa T.T., Climate Change Projections in the Upper Gilgel Abay River Catchment, pp. 363-388, (2014); Altchenko Y., Villholth K.G., Mapping irrigation potential from renewable groundwater in Africa—a quantitative hydrological approach, Hydrol. Earth Syst. Sci. Discuss., (2014); Araya A., Stroosnijder L., Assessing drought risk and irrigation need in northern Ethiopia, Agric. For. Meteorol., 151, pp. 425-436, (2011); Arnold J., Williams J.R., Srinivasan R., King K.W., Griggs R.H., SWAT (Soil and Water Assessment Tool). Grassland, Soil and WateEnglish 15 10.1016/j.agwat.2019.105767https://www.scopus.com/inward/record.uri?eid=2-s2.0-85072604397&doi=10.1016%2fj.agwat.2019.105767&partnerID=40&md5=9859c7cb4fb27a6aff2328c5dfd04cef

Ag-PIE: A GIS-based screening model for assessing agricultural pressures and impacts on water quality on a European scale2006 Diffuse pollution of water resources from agricultural sources is a major environmental issue in the European Union, and has been dealt with by specific legislation: the Nitrate Directive of 1991 and the Water Framework Directive of 2000. These attempts to provide a coordinated approach to solving environmental problems require methods and tools for spatial analysis and modelling on a continental scale, with river basins being used as spatial units. This paper presents a screening model (Ag-PIE), developed in a GIS environment, for the assessment of pressures from agricultural land use and the consequent impacts on surface and groundwater. Ag-PIE has been applied at the European scale (EU15), with focus on nitrogen pollution from chemical fertilisers and manure. The model adopts a multi-criteria evaluation procedure applied to spatial data layers which represent the variety of factors affecting the pollution process. The DPSIR (Driving forces, Pressures, State, Impact, Responses) approach is applied to providAgriculture; DPSIR; GIS; Modelling; Nitrogen; Water pollutionAgriculture; Agriculture; Europe; Fresh Water; Geographic Information Systems; Models, Theoretical; Nitrates; Reproducibility of Results; Water Movements; Water Pollutants, Chemical; Water Pollution; Geographic information systems; Groundwater; Mathematical models; Nitrogen; Water pollution; agriculture; GIS; water pollution; water quality; agriculture; article; data base; Europe; European Union; geography; molecular model; priority journal; water pollution; water quality; DPSIR; Nitrogen pollution; Screening model; AgricultureAl-Adamat R.A.N., Foster I.D.L., Baban S.M.J., Groundwater vulnerability and risk mapping for the Basaltic aquifer of the Azraq basin of Jordan using GIS, remote sensing and DRASTIC, Appl Geogr, 23, pp. 303-324, (2003); Aller L., Bennet T., Lehr J.H., Retty R.J., Drastic: A standardized system for evaluation of groundwater pollution potential using hydrogeologic settings, US EPA, Robert S. Kerr Environment Research Laboratory, Ada, OK, (1985); Burkart M.R., Feher J., Regional estimation of groundwater vulnerability to non-point sources of agricultural chemicals, Water Sci Technol, 33, pp. 241-247, (1996); Dunn S.M., Vinten A.J.A., Lilly A., Degroote J., McGechan M., Modelling nitrate losses from agricultural activities on a national scale, Diffuse Pollution Conference, Dublin, Ireland, 10, pp. 59-65, (2003); Eastman J.R., IDRISI Kilimanjaro GIS, (2004); Council directive concerning the protection of waters against pollution caused by nitrates from agricultural sources (91/676/EEC), 12 December 1991, Off J EurEnglish 46 10.1016/j.scitotenv.2005.07.013https://www.scopus.com/inward/record.uri?eid=2-s2.0-33644936386&doi=10.1016%2fj.scitotenv.2005.07.013&partnerID=40&md5=5fea9f86169bf0c16177368dc469e2c4

Agricultural land use changes and water quality: A case study in the watershed of the Lagoon of Venice1999 The effects of alternative agricultural land use scenarios in terms of environmental impact assessment on surface and ground water were simulated by means of combined socio-economic and environmental models. The economic model produced and evaluated alternative farming systems, defined in terms of land use (in farm crop allocations and regional statistics of crop distributions) and cultivation practices as influenced by different macro-economic scenarios of agricultural policies. These scenarios were defined on the basis of the present Common Agricultural Policy of the European Union and possible future measures for reducing the impact of current agricultural systems on the environment. The farmers' decisional process has been simulated with multi-objective functions aimed at maximising profits and minimising risk. The methodology for the environmental impact assessment of farming systems is based on a simulation model for non-point source agricultural pollution which determines the impact of agriculture on aAgriculture; Environment; Geographical information systems; Impact indices; Mathematical programmingAgriculture; Economic and social effects; Environmental impact; Environmental protection; Fertilizers; Groundwater pollution; Land use; Mathematical models; Pesticides; Public policy; Surface waters; Water quality; fertilizer; ground water; pesticide; surface water; Non-point source agricultural pollution; water quality; agriculture; conference paper; environmental impact assessment; European Union; information system; Italy; lagoon; land use; mathematical model; water pollution; water quality; WatershedsAzzolin F., Rosato P., Costruzione di un Modello di Programmazione Territoriale del Primario del Bacino Scolante nella Laguna di Venezia, (1996); Azzolin F., Rosato P., Agriculture in the venice lagoon water basin, Fourth IMPEL Workshop, (1997); Bombana M., Rosato P., Farming Objective and Environmental Issues in the Venice Lagoon Water Basin, (1996); Borin M., Giupponi C., Morari F., Effects of four cultivation systems for maize crop on nitrogen leaching in shallow water table: I field experiment, European Journal of Agronomy, 6, pp. 101-112, (1997); Eastman R., Idrisi for Windows Version 2, (1997); Directive relating to the quality of water intended for human consumption (80/778/EEC), Official Journal of the E.C., L 229, pp. 11-29, (1980); Council regulation (EC) no 1765/92 of 30 June 1992 establishing a support system for producers of certain arable crops, Official Journal of the E.C., L 181, pp. 12-20, (1992); Council regulation (EC) no 2078/92 of 30 June 1992 on agricultural production methods compatibleEnglish 11 10.1016/S0273-1223(99)00045-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0033017092&doi=10.1016%2fS0273-1223%2899%2900045-1&partnerID=40&md5=c5365794f6bc47e3e978c3c3b965f6a9

Point/Nonpoint effluent trading with spatial heterogeneity2008 Potential earnings from permits sales may provide an incentive for farmers to accept water quality regulation. We derive optimal adjustments of point/nonpoint effluent trading ratios for heterogeneity in marginal environmental damage and degradation/retention of the pollutant across locations in a watershed. A simulation based on data from the Kymi River Valley, Finland, indicates that farmers are the greatest suppliers of permits, as expected, but that gains from trading vary substantially. Some farmers may become net buyers of permits and thus net losers from regulation. The benefits of effluent trading are distributed unevenly among point sources as well. © 2008 Agricultural and Applied Economics Association.Effluent trading; Nonpoint source pollution; Pollution control; Riparian buffers; Tradable permits; Water qualityEurasia; Europe; Finland; Northern Europe; Scandinavia; agricultural policy; effluent; environmental degradation; farming system; nonpoint source pollution; pollution control; water quality; watershedAkerberg A., Anttila-Huhtinen M., "A Summary of the Joint Observations in the Lower Kymi River", (2001); Braden J.B., Johnson G.V., Bouzaher A., Miltz D., Optimal Spatial Management of Agricultural Pollution, American Journal of Agricultural Economics, 71, pp. 404-413, (1989); Finland's Programme for the Protection Plan of the Baltic Sea: The Finnish Government's Decision-in-Principle, (2002); Goetz R.U., Zilberman D., The Dynamics of Spatial Pollution: The Case of Phosphorus Runoff from Agricultural Land, Journal of Economic Dynamics and Control, 24, pp. 143-163, (2000); Hanley N., Shogren J., White B., Environmental Economics in Theory and Practice, (2007); Hochman E., Pines D., Zilberman D., The Effects of Pollution Taxation on the Pattern of Resource Allocation: The Downstream Diffusion Case, Quarterly Journal of Economics, 91, pp. 625-638, (1977); Horan R., Shortle J., When Two Wrongs Make a Right: Second-Best Point-Nonpoint Trading Ratios, American Journal of Agricultural Economics, 87, pp. 340-352, (20English 27 10.1111/j.1467-8276.2008.01172.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-51349114797&doi=10.1111%2fj.1467-8276.2008.01172.x&partnerID=40&md5=318a4658ce2afb7512c4d9015e0cae3e

Challenges of water for food, people and environment - ICID's1 initiative on 'country policy support programme' (CPSP)2006 Water is increasingly becoming scarce with ever rising and unabated growth rates of population, especially in developing and least-developed countries. Global food security can be assured only when a sizeable number of countries with a large population in these parts of the world can address to a meaningful extent their own national food security, if there is enough scope with available land and water. The water challenge, though, apparently focusses more on the bi-polar aspects of water required for food production and water required for environmental security. It is important to recognise the role of water for the people sector. This includes the avowed water needs for drinking and other uses besides industrial needs. Both urban and rural requirements form part of them. In the first phase of CPSP studies, detailed assessments in two countries, viz. China and India, were undertaken. Egypt, Mexico and Pakistan were also studied in a preliminary manner. One basin each in Mexico and Pakistan were also subsequenWater in the 21st Century - Emerging Global Water Issues - The Booming Water Crisis, (2004); Integrated Sabarmati Basin Management Project, Indo French Cooperation Project, Final Report, 1, (2001); Integrated Sabarmati Basin Management Project, Indo French Cooperation Project, Final Report, 2, (2001); Ground Water Resources of India, (1995); Water Resources of India, (1988); Reassessment of Water Resource Potential of India, (1993); Per Capita Estimates of Water Availability, (2001); Water and Related Statistics, (2002); Chand R., India's National Agricultural Policy: A Critique, (2005); Land Use, Crop and Cattle Population, (1995); Land Use, Crop and Cattle Population, (1995); Land Use, Crop and Cattle Population, (1996); Narmada and Water Resource Department, Report on Integrated Plan of Sabarmati River Basin, (1996); Narmada and Water Resources Department, Report of the Committee on Estimation of Groundwater Resource and Irrigation Potential in Gujarat State, (1999); Narmada Water Resources and Water SupplEnglish 0 10.1787/9789264022577-17-enhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-84909071296&doi=10.1787%2f9789264022577-17-en&partnerID=40&md5=e57be586636dc729e801de3fdebf5ae9

Optimizing water allocation under uncertain system conditions for water and agriculture future scenarios in alfeios river basin (Greece)-Part B: Fuzzy-boundary intervals combined with multi-stage stochastic programming model2015 Optimal water allocation within a river basin still remains a great modeling challenge for engineers due to various hydrosystem complexities, parameter uncertainties and their interactions. Conventional deterministic optimization approaches have given their place to stochastic, fuzzy and interval-parameter programming approaches and their hybrid combinations for overcoming these difficulties. In many countries, including Mediterranean countries, water resources management is characterized by uncertain, imprecise and limited data because of the absence of permanent measuring systems, inefficient river monitoring and fragmentation of authority responsibilities. A fuzzy-boundary-interval linear programming methodology developed by Li et al. (2010) is selected and applied in the Alfeios river basin (Greece) for optimal water allocation under uncertain system conditions. This methodology combines an ordinary multi-stage stochastic programming with uncertainties expressed as fuzzy-boundary intervals. Upper- and lowFuture scenarios; Fuzzy; Interval bounds; Optimal water allocation; Stochastic hydrologic scenarios; UncertaintyAlpheus Basin; Greece; Agriculture; Codes (symbols); Decision making; Decision trees; Information management; Linear programming; Optimization; Rivers; Stochastic models; Stochastic programming; Stochastic systems; Uncertain systems; Uncertainty analysis; Watersheds; Future scenarios; Fuzzy; Interval bounds; Stochastic hydrologic scenarios; Uncertainty; Water allocations; fuzzy mathematics; hydrological modeling; optimization; stochasticity; uncertainty analysis; Water resourcesLi Y.P., Huang G.H., Huang Y.F., Zhou H.D., A multistage fuzzy-stochastic programming model for supporting sustainable water-resources allocation and management, Environ. Model. Softw, 24, pp. 786-797, (2009); Li Y.P., Huang G.H., Nie S.L., Planning water resources management systems using a fuzzy-boundary interval-stochastic programming method, Adv. Water Resour, 33, pp. 1105-1117, (2010); Fan Y.R., Huang G.H., A robust two-step method for solving interval linear programming problems within an environmental management context, J. Environ. Inf, 19, pp. 1-12, (2012); Suo M.Q., Li Y.P., Huang G.H., Deng T.L., Li Y.F., Electric power system planning under uncertainty using inexact inventory nonlinear programming method, J. Environ. Inf, 22, pp. 49-67, (2013); Huang G.H., Baetz B.W., Patry G.G., A grey linear programming approach for municipal solid waste management planning under uncertainty, Civ. Eng. Syst, 9, pp. 319-335, (1992); Huang G.H., Loucks D.P., An inexact two-stage stochastic programming model for waEnglish 25 10.3390/w7116427https://www.scopus.com/inward/record.uri?eid=2-s2.0-84949668154&doi=10.3390%2fw7116427&partnerID=40&md5=7115a4aeb75e86bc2d6ee3e5ad54bfe4

Evaluation of Agri-environmental measures in the Venice lagoon watershed. Expert knowledge elicitation and multi-criteria analysis2008 Various tools and approaches have been experimented worldwide to address the externalities arising from agricultural activities, among which the design of agri-environmental policies and the introduction of specific measures to cope with the environmental impacts of agricultural origin. The mechanisms adopted within the Common Agricultural Policy with such aim fall within the category of Agri-Environmental Schemes (AESs), which are market-based policy schemes aimed at providing farmers with the right incentives to adopt farming practices yielding positive environmental externalities and are based on voluntary participation. Given the intrinsic complexity of agro-ecosystems and the effects of farmers' behaviour, the assessment of the effectiveness and cost-effectiveness of AESs is always challenging, and often both the environmental and economic role of AESs are questionable. The main objective of this paper is to present a framework for assessing the effectiveness of AESs in promoting social and environmentalAgri-environment; Expert knowledge multicriteria evaluation; Participatory modellingAxelrod R., The Structure of Decision: The Cognitive Maps of Political Elite, (1976); Bendoricchio G., Coffaro G., de Marchi C., Trophic model for the Lagoon of Venice, Ecological Modelling, 75, pp. 485-496, (1994); Bendoricchio G., Calligaro L., Carrer G.M., Consequences of diffuse pollution in the water quality of the Lagoon of Venice (Italy), Wat. Sci.Tech, 39, 3, pp. 113-120, (1999); Indicators For the Integration of Environmental Concerns Into the Common Agricultural Policy, 2000, (2000); Downs R.M., Stea D., Cognitive Maps and Spatial Behaviour: Process and Products, 15, pp. 8-26, (1973); Doyle J.K., Ford D.N., Mental models concepts for system dynamics research, Systems Dynamics Review, 14, 1, pp. 3-29, (1998); EC Common Strategy for the Water Framework Directive (2000/60/EC). Guidance Document No. 8: Public participation in relation to the Water Framework Directive, Active Involvement, (2003); Common indicators for monitoring rural development programming 2000-2006, Commission Working Document D/761 FEnglish 8 10.4081/ija.2008.147https://www.scopus.com/inward/record.uri?eid=2-s2.0-84857301833&doi=10.4081%2fija.2008.147&partnerID=40&md5=0d9af3359343fef3882958dd3bd36dc0

NATIONAL AND INTERREGIONAL MODELS OF LAND USE, WATER ALLOCATION AND AGRICULTURAL POLICY.1974 A conceptual framework for joint analysis of stream water quality and national agricultural economic planning is considered as a sediment routing problem with interaction sources and flow systems. The physical concepts are reduced to a simple conceptual model that implements the sources of erosion, a delivery system, and a transport mechanism. Equations, tables, and maps illustrate concept.ECONOMICS - Mathematical Models; Mathematical models; SOILS - Erosion; WATER RESOURCES - Management; Regional planningEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85069350332&partnerID=40&md5=4bd937339ab20c4bf4439fe965e2bf27

Bringing the “social” into sociohydrology: Conservation policy support in the Central Great Plains of Kansas, USA2017 Identifying means of empirically modeling the human component of a coupled, human-water system becomes critically important to further advances in sociohydrology. We develop a social-psychological model of environmental decision making that addresses four key challenges of incorporating social science into integrated models. We use the model to explain preferences for three conservation policies designed to conserve and protect water resources and aquatic ecosystems in the Smoky Hill River Basin, a semiarid agricultural region in the Central U.S. Great Plains. Further, we compare the model's capacity to explain policy preferences among members of two groups in the River Basin: agricultural producers and members of nonfarming communities. We find that financial obligation is the strongest and most consistent explanation of support for conservation policies among members of both groups. We also find that policy support is grounded in cultural values—deeply held ideas about right and wrong. Environmental values conservation; culture; policy; sociohydrology; valuesGreat Plains; Kansas; Smoky Hills; United States; Agriculture; Aquatic ecosystems; Cell culture; Conservation; Decision making; Public policy; Water resources; Watersheds; Central Great Plains; Conservation policy; Environmental decision making; Environmental values; Financial obligations; Psychological model; sociohydrology; values; agricultural land; conservation; conservation management; culture; decision making; environmental protection; environmental values; hydrology; model test; policy making; river basin; semiarid region; Water conservationAdamowicz W., Swait J., Boxall P., Louviere J., Williams M., Perceptions versus objective measures of environmental quality in combined revealed and stated preference models of environmental valuation, J. Environ. Econ. Manage., 32, 1, pp. 65-84, (1997); Black J.S., Stern P.C., Elworth J.T., Personal and contextual influences on household energy adaptions, J. Appl. Psychol., 70, pp. 3-21, (1985); Blaine T.W., Lichtkoppler F.R., Willingness to pay for green space preservation: A comparison of soil and water conservation district clientele and the general public using the contingent valuation method, J. Soil Water Conserv., 59, 5, pp. 203-208, (2004); Browne M.W., Cudeck R., Alternative ways of assessing model fit, Testing Structural Equation Models, pp. 136-162, (1993); Byrne B.M., Structural Equation Modeling With EQS and EQS/Windows, (1994); Caldas M., Et al., Endogenizing culture in sustainability science research and policy, Proc. Natl. Acad. Sci. U. S. A., 112, 27, pp. 8157-8159, (2015); Calder I.R., ForeEnglish 51 10.1002/2017WR020659https://www.scopus.com/inward/record.uri?eid=2-s2.0-85029717783&doi=10.1002%2f2017WR020659&partnerID=40&md5=c175c0b2d7fa251257665750b5dfb654

Implementing the water framework directive: Contract design and the cost of measures to reduce nitrogen pollution from agriculture2007 The performance of different policy design strategies is a key issue in evaluating programmes for water quality improvement under the Water Framework Directive (60/2000). This issue is emphasised by information asymmetries between regulator and agents. Using an economic model under asymmetric information, the aim of this paper is to compare the cost-effectiveness of selected methods of designing payments to farmers in order to reduce nitrogen pollution in agriculture. A principal-agent model is used, based on profit functions generated through farm-level linear programming. This allows a comparison of flat rate payments and a menu of contracts developed through mechanism design. The model is tested in an area of Emilia Romagna (Italy) in two policy contexts: Agenda 2000 and the 2003 Common Agricultural Policy (CAP) reform. The results show that different policy design options lead to differences in policy costs as great as 200-400%, with clear advantages for the menu of contracts. However, different policy scAgriculture; Asymmetric information; Common Agricultural Policy; Contracts; Nitrogen; Water; Water Framework DirectiveAgriculture; Conservation of Natural Resources; Costs and Cost Analysis; Europe; Models, Economic; Nitrogen; Water Pollutants, Chemical; Water Pollution; Emilia-Romagna; Eurasia; Europe; Italy; Southern Europe; Emilia; Contracts; Cost accounting; Economic analysis; Laws and legislation; Mathematical models; Nitrogen; Pollution control; nitrogen; Asymmetric information; Common Agricultural Policy; Water Framework Directive; asymmetric information; Common Agricultural Policy; contract farming; cost-benefit analysis; nitrogen; policy strategy; water quality; agriculture; article; cost effectiveness analysis; environmental management; Italy; linear system; mathematical model; water pollution; water quality; Water managementBazzani G.M., Ragazzoni A., Viaggi D., Canavari Caggiati P.M., Easter K.W., Application of agri-environmental programs in Emilia Romagna Region, Economic Studies on Food, Agriculture and the Environment, pp. 339-353, (2000); Bontems P., Thomas A., Regulating nitrogen pollution with risk adverse farmers under hidden information and moral hazard, American Journal of Agricultural Economics, 88, pp. 57-72, (2006); Bontems P., Rotillon G., Turpin N., Improvement of water quality as joint production of milk when dairy farms are heterogeneous, 90th EAAE Seminar Multifunctional Agriculture, Policies and Markets: Understanding the Critical Linkages, pp. 219-227, (2004); Bontems P., Rotillon G., Turpin N., Self-selecting agri-environmental policies with an application to the Don watershed, Environmental and Resource Economics, 31, pp. 275-301, (2005); Relazione Sullo Stato di Attuazione del Piano Regionale di Sviluppo Rurale 2000-2006 in Emilia Romagna, (2003); IRENA Indicator Fact Sheets, (2005); Fraser I., Agri-envirEnglish 29 10.1007/s00267-005-0136-zhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-34648824649&doi=10.1007%2fs00267-005-0136-z&partnerID=40&md5=f1d62b4f6d4fe53d74f46ee087927669

Quantifying economic-social-environmental trade-offs and synergies of water-supply constraints: An application to the capital region of China2021 Sustainable water management is one of the sustainable development goals (SDGs) and is characterized by a high level of interdependencies with other SDGs from regional to global scales. Many water assessment studies are restricted to silo thinking, mostly focusing on water-related consequences, while lacking a quantification of trade-offs and synergies of economic, social, and environmental dimensions. To fill this knowledge gap, we propose a “nexus” approach that integrates a water supply constrained multi-regional input-output (mixed MRIO) model, scenario analysis, and multi-criteria decision analysis (MCDA) to quantify the trade-offs and synergies at the sectoral level for the capital region of China, i.e. the Beijing-Tianjin-Hebei urban agglomeration. A total of 120 industrial transition scenarios including nine major industries with high water-intensities and water consumption under current development pathways were developed to facilitate the trade-off and synergy analysis between economic loss, social Industrial transition; multi-criteria decision analysis (MCDA); supply-constrained multi-regional input-output (mixed MRIO) model; sustainable development goals; synergy; trade-offsBeijing; China; Conservation of Natural Resources; Water; Water Supply; China; Nicotiana tabacum; Agriculture; Chemical contamination; Economic and social effects; Environmental protection; Planning; Sustainable development; Water conservation; Water management; Water pollution; Water supply; water; Economic loss; Industrial transition; Multi-criteria decision analyse; Multi-criteria decision analysis; Social and environmental; Supply-constrained multi-regional input-output (mixed MRIO) model; Sustainable development goal; Synergy; Trade off; Water consumption; economic conditions; environmental protection; heating; integrated approach; simulation; supply chain management; sustainable development; trade-off; water management; water supply; Article; chemical oxygen demand; China; controlled study; economic development; energy conservation; environmental impact; environmental policy; environmental protection; fluid intake; human; limit of quantitation; multicriteria decision analysis; priority journal; social eAfgan N.H., Carvalho M.G., Sustainability assessment of a hybrid energy system, Energy Policy, 36, pp. 2903-2910, (2008); Allan J.A., Water use and development in arid regions: Environment, economic development and water resource politics and policy, Rev. Eur. Community Int. Environ. Law, 5, 2, pp. 107-115, (1996); Arto I., Andreoni V., Rueda Cantuche J.M., Global impacts of the automotive supply chain disruption following the Japanese earthquake of 2011, Econ. Syst. Res., 27, 3, pp. 306-323, (2015); Begic F., Afgan N.H., Sustainability assessment tool for the decision making in selection of energy system—Bosnian case, Energy, 32, 10, pp. 1979-1985, (2007); Bizikova L., Roy D., Swanson D., Venema H.D., McCandless M., The water-energy-food security nexus: Towards a practical planning and decision-support framework for landscape investment and risk management, (2013); Cai B., Hubacek K., Feng K., Zhang W., Wang F., Liu Y., Tension of agricultural land and water use in China's trade: Tele-connections, hidden driEnglish 41 10.1016/j.watres.2021.116986https://www.scopus.com/inward/record.uri?eid=2-s2.0-85102304769&doi=10.1016%2fj.watres.2021.116986&partnerID=40&md5=0b7b59d02b3dcda65f6adfe84574557f

Water management and irrigated agriculture in Italy: Multicriteria analysis of alternative policy scenarios2010 Irrigated agriculture in Europe is facing major changes, due to the reforms of the Common Agricultural Policy and the coming into force of the new Water Framework Directive (60/2000). The objective of this paper is to evaluate the perceived outcome of different scenarios from the point of view of different stakeholders, as an instrument to support policy in the sector of irrigated farming. The methodology is based on the multicriteria analysis of water and agricultural policy scenarios and is applied in five study areas in Italy. The pay-offs for different stakeholders differ greatly between scenarios. Basic contrasts between farmer-related and environmental/water institutions are emphasised when facing different futures. This shows that greater coordination is necessary to provide consistent policies and appropriate incentives to farmers. © IWA Publishing 2010.Agriculture; Common agricultural policy; Irrigation; Multicriteria analysis; Scenarios; Simulation; Water framework directiveBartolini F., Bazzani G.M., Gallerani V., Raggi M., Viaggi D., The impact of water and agriculture policyscenarios on irrigated farming systems in Italy: an analysis based on farm level multi-attribute linear programming models, Agricultural Systems, 93, pp. 90-114, (2007); Bazzani G.M., Di Pasquale S., Gallerani V., Viaggi D., Irrigated agriculture in Italy and water regulation under the European Union Water Framework Directive, Water Resource Research, 40, 7, (2004); Bazzani G.M., Viaggi D., Berbel J., Lopez M.J., Gutierrez C., A methodology for the analysis of irrigated farming in Europe, Sustainability of European Irrigated Agriculture under Water Framework Directive and Agenda 2000, (2004); Sustainability of European Irrigated Agriculture under Water Framework Directive and Agenda 2000, (2004); Cardwell M., The European Model of Agriculture, (2004); Dinar A., Subramanian A., Water Pricing Experiences: An International Perspective, (1997); Gallerani V., Bazzani G.M., Viaggi D., Bartolini F., Raggi M., TheEnglish 19 10.2166/wp.2009.158https://www.scopus.com/inward/record.uri?eid=2-s2.0-77449160896&doi=10.2166%2fwp.2009.158&partnerID=40&md5=b4f326680fb8986c9a55bb301116007b

Approach of various competitive water users and impact categories in PAWN ( Policy Analysis of Water Management for the Netherlands).1982 Describes the modelling approach which has been followed in PAWN for the water user groups agriculture, shipping, power production and drinking- and industrial-water supply. Attention is given to the integration of these sectoral aspects. This has been realized in PAWN by linking the sectoral models to the Water Distribution Model which simulates the movement of water and a number of pollutants in the national water management system. Some examples are presented. -AuthorEnglish 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0020447354&partnerID=40&md5=9fedbb017423f8a2068c492602132df8

Impact of Water Saving Policy on Water Resource and Economy for Hebei, China Based on an Improved Computable General Equilibrium Model2022 Hebei Province of China is facing a severe water resource shortage, making it urgent to formulate economical and effective water conservation policies. However, few studies have focused on analyzing the resource and economic impacts of a water policy. This study developed an improved computable general equilibrium (CGE) model with an extended water resources module as a policy analysis tool. The extended water resources module includes different water resources as commodities and water sectors, and introduces a substitution mechanism among the water resources. Policy scenarios containing different policy types and policy objects were established, including water price, technology (tech) improvement, structure adjustment, and water reuse policies in primary, secondary, and tertiary sectors. The impact on the water resource and economy of the scenarios was analyzed using the CGE model. The recommended policies include: an agricultural technology improvement policy that decreases groundwater usage by 240 hm3; ancomputable general equilibrium model; Hebei; policy analysis; water resourcesChina; Hebei; Agricultural technology; Economic and social effects; Groundwater; Industrial economics; Water management; Analysis tools; Computable general equilibrium modeling; Hebei; Policy analysis; Structure adjustments; Technology improvement; Water economy; Water usage; Water-saving; Waters resources; adjustment mechanism; agricultural technology; groundwater resource; industrial technology; policy analysis; resource management; resource use; substitution; Water conservationChina Sustainable Development Strategy Report 2007—Water: Governance and Innovation, (2007); Zhang H., Jin G., Yu Y., Review of river basin water resource management in China, Water, 10, (2018); Goonetilleke A., Liu A., Gardner T., Urban Stormwater Reuse: An Agenda for Sustainable Development; Global Sustainable Development Report; Brief for GSDR–2016 Update, (2016); Carroll S., Liu A., Dawes L., Hargreaves M., Goonetilleke A., Role of land use and seasonal factors in water quality degradation, Water Resour. Manag, 27, pp. 3433-3440, (2013); McDonald R.I., Webera K., Padowskib J., Florkec M., Schneiderc C., Greend P.A., Gleesone T., Eckmanf S., Lehnerg B., Balkh D., Et al., Water on an urban planet: Urbanization and the reach of urban water infrastructure, Glob. Environ. Change, 27, pp. 96-105, (2014); Water for a Sustainable World, (2015); Goonetilleke A., Vithanage M., Water resources management: Innovation and challenges in a changing world, Water, 9, (2017); Hao L., Sun G., Liu Y., Qian H., Integrated modEnglish 5 10.3390/w14132056https://www.scopus.com/inward/record.uri?eid=2-s2.0-85133392250&doi=10.3390%2fw14132056&partnerID=40&md5=6241399519495569f9f9dc26df177576

Long-term simulated runoff and water quality from grain cropping systems on restrictive layer soils2019 Evaluation of the sustainability of grain production systems requires knowledge of long-term crop yields, and edge-of-field runoff volumes and water quality. When measured data are limited, computer simulation models —calibrated and validated with the available data— are well suited for this type of inquiry. In this study, the Agricultural Policy Environmental Extender (APEX) model was used to investigate how management affects crop yields, runoff volume, and water quality on claypan soils. Specific objectives were to determine the ability of APEX to simulate the variability of corn and soybean yields on claypan soils and the transport of dissolved-phase atrazine and nutrients via surface runoff; and how management affects long-term runoff and associated loss of these constituents. In spite of satisfactory model performance for corn yields and acceptable relative differences for soybean yields, the model was not capable of simulating the effects of management or landscape position on crop yields. Model perforAPEX; Claypan; Cover crops; Model simulation; No-tillGlycine max; Triticum aestivum; Zea mays; Agricultural runoff; Dissolution; Environmental management; Fertilizers; Grain (agricultural product); Nutrients; Quality control; Soils; Sustainable development; Uncertainty analysis; Water quality; APEX; Claypan; Cover crops; Model simulation; No-till; calibration; cereal; clay soil; computer simulation; cover crop; crop rotation; crop yield; cropping practice; growth modeling; long-term change; maize; model validation; runoff; simulation; soybean; sustainability; uncertainty analysis; water quality; zero tillage; CropsAl-Qudah O.M., Fengjing L., Lerch R.N., Kitchen N., Yang J., Controls on nitrate-N concentrations in groundwater in a Missourian claypan watershed, Earth Space Sci., 3, pp. 90-105, (2016); Arnold J.G., Moriasi D., Gassman P.W., Abbaspour K.C., White M.J., Srinivasan M.S., Santhi C., Harmel R.D., van Griensven A., Van Liew M.W., Kannan N., Jha M., SWAT: model use, calibration, and validation, Trans. ASABE, 55, pp. 1491-1508, (2012); ASABE, Guidelines for Calibrating, Validating, and Evaluating Hydrologic and Water Quality (H/WQ) Models, (2017); Baffaut C., Sadler E.J., Ghidey F., Long-term agroecosystem research in the Central Mississippi River Basin: Goodwater Creek Experimental Watershed flow data, J. Environ. Qual., 44, pp. 18-27, (2015); Baffaut C., Nelson N.O., Lory J.A., Senaviratne G.M.M.M.A., Bhandari A.B., Udawatta R.P., Sweeney D.W., Helmers M.J., Van Liew M.W., Mallarino A.P., Wortmann C.S., Multisite evaluation of APEX for water quality: I. Best professional judgment parameterization, J. Environ. QEnglish 14 10.1016/j.agwat.2018.09.032https://www.scopus.com/inward/record.uri?eid=2-s2.0-85054563207&doi=10.1016%2fj.agwat.2018.09.032&partnerID=40&md5=e50b987aea46ec02cb845baa50e7016c

Groundwater balance and conservation under different water pricing and agricultural policy scenarios: A case study of the Hamadan-Bahar plain2011 Government subsidies for agricultural activities in recent decades have encouraged farmers of Hamadan-Bahar plain to extend the number of wells and irrigated farms, with no consideration of groundwater resource conservation. As a result, the level of the groundwater table has decreased continuously in this area, threatening the life of groundwater aquifer. The objective of the study is to analyze the impacts of irrigation water pricing and agricultural policy scenarios on aquifer conservation by considering the dynamic relations between aquifer groundwater balance and the agriculture sector. For this purpose a combination of simulation and optimization techniques is considered in a dynamic framework. Firstly, dynamic treatments of groundwater and the main factors affecting the balance of studied aquifer are simulated. Then, optimization behaviour of agriculture sector related to farmers' decision-making processes is defined on the time horizon. Thereafter all of the equations are used simultaneously by a non-Agricultural policy; Dynamic programming; Groundwater; PricingIran; agricultural policy; aquifer; decision making; groundwater resource; irrigation; numerical model; optimization; pricing policy; state role; water management; wellAbu-Qdais H.A., Al Nassay H.I., Effect of pricing policy on water conservation: a case study, Water Policy, 3, pp. 207-214, (2001); Annual report of Groundwater Resource of Hamadan-Bahar Plain, (2008); Balali H., Khalilian S., (2010); Bartolini F., Bazzani G.M., Gallerani V., Raggi M., Viaggi D., The impact of water and agriculture policy scenarios on irrigated farming systems in Italy: an analysis based on farm level multi-attribute linear programming models, Agricultural Systems, 93, pp. 90-114, (2007); Bear J., Hydraulics of Groundwater, (1979); Bear J., Cheng A.H.D., Sorek S., Ouazar D., Herrera I., Seawater Intrusion in Coastal Aquifers - Concepts, Methods and Practices, (2000); Berbel J., Gomez-Limon J.A., The impact of water-pricing policy in Spain: an analysis of three irrigated areas, Agricultural Water Management, 43, pp. 219-238, (2000); Dinar A., Political Economy of Water Pricing Reforms, (2000); Dinar A., Mody J., Irrigation water management policies: allocation and pricing principles and implemEnglish 41 10.1016/j.ecolecon.2010.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-79952069449&doi=10.1016%2fj.ecolecon.2010.12.005&partnerID=40&md5=a8d04c862ed6b7d717dd3efee277dce8

APEX-MODFLOW: A New integrated model to simulate hydrological processes in watershed systems2021 APEX (Agricultural Policy/Environmental eXtender) is an oft-used agroecosystem model but has limited use in groundwater-driven watersheds due to a simplistic representation of groundwater processes. This paper presents the linkage of APEX and the groundwater flow model MODFLOW into a single modeling code. The mapping of recharge, groundwater head, and groundwater-surface water interactions are handled internally via subroutines. The APEX-MODFLOW model is applied to three watersheds in the United States for testing code accuracy and hydrologic state variables and fluxes: the Animas River Watershed, Colorado and New Mexico (3543 km2); the Price River Watershed, Utah (4886 km2); and the Middle Bosque River Watershed, Texas (470 km2). Whereas the hydrology of the Animas River and Price River watersheds is driven by snowmelt and spring runoff, the hydrology of the Middle Bosque River Watershed is driven by summer thunderstorms. The model can be used for scenario analysis in groundwater-driven watersheds. © 2021 ElAPEX; Groundwater-surface water interactions; MODFLOWAnimas River; Bosque River; Colorado; New Mexico; Texas; United States; Utah; Agriculture; Groundwater flow; Recharging (underground waters); Rivers; Agricultural policies; Agricultural policy/environmental extender; Agro-ecosystem modeling; Groundwater - surface water interactions; Groundwater flow modeling; Groundwater process; Hydrological process; Integrated modeling; MODFLOW; River watersheds; flow modeling; groundwater flow; groundwater-surface water interaction; hydrological response; simulated annealing; simulation; snowmelt; watershed; WatershedsArnold J.G., Srinivasan R., Muttiah R.S., William J.R., Large area hydrologic modeling and assessment Part I Model development, JAWRA, 34, 1, pp. 73-89, (1998); Bailey R.T., Wible T.C., Arabi M., Records R.M., Ditty J., Assessing regional-scale spatio-temporal patterns of groundwater–surface water interactions using a coupled SWAT-MODFLOW model, Hydrol. Process., 30, 23, pp. 4420-4433, (2016); Bailey R.T., Park S., Bieger K., Arnold J.G., Allen P.M., Enhancing SWAT+ simulation of groundwater flow and groundwater-surface water interactions using MODFLOW routines, Environ. Model. Software, 126, (2020); Brunner P., Simmons C.T., HydroGeoSphere: a fully integrated, physically based hydrological model, Ground Water, 50, 2, pp. 170-176, (2012); Butts M.B., Graham D.N., Evolution of an integrated surface water-groundwater hydrological modelling system, IAHR International Groundwater Symposium, (2008); Camporese M., Paniconi C., Putti M., Orlandini S., Surface-subsurface flow modeling with path-based runoff routing, English 10 10.1016/j.envsoft.2021.105093https://www.scopus.com/inward/record.uri?eid=2-s2.0-85107451733&doi=10.1016%2fj.envsoft.2021.105093&partnerID=40&md5=7df5f3c4ad9da471c448269f8cbfc04b

Multisite evaluation of APEX for water quality: I. best professional judgment parameterization2017 The Agricultural Policy Environmental eXtender (APEX) model is capable of estimating edge-of-field water, nutrient, and sediment transport and is used to assess the environmental impacts of management practices. The current practice is to fully calibrate the model for each site simulation, a task that requires resources and data not always available. The objective of this study was to compare model performance for flow, sediment, and phosphorus transport under two parameterization schemes: a best professional judgment (BPJ) parameterization based on readily available data and a fully calibrated parameterization based on site-specific soil, weather, event flow, and water quality data. The analysis was conducted using 12 datasets at four locations representing poorly drained soils and row-crop production under different tillage systems. Model performance was based on the Nash-Sutcliffe efficiency (NSE), the coefficient of determination (r2) and the regression slope between simulated and measured annualized loadAgriculture; Environmental Monitoring; Humans; Judgment; Models, Theoretical; Phosphorus; Rivers; Water Movements; Water Quality; Cultivation; Environmental impact; Parameterization; Phosphorus; Sediment transport; Water quality; phosphorus; phosphorus; Agricultural policies; Coefficient of determination; Current practices; Management practices; Parameterization schemes; Phosphorus transport; Poorly drained soils; Water quality data; Article; calibration; controlled study; crop production; environmental impact assessment; environmental management; environmental parameters; environmental planning; environmental policy; sediment; soil; water quality; weather; agriculture; decision making; environmental monitoring; human; river; theoretical model; water flow; Quality controlArnold J.G., Youssef M.A., Yen H., White M.J., Sheshukov A.Y., Sadeghi A.M., Et al., Hydrological processes and model representation: Impact of soft data on calibration, Trans. ASABE, 58, pp. 1637-1660, (2015); Bhandari A.B., Improving phosphorus loss assessment with the APEX model and phosphorus index Ph.D. diss., Kansas State Univ., Manhattan, KS. Bhandari, A.B., N.O. Nelson, D.S. Sweeney, C. Baffaut, J.A. Lory, A. Senaviratne et al. 2017. Calibration of the APEX model to simulate management practice effects on runoff, sediment, and phosphorus loss, J. Environ. Qual, (2016); Bolster C.H., Vadas P.A., Sharpley A.N., Lory J.A., Using a P loss model to evaluate and improve P Indexes, J. Environ. Qual, 41, pp. 1758-1766, (2012); Duriancik L.F., Bucks D., Dobrowolski J.P., Drewes T., Eckles S.D., Jolley L., Et al., The first five years of the Conservation Effects Assessment Project, J. Soil Water Conserv, 63, pp. 185A-197A, (2008); Gassman P.W., Williams J.R., Wang X., Saleh A., Osei E., Hauck L.M., Et al., InviEnglish 19 10.2134/jeq2016.06.0226https://www.scopus.com/inward/record.uri?eid=2-s2.0-85034215837&doi=10.2134%2fjeq2016.06.0226&partnerID=40&md5=9308c502a12f0dd9b513e6476b4a2b24
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Anderson C.J.; Anex R.P.; Arritt R.W.; Gelder B.K.; Khanal S.; Herzmann D.E.; Gassman P.W.Regional climate impacts of a biofuels policy projection2013 The potential for regional climate change arising from adoption of policies to increase production of biofuel feedstock is explored using a regional climate model. Two simulations are performed using the same atmospheric forcing data for the period 1979-2004, one with present-day land use and monthly phenology and the other with land use specified from an agro-economic prediction of energy crop distribution and monthly phenology consistent with this land use change. In Kansas and Oklahoma, where the agro-economic model predicts 15-30% conversion to switchgrass, the regional climate model simulates locally lower temperature (especially in spring), slightly higher relative humidity in spring and slightly lower relative humidity in summer, and summer depletion of soil moisture. This shows the potential for climate impacts of biofuel policies and raises the question of whether soil water depletion may limit biomass crop productivity in agricultural areas that are responsive to the policies. We recommend the use obiofuels; regional climate changeGreat Plains; Kansas; Oklahoma [United States]; United States; Panicum virgatum; Biology; Climate change; Climate models; Crops; Economics; Forestry; Land use; Productivity; Soil moisture; Agricultural land use; Agricultural production system; Atmospheric forcing; Biofuel production; Higher relative humidity; Increase productions; Regional climate changes; Regional climate models; agricultural policy; biofuel; climate change; climate modeling; crop production; economic analysis; grass; land use change; low temperature; numerical model; phenology; policy making; regional climate; relative humidity; soil moisture; soil water; BiofuelsAlfieri J.G., Niyogi D., Blanken P.D., Chen F., Lemone M.A., Ek M., Mitchell K., Kumar A., Estimation of the minimum canopy resistance for croplands and grasslands using data from the 2002 International H2O Project, Mon. Weather. Rev., 136, pp. 4452-4469, (2008); Bonan G., Observational evidence for reduction of daily maximum temperature by croplands in the Midwest United States, J. Climate, 14, pp. 2430-2442, (2001); Chen F., Manning K.W., Lemone M.A., Trier S.B., Alfieri J.G., Roberts R., Wilson J., Tewari M., Niyogi D., Horst T.W., Oncley S.P., Basara J.B., Blanken P.D., Evaluation of the characteristics of the NCAR high-resolution land data assimilation system during IHOP-2002, J. Appl. Meteorol. Clim., 46, pp. 694-713, (2007); Csiszar I., Gutman G., Mapping global land surface albedo from NOAA AVHRR, J. Geophys. Res., 104, pp. 6215-6228, (1999); De La Torre Ugarte D., Ray D.E., Biomass and bioenergy applications of the POLYSYS modeling framework, Biomass Bioenerg., 18, 4, pp. 291-308, (2000); Dicks M.R.,

Li R.; Wei C.; Afroz M.D.; Lyu J.; Chen G.A GIS-based framework for local agricultural decision-making and regional crop yield simulation2021 CONTEXT: In agricultural activities, the decision-making process is central to agricultural system management and subsequent crop yield. As a powerful tool in field-specific decision-making processes, crop simulation models have the potential to simulate crop yields on a large scale. However, their performance is often biased by the spatial heterogeneity of environment and management factors when applied over a large scale. OBJECTIVE: The major objectives of this study include: (1) Predicting and evaluating the annual yields of dominant crops with real rotation scenarios; (2) Locating fields with low crop yield and determining possible reasons; and (3) Evaluating the improvement for crop yield with different management strategies. METHODS: This study proposed a crop yield simulation framework at the regional level by coupling a cropping system model (CropSyst) with a geographic information system (QGIS) to provide more reliable information for the decision-making process. In the study of a cropland concentratCrop yield; CropSyst; Decision-making; GIS; Nitrogen deficiencyAlabama; Geneva County; United States; Alabama; Arachis hypogaea; Glycine max; Gossypium hirsutum; agricultural policy; cotton; crop yield; cropping practice; decision making; farming system; GIS; simulationArchontoulis S.V., Miguez F.E., Moore K.J., Evaluating APSIM maize, soil water, soil nitrogen, manure, and soil temperature modules in the Midwestern United States, Agron. J., 106, 3, pp. 1025-1040, (2014); Balkovic J., van der Velde M., Schmid E., Skalsky R., Khabarov N., Obersteiner M., Sturmer B., Xiong W., Pan-European crop modelling with EPIC: implementation, up-scaling and regional crop yield validation, Agric. Syst., 120, pp. 61-75, (2013); Ball S.T., Wynne J.C., Elkan G.H., Schneeweis T.J., Effect of inoculation and applied nitrogen on yield, growth and nitrogen fixation of two peanut cultivars, Field Crop Res., 6, pp. 85-91, (1983); Bondada B.R., Oosterhuis D.M., Canopy photosynthesis, specific leaf weight, and yield components of cotton under varying nitrogen supply, J. Plant Nutr., 24, 3, pp. 469-477, (2001); Boquet D.J., Breitenbeck G.A., Nitrogen rate effect on partitioning of nitrogen and dry matter by cotton, Crop Sci., 40, 6, pp. 1685-1693, (2000); Boquet D.J., Hutchinson R.L., Breitenbeck G.A

Ahmed S.M. Impacts of drought, food security policy and climate change on performance of irrigation schemes in Sub-saharan Africa: The case of Sudan2020 Owing to contradicted scientific results, trends in drought due to global warming have been assigned with medium confidence. Drought will likely continue inputting immense pressure on food security in fragile ecosystems like Sub-saharan Africa (SSA). As an adaptation measure to severe drought events since the 1980s, the overall goal of irrigated schemes (foreign exchange earnings) thus has been shifted to sustain food security. This study assessed the impacts of such drought-driven agricultural policy and future climate change on the performance of large irrigated schemes in SSA, with special emphasis on the Gezira scheme, GS (0.88 mha), Sudan. The optimized scenario of the baseline period, developed in GAMS (the general algebraic modeling system), showed that the expansion of food crops on the expensive of cash crops resulted in a reduction of 83 % in gross net benefits and loss of 63 % in irrigation water in the GS since the severe drought of 1984. The biased corrected rainfall and temperature outputs of thAquacrop; Eastern Africa region; Optimization; Regional climate modelsGezira; Sub-Saharan Africa; Sudan; Gossypium hirsutum; Triticum aestivum; Cotton; Crops; Drought; Food supply; Global warming; Irrigation; Optimization; Rain; Water management; Water supply; Agricultural policies; Aquacrop; Eastern Africa; Increased temperature; Management practices; Reference evapotranspiration; Regional climate models; Scientific results; agricultural policy; air temperature; cash cropping; climate change; cotton; drought; evapotranspiration; food policy; food security; global warming; irrigation system; management practice; optimization; performance assessment; rainfall; regional climate; soil fertility; sustainability; water management; Climate modelsAdhikari U., Pouyan N., Woznicki S., Climate change and eastern Africa: a review of impact on major crops, Food Energy Secur., 4, 2, pp. 110-132, (2015); Ahmed I., Stigter C., Adam H., Adeeb A., Water-use efficiency of sorghum and groundnut under traditional and current irrigation in the Gezira scheme, Sudan, Irrig. Sci., 21, pp. 115-125, (2002); Aich V., Liersch S., Vetter T., Et al., Comparing impacts of climate change on streamflow in four large African river basins, Hydrol. Earth Syst. Sci., 18, pp. 1305-1321, (2014); Allen R., Pereira L., Raes D., Smith, M, Crop Evapotranspiration. Guidelines for Computing Crop Water Requirements, (1998); Aloysius N., Saiers J., Simulated hydrologic response to projected changes in precipitation and temperature in the Congo River basin, Hydrol. Earth Syst. Sci., 21, pp. 4115-4130, (2017); Ayoub A., Land degradation, rainfall variability and food production in the Sahelian zone of the Sudan, J. Land Degrad. Dev., 10, pp. 489-500, (1999); Begueria S., Vicente-Serrano S., R

Mohd Idris M.N.; Leduc S.; Yowargana P.; Hashim H.; Kraxner F.Spatio-temporal assessment of the impact of intensive palm oil-based bioenergy deployment on cross-sectoral energy decarbonization2021 Although aspects of long-term planning are commonly taken into account in current analyses of bioenergy policy scenarios, representations of the bioenergy supply chain are often spatially aggregated. Multiple questions such as where, when, and how bioenergy is deployed have thus not been sufficiently addressed within a single modeling framework. Moreover, techno-economic models that can capture the dependencies of bioenergy supply chain variables among end-use sectors still need to be explored. The present research connects these gaps by presenting the development of a spatio-temporal techno-economic optimization model for cross-sectoral bioenergy policy evaluations under high spatial resolution and long-term temporal resolution. The research recognizes not only the need for energy decarbonization, but also the importance of improving resource efficiency in the palm oil industry, in this case, Malaysia's palm oil bioenergy industry. The findings highlight the need for multi-sectoral collaboration between the Bioenergy policy; Energy supply chain; Long-term assessment; Nationally Determined Contribution; Oil palm biomass; Spatial analysisMalaysia; Elaeis; Agricultural robots; Carbon dioxide; Decarbonization; Palm oil; Petroleum industry; Supply chains; Bioenergy policies; Bioenergy productions; High spatial resolution; Infrastructure networks; Long term planning; Resource efficiencies; Techno-economic model; Temporal resolution; bioenergy; carbon emission; economic analysis; emission control; energy planning; scenario analysis; spatial resolution; spatiotemporal analysis; Coal industryCristobal J., Matos C., Aurambout J., Manfredi S., Kavalov B., Environmental sustainability assessment of bioeconomy value chains, Biomass Bioenergy, 89, pp. 159-171, (2016); Kalt G., Baumann M., Lauk C., Kastner T., Kranzl L., Schipfer F., Et al., Transformation scenarios towards a low-carbon bioeconomy in Austria, Energy Strategy Rev, 13, pp. 125-133, (2016); Van Lancker J., Wauters E., Van Huylenbroeck G., Managing innovation in the bioeconomy: An open innovation perspective, Biomass Bioenergy, 90, pp. 60-69, (2016); Ingrao C., Bacenetti J., Bezama A., Blok V., Goglio P., Koukios E.G., Et al., The potential roles of bio-economy in the transition to equitable, sustainable, post fossil-carbon societies: Findings from this virtual special issue, J Cleaner Prod, 204, pp. 471-488, (2018); Maes D., Van Passel S., Effective bioeconomy policies for the uptake of innovative technologies under resource constraints, Biomass Bioenergy, 120, pp. 91-106, (2019); Clancy J.M., Curtis J., O'Gallachoir B., Modelling nationa
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Bellini E.; Martin R.; Argenti G.; Staglianò N.; Costafreda-Aumedes S.; Dibari C.; Moriondo M.; Bellocchi G.Opportunities for Adaptation to Climate Change of Extensively Grazed Pastures in the Central Apennines (Italy)2023 Future climate change is expected to significantly alter the growth of vegetation in grassland systems, in terms of length of the growing season, forage production, and climate-altering gas emissions. The main objective of this work was, therefore, to simulate the future impacts of foreseen climate change in the context of two pastoral systems in the central Italian Apennines and test different adaptation strategies to cope with these changes. The PaSim simulation model was, therefore, used for this purpose. After calibration by comparison with observed data of aboveground biomass (AGB) and leaf area index (LAI), simulations were able to produce various future outputs, such as length of growing season, AGB, and greenhouse gas (GHG) emissions, for two time windows (i.e., 2011–2040 and 2041–2070) using 14 global climate models (GCMs) for the generation of future climate data, according to RCP (Representative Concentration Pathways) 4.5 and 8.5 scenarios under business-as-usual management (BaU). As a result of iaboveground biomass; climatic scenarios; grasslands; modeling; PaSimDillon P., The Evolution of Grassland in the European Union in Terms of Utilisation, Productivity, Food Security and the Importance of Adoption of Technical Innovations in Increasing Sustainability of Pasture-Based Ruminant Production Systems, Grassl. Sci. Eur, 23, pp. 3-15, (2018); Mara F.P.O., The Role of Grasslands in Food Security and Climate Change, Ann. Bot, 210, pp. 1263-1270, (2012); Barbour R., Young R.H., Wilkinson J.M., Production of Meat and Milk from Grass in the United Kingdom, Agronomy, 12, (2022); Burrascano S., Caccianiga M., Gigante D., Dry Grasslands Habitat Types in Italy, (2010); Dibari C., Pulina A., Argenti G., Aglietti C., Bindi M., Moriondo M., Mula L., Pasqui M., Seddaiu G., Roggero P.P., Climate Change Impacts on the Alpine, Continental and Mediterranean Grassland Systems of Italy: A Review, Ital. J. Agron, 16, (2021); Cavallero A., Aceto P., Gorlier A., Lombardi G., Lonati M., Martinasso B., Tagliatori C., I Tipi Pastorali Delle Alpi Piemontesi, (2007); Argenti G., Bottai L., Chies
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Hopkins R. Exchange Rates and Agricultural Prices in a Developing Economy: The Case of Peru1993 Recent literature on the macroeconomics of agriculture states, as one of its building blocks, that agriculture is a tradable sector. It follows from this assumption that an exchange rate devaluation should improve the level of agricultural prices and output, and reduce imports. Farmers would clearly be better off. These important results, however, are affected by the degree of tradability of agriculture and other sectors. Furthermore, in the short run the effects may be quite sensitive to various price and income elasticities, and to the responsiveness of international trade to market imbalances. To examine this theme the paper develops a three sector open economy model, in which the external links, distributional issues, and the size of the price and income elasticities play a crucial role. A comparative statics analysis is then carried out to examine the impact of an exchange rate devaluation. Finally, some of the implications of the model are tested econometrically. © 1993, Taylor & Francis Group, LLC. AllPeru; agricultural policy; agricultural price; agricultural prices; comparative statics; devaluation; developing country; exchange rate; exchange rate devaluation; modelling approach; open economy model; price effect; trade levelAlvarez E., Politico. Economica y Agricultura en el Peru, (1983); Cardoso E., Food supply and inflation, Journal of Development Economics, 8, pp. 269-284, (1981); Dancourt O., Politicas agrarias y reactivacion economica, Priorizacion y Desarrollo del Sector Agrario, (1986); Garcia J., The impact of trade and macroeconomic policies on the performance of agriculture in Latin America, Agriculture and Governments in an Interdependent World (Proceedings of the 20th International Conference of Agricultural Economists), (1989); Hopkins R., Politicas Economicas y Desarrollo Agropecuario: La Experiencia Peruana Reciente, (1988); Hopkins R., Agriculture, Exchange Rates and Macroeconomic Policy in a Developing Economy: the case of Peru, (1992); Krueger A., Schiff M., Valdes A., The Political Economy of Agricultural Pricing Policy. Volume 1. Latin America, (1991); Lord M., Imperfect Competition and International Commodity Trade, Theory, Dynamics and Policy Modelling, (1991); Shuh E., The exchange rate and US agriculture,

Onal H. Effects of income distribution in non-agriculture on agricultural prices and income: the Turkish case1987 Price endogenous sector models have long been used for agricultural policy analysis. Some earlier works have shown that the performance of agriculture is strongly influenced by the overall national income level. This article demonstrates that the distribution of income is as important as the level of income in this regard. A small-scale mathematical programming model is applied to Turkish agriculture for quantifying the effects of current urban wage policies upon farm prices and incomes. The model uses the surplus maximisation approach. -AuthorTurkey; Aves; Meleagris gallopavo; agricultural policy; income distribution; surplus maximisation; urban wage policies
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Muñiz I.A.; Hurlé J.B.CAP MTR versus environmentally targeted agricultural policy in marginal arable areas: Impact analysis combining simulation and survey data2006 On June 2003 the final version of the Common Agricultural Policy Mid-Term Review (CAP MTR) was published. The driving forces of this policy change include inter alia the compliance with World Trade Organization (WTO) negotiations' requirements, improvement of social support for agricultural policy, adjustment to budget constraints and adaptation of agricultural practices to environmental requirements. This article reviews how this policy performs in marginal areas regarding one of those objectives: the provision of environmental outputs related to agricultural activity. As an alternative to this reform, a policy based on agri-environmental measures designed to maximize environmental outputs, is proposed. Both options are evaluated from a cost-effectiveness point of view. Data from a farm survey and a positive mathematical programming model for a cereal steppes agro-system in Spain are combined in order to simulate the effects of this reform and our alternative instrument on several environmental indicators. RAgri-environmental schemes; Common agricultural policy; Farm surveys; Marginal areas, Spanish cereal steppes; Mid-term review; Policy instruments evaluation; Positive mathematical programmingagricultural management; agricultural policy; arable farming; arable land; environmental factor; mathematical theory; World Trade OrganizationAlonso J.C., Alonso J.A., Parámetros Demográficos, Selección de Hábitat Y Distribución de la Avutarda (Otis Tarda) en Tres Regiones Españolas, (1990); Antle J.M., Capalbo S.M., Mooney S., Elliot E.T., Paustina K.H., Spatial heterogeneity, contract design and the efficiency of carbon sequestration policies for agriculture, J. Environ. Econ. Manag., 46, 2, pp. 231-250, (2003); Atance I., Evaluación de Instrumentos de Intervención Sobre Sistemas Agrícolas Generadores de Externalidades Positivas: Aplicación a Tierra de Campos (Valladolid), (2001); Beedell J.D.C., Rehman T., Explaining farmers' conservation behaviour. Why do farmers behave the way they do?, J. Environ. Manage., 57, pp. 165-176, (1999); Threatened Birds of the World, (2000); Buysse J., Ludwig L., Van Huylenbroeck G., Van Meensel J., Quota in Agricultural Positive Mathematical Programming Models, (2005); Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds, Official Journal of the European Union, (1979); Council Regulation 

De Sousa Fragoso R.M.; Da Silva Carvalho M.L.; De Sousa Henriques P.D.Assessing the prediction capacity of an agricultural supply positive mathematical programming model2011 In this paper, the calibration and prediction capacity of a supply response positive mathematical programming model (PMP) for the Alentejo region are evaluated. The model is calibrated with prices and agricultural subsidies of the base year (2000), using the specification rules of the cost function standard, Paris standard, average cost and exogenous elasticities. Then, the model is utilised for prediction of crop and livestock supply with prices and subsidies of 2004. Model results for 2000 and 2004 agricultural price and subsidies are compared, with available data, regarding optimal combination of activities to test model's capacity to reproduce Alentejo agricultural sector behaviour in response to the changes in prices and agricultural policy. Results showed that the PMP model reproduces exactly the observed activity levels on the base year, whatever the rule used to specify the cost function, and that PMP is an efficient instrument to predict agricultural supply, mainly using the exogenous elasticities spAgricultural sector; Alentejo; PMP; Positive mathematical programmingArfini F., Donati M., Grossi L., Paris Q., Revenue and cost function in PMP: A methodological integration for a territorial analysis of CAP, Modelling Agricultural and Rural Development Policies,Proceedings of the 107th Seminar, pp. 305-321, (2008); Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies, The Regional Dimension in Agricultural Economics and Policies, EAAE, Proceedings of the 40th Seminar, pp. 17-35, (1995); Barkaoui A., Butault J., Positive mathematical programming and cereals and oilseeds supply with EU under Agenda 2000, Paper Presented at the 9th European Congress of Agricultural Economists, (1999); Barkaoui A., Butault J., Rousselle J., Positive mathematical programming and agricultural supply within EU under Agenda 2000, Agricultural Sector Modelling and Policy Information System, Proceedings of the 65th EAAE Seminar, (2001); Bauer S., Kasnakoglu H., Non linear programming models for sector policy analysis, Economic Modelling, 7, pp. 
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Sali G.; Bulgheroni C.Development of an integrated methodology for the management and assessment of the impact of agricultural policies at a territorial level2011 In recent years, European agriculture has been subject to increased pressure due to both radical disman-tling of a long-standing support regime, and to the new EU environmental policies. In order to analyse the impact of these changes at a regional level, an integrated methodology, based on Positive Mathematical Programming (PMP) techniques, and a Geographic Information System (GIS), is developed. As a case study, the methodology analyses the impact of the CAP, together with water and nitrogen policies, on the agricultural system of the Lombardy irrigated lowland (Northern Italy). Results show that the introduction of the single payment makes farmers' more influenced by market trends. Environmental constraints seem to have a larger impact than changes in prices: irrigation constraints stimulate the land allocation to extensive crops, while nitrogen constraints are very sensitive to the number of livestock. The case study illustrates that the methodology proposed can provide a set of scenarios that closely accArfini F., Donati M., Paris Q., A National PMP Model for Policy Evaluation in Agriculture Using Micro Data and Administrative Information, (2003); Arfini F., Donati M., Zuppiroli M., Agrisp: A regional model for the assesment of the effects of agricultural policies changes in Italy, The EU Agricultural Policy Reform and WTO Negotiations, pp. 81-128, (2005); Ballas D., Clarke G.P., Wiemers E., Spatial microsimulation for rural policy analysis in Ireland: The implications of CAP reforms for the national spatial strategy, Journal of Rural Studies, 22, pp. 367-378, (2006); Barkaoui A., Butault J.P., Cereals and oilseeds supply within the EU, under AGENDA 2000: A positive mathematical programming application, Agricultural Economics Research, 1, 2, pp. 1-12, (2000); Barkaoui A., Butault J.P., Rousselle J.M., Mathematical programming and oilseeds supply within EU under Agenda 2000, Proceedings of Eurotools Seminar, (1999); Bartolini F., Bazzani G.M., Gallerani V., Raggi M., Viaggi D., The impact of water and agricul

Mouratiadou I.; Russell G.; Topp C.; Louhichi K.; Moran D.Investigating the Economic and Water Quality Effects of the 2003 CAP Reform on Arable Cropping Systems: A Scottish Case Study2016 The 2003 Common Agricultural Policy (CAP) Reform aimed to increase the prominence given to the sustainability of agricultural systems in both socioeconomic and environmental terms. An important question is whether the Reform has indeed effectively encouraged farmers to achieve broad economic and environmental goals. The effects of the Reform on economic decision making and associated viability of farms can be explored by analysing data on current farmers’ decisions and related economic indicators. However, the comparison of such figures before and after the implementation of a policy is complicated because they represent the combined effects of all the changes that took place during that period including the non-policy changes in prices of inputs and outputs, structural changes, etc. As it is unlikely that the individual effects of each of these factors can be identified, Mathematical Programming Modelling provides an attractive alternative for policy assessment. © 2011 Alessandro Sorrentino, Roberto Henke anChadwick L., The Farm Management Handbook 2002/2003, (2002); The British Survey of Fertiliser Practice, (2004); Howitt R., Positive mathematical programming, American Journal of Agricultural Economics, 77, pp. 329-342, (1995); Janssen S., van Ittersum M.K., Assessing farm innovations and responses to policies: A review of bio-economic farm models, Agricultural Systems, 94, pp. 622-636, (2007); Louhichi K., Flichman G., Blanco M., A generic Template for FSSIM for all Farming Systems, (2007); Fertiliser Recommendations for Agricultural and Horticultural Crops (RB209), (2000); Single Farm Payment Scheme - Information Leaflet 9, (2005); Press Release 2007: Rural water quality project is up and running, (2007); van der Burgt G.J.H.M., Use of the NDICEA model in analyzing nitrogen efficiency, Controlling Nitrogen Flows and Losses: Proc 12th Nitrogen Workshop, pp. 242-243, (2004); van der Burgt G.J.H.M., Oomen G.J.M., Habets A.S.J., Rossing W.A.H., The NDICEA model, a tool to improve nitrogen use efficiency in cropp
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Ovisy M.; Mehry M.; Rad A.A.The impact of subsidy policies on controlling nitrate pollution at farm land in Zabol county Sistan province, Iran2014 Since, various agricultural policies cannot be studied in vitro, the potential impact of policies before, during or after the policy implementation, must be analyzed using mathematical programming models (MP). In this regard, the consequences of the increase in the price of fertilizers and policies affecting that at farmland in Iran, Sistan province, Zabol County Using the Positive Mathematical Programming Model (PMP) were studied. Data were collected through questionnaires. Environmental indicators were also calculated and the environmental impacts of the removal of fertilizer subsidies on agricultural subsectors within several scenarios were analyzed. The results show that if with the increase in prices of fertilizers, direct payment policy will be also applied, further reduce in the use of chemical fertilizers Can be held. Based on the results of these study the farmers in the area, According to income level and the size of their farm Exhibited different responses to policies. By removing subsidies and incEnvironmental indicators; Fertilizer; Nitrate pollution; Policies; SubsidiesAllanson P., On the Characterisation and Measurement of the edistributive Effect of Agricultural Policy, Journal of Agricultural Economics, 59, 1, (2008); Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies, The Regional Dimension in Agricultural Economics and Policies, EAAE, Proceedings of the 40Th Seminar, June 26–28, pp. 17-35, (1995); Barkaoui A., Butault J.P., Cereals and oilseeds supply within The EU, under AGENDA 2000:A Positive Mathematical Programming application, Agricultural Economics Review, 2, 1, pp. 7-17, (2000); Bauer S., Kasnakoglu H., Non-linear programming models for sector and policy analysis Experiences with the Turkish agricultural sector model, Economic Modelling, pp. 275-329, (1990); Baybordi M., Optimizing the production and consumption of fertilizer in order to sustainable agriculture. Iran, Publication of Agricultural Education, (2000); Buysse J., Van Huylenbroeck G., Lauwers L., Normative, positive and econometric mathematica

Solazzo R.; Donati M.; Arfini F.; Petriccione G.A PMP model for the impact assessment of the Common Agricultural Policy reform 2014-2020 on the Italian tomato sector2014 The recent reform of the Common Agricultural Policy (CAP) establishes a new payment model mainly divided into a basic component and a greening component. This paper focuses on the effect of the convergence of direct payments and the three greening requirements: crop diversification, maintenance of permanent grassland and establishment of the ecological focus areas. The aim is to evaluate the effect of different proposals for the CAP Post-2013 on Italian farms, particularly on the processing tomato sector. Positive Mathematical Programming (PMP) is used to simulate different hypotheses of convergence and greening as proposed by the European Commission, the European Parliament and the Council of the EU. Commission proposals are shown to have different impacts compared to the other two. Commission proposals would significantly influence the regional production plan, leading to big reductions in cereal production and farm income. Parliament and Council two proposals would have lower impact on arable crop dynamicsCap reform; Farmer behaviour; Greening; Positive mathematical programming; Processing tomatoArfini F., Donati M., Organic production and the capacity to respond to market signals and policies: An empirical analysis of a sample of FADN farms, Agroecology and Sustainable Food Systems, 37, 2, pp. 149-171, (2013); Blanco M., Cortignani R., Severini S., Evaluating changes in cropping patterns due to the 2003 CAP reform. An ex-post analysis of different PMP approaches considering new activities, 107th EAAE Seminar Modelling of Agricultural and Rural Development Policies, (2008); Cardillo C., Cimino O., Henke R., Vanni F., Delivering public goods in agriculture: The cost of green payments for Italian farms, 126th EAAE Seminar "new Challenges for EU Agricultural Sector and Rural Areas. Which Role for Public Policy?", (2012); Amendments on Proposal for A Regulation of the European Parliament and of the Council Establishing Rules for Direct Payments to Farmers under Support Schemes Within the Framework of the Common Agricultural Policy (CAP Reform) - Presidency Consolidated Draft Regulation (7183/13), (2013);
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Lehtonen H.; Peltola J.; Sinkkonen M.Co-effects of climate policy and agricultural policy on regional agricultural viability in Finland2006 The agricultural sector has potentially a significant role in reducing greenhouse gases (GHGs). Besides providing public goods, GHG reduction offers farmers new alternatives for income generation. This is especially interesting in marginal agricultural areas, e.g., in less-favoured areas (LFA) of the European Union (EU), where significant GHG reduction potential coincides with low productivity in the production of agricultural commodities. In this study, the effects of peatland cultivation restrictions were evaluated, where the objective was to decrease GHG fluxes deriving from agricultural production. The regional role of peatlands in GHG reduction and agricultural production is also evaluated. Ceasing the agricultural use of peatlands altogether could decrease Finnish agricultural sector carbon effluents by up to 10% according to a dynamic regional sector model of the Finnish agriculture (DREMFIA). Accompanying decreases in national and even in regional agricultural incomes do not appear drastic, but locallAdaptation; Agricultural policy; Climate change; Less-favoured areas; PeatlandEurasia; Europe; Finland; Northern Europe; Scandinavia; adaptation; agricultural policy; peatlandAdams R.M., Adams D.M., Callaway J.M., Chang C., McCarl B.A., Sequestering carbon on agricultural land: Social cost and impacts on timber markets, Contemp. Policy Issues, 11, pp. 76-87, (1993); Ala-Mantila O., Lehtonen H., Aakkula J., Knaapinen P., Laurila I.P., Niemi J., The Effects of Agenda 2000 on Finnish Agriculture, pp. 7-93, (2000); Armington P., A theory of demand for products distinguished by place of production, IMF Staff Papers 16, pp. 159-178, (1969); Backman S., Vermeulen S., Taavitsainen V.-M., Long-term fertilizer field trials: Comparison of three mathematical response models, Agric. Sci. Finl., 6, pp. 151-160, (1997); Callaway J.M., McCarl B.A., The economic consequences of substituting carbon payments for crop subsidies in US, Agric. Environ. Resour. Econ., 7, pp. 15-43, (1996); CAP Reform - Presidency Compromise (in Agreement with the Commission), (2003); Cox T.L., Chavas J.-P., An interregional analysis of price discrimination and domestic policy reform in the US. Dairy sector, Am. J. Agric
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Miettinen A.; Lehtonen H.; Hietala-Koivu R.On diversity effects of alternative agricultural policy reforms in Finland: An agricultural sector modelling approach2004 The European Union has decided to reform its agricultural policy and decouple Common Agricultural Policy support partially from production. The aim of this study is to predict the diversity effects of agricultural policy reforms in which direct aid payments are disconnected from production, and compare the outcomes with the effects of a policy in which Common Agricultural Policy support is coupled to production. The study employs a dynamic regional sector model of Finnish agriculture. The sector model predicts regional agricultural land use, numbers of livestock, stocking densities, pesticide application areas, and nutrient balances. Diversity of agricultural land use is measured by Shannon's diversity index. The results indicate that if agricultural support is independent from production, the amount of fallow land will increase considerably in the future. This will decrease the diversity of agricultural land use at landscape level, but may not be harmful at species level since green fallow has some positive Agricultural policy reform; Agricultural sector model; Biodiversity; Land use; Landscape diversity; Nutrient balances; Pesticides; Production intensityAnimalia; Aves; BovinaeAla-Mantila O., Lehtonen H., Aakkula J., Knaapinen P., Laurila I.P., Niemi J., Agenda 2000:n vaikutus Suomen maatalouteen, Maatalouden Taloudellinen Tutkimuslaitos. Tutkimuksia 244, (2000); Altieri M.A., The ecological role of biodiversity in agroecosystems, Agriculture, Ecosystems and Environment, 74, pp. 19-31, (1999); Collins W.W., Hawtin G.C., Conserving and using crop plant biodiversity in agroecosystems, Biodiversity in Agroecosystems, pp. 267-282, (1999); CAP Reform - Presidency Compromise (in Agreement with the Commission), (2003); Cooper J., Johansson R., Peters M., Some domestic environmental effects of U.S. agricultural adjustments under liberalized trade. A preliminary analysis, International Conference "Agricultural Policy Reform and the WTO: Where Are We Heading?", (2003); Corbet S.A., Insects, plants and succession: Advantages of long-term set-aside, Agriculture, Ecosystems and Environment, 53, pp. 201-217, (1995); Critchley C.N.R., Fowbert J.A., Development of vegetation on set-aside land for 
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Adams D.M.; Alig R.J.; Callaway J.M.; McCarl B.A.; Winnett S.M.The forest and agricultural sector optimization model (FASOM): model structure and policy applications1996 The Forest and Agricultural Sector Optimization Model (FASOM) is a dynamic, nonlinear programming model of the forest and agricultural sectors in the US. The FASOM model initially was developed to evaluate welfare and market impacts of alternative policies for sequestering carbon in trees but also has been applied to a wider range of forest and agricultural sector policy scenarios. The authors describe the model structure and give selected examples of policy applications. A summary of the data sources, input data file format, and the methods used to develop the input data files also are provided.carbon sequestration; FASOM model; forest management; modelling approach; policy analysis
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Ziesmer J. Identifying key sectors of sustainable development: A Bayesian framework estimating policy-impacts in a general equilibrium2024 Transformation of the previous centrally growth-oriented economic systems to a sustainable bio-economy is a global political trend, where public policy is a key factor in making this successful. Designing effective and efficient policies requires understanding the linkages between policy choices and outcomes. Most existing studies are missing a direct link to policy choices and ignore fundamental model uncertainty present in policy analysis. We empirically estimate a sector-specific, nested two-stage policy impact function to address these shortcomings. We apply a Bayesian estimation approach that combines existing statistical data with a priori information from political experts, thus reducing data and estimation problems. This is linked with a Computable General Equilibrium to model the entire link from policies to outcomes. We derive a theoretical framework that allows the definition of indicators for key sectors of an efficient Pro-Poor-Growth strategy. In our generalized framework, we show that indicator(2014); Arndt C., Davies R., Gabriel S., Makrelov K., Merven B., Hartley F., Thurlow J., A sequential approach to integrated energy modeling in South Africa, Applied Energy, 161, pp. 591-599, (2016); Arrow K.J., Chenery B.H., Minhas B.S., Solow R.M., Capital-labor substitution and economic efficiency, The Review of Economics and Statistics, 43, 3, pp. 225-250, (1961); Benfica R., Cunguara B., Thurlow J., Linking agricultural investments to growth and poverty: An economywide approach applied to Mozambique, Agricultural Systems, 172, pp. 91-100, (2019); Benin S., Fan S., Johnson M.E., Chapter 3: Estimating public agricultural expenditure requirements, Strategies and priorities for African agriculture: Economywide perspectives from country studies, pp. 50-70, (2012); Bohringer C., Dijkstra B., Rosendahl K.E., Sectoral and regional expansion of emissions trading, Resource and Energy Economics, 37, pp. 201-225, (2014); Bohringer C., Peterson S., Rutherford T.F., Schneider J., Winkler M.B.J., Climate policies after
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Paloma S.G.Y.; Ciaian P.; Cristoiu A.; Sammeth F.The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a surv

Van Meijl H.; Van Rheenen T.; Tabeau A.; Eickhout B.The impact of different policy environments on agricultural land use in Europe2006 The impact of globalization on trade, production and land use was key to the Doha development round. Although many studies have shown the positive influence of liberalization on trade and production, the environmental questions remain unanswered in most studies. Here we present a combination of an economic (Global Trade Analysis Project, GTAP) and a biophysical (IMAGE) model. The methodology is innovative as it combines state of the art knowledge from both the economic and biophysical worlds. First, the treatment of agriculture and land use is improved in the economic model. For example, information from the OECD Policy Evaluation Model (PEM) was incorporated to improve the agricultural production structure and a new land allocation methodology was introduced using regional land supply curves to facilitate the conversion of idle land to productive land while giving consideration to the level of intensification. Secondly, the adapted economic model is linked to the biophysical modeling framework IMAGE allowingGlobal Economy Model; Integrated Assessment Model; Land use; Long-term scenarios; Trade liberalizationEurasia; Europe; agricultural policy; globalization; land use; liberalization; tradeAbler D., Adjustment at the sectoral level, An IAPRAP Workshop on Policy Reform and Adjustment, (2003); Alcamo J., Leemans R., Kreileman G.J.J., Global Change Scenarios of the 21st Century. Results from the IMAGE 2.1 Model, (1998); Balkhausen O., Banse M., Modeling of Land Use and Land Markets in Partial and General Equilibrium Models: The Current State, (2004); Bollen J.C., Manders T., Mulder M., Four Futures for Energy Markets and Climate Change. CPB Special Publication, 52, (2004); Bouwman A.F., Leemans R., The role of forest soils in the global carbon cycle, Carbon Forms and Functions in Forest Soils, pp. 503-525, (1995); Bouwman A.F., Van Der Hoek K.W., Eickhout B., Soenario I., Exploring changes in world ruminant production systems, Agric. Syst., 84, pp. 121-153, (2005); Cpb, Four Futures of Europe, (2003); De Janvry A., Fafchamps M., Sadoulet E., Peasant household behavior with missing markets: Some paradoxes explained, Econ. J., 101, pp. 1400-1417, (1991); Fact Sheet - Enlargement and Agriculture: A F
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Stoeckel A.B.; Higgs P.J.THE RELATIVE SIGNIFICANCE OF A RANGE OF ECONOMIC POLICIES FOR IMPROVING AUSTRALIA'S BALANCE OF TRADE1988 Australia faces a very serious trade problem. A large improvement in the balance of trade is required simply to stop its international debt from rising above levels which are already considered too high. In this paper, a range of economic policies are examined. Each generates a $A1 billion improvement (in 1985-86 prices) in the balance of trade after about 2 years. The following economic shocks are examined: an increase in world agricultural prices; a cut in real wages; a reduction in protection for manufacturing industries; a change in the tax mix in favour of indirect taxation; and a contraction in real domestic absorption. The impacts of these shocks are derived from simulations with ORANI, a computable general equilibrium model of the Australian economy. The effects of these shocks on the agricultural sector are studied in detail. 1988 The Australian Agricultural Economics SocietyAustralia; agricultural sector; economic policy; general equilibrium model; international debt; policy assessment; trade balance

Benfica R. Agricultural R&D investments and development goals in sub-Saharan Africa: Assessing prioritisation of value chains in Senegal2022 We look at the prioritisation of agricultural value chains (VCs) for the allocation of R&D resources that maximise development outcomes (poverty, growth, jobs and diets) in Senegal. This study used (a) the rural investment and policy analysis (RIAPA) computable general equilibrium (CGE) model; (b) the perpetual inventory model (PIM), and (c) information on the elasticities of VC total factor productivity (TFP) with respect to R&D knowledge stocks (KS) to discuss the value chain priority allocations of R&D resources. The results indicate that no value chain is the most effective at improving all outcomes. The most effective value chains to be efficiently supported through R&D investments are traditional export crops, groundnuts, rice, poultry, sorghum/millet and cattle. Other promising value chains with potential effects at scale include vegetables, oilseeds and fruits. Future modelling needs to focus on deepening the standardisation and integration of R&D investments in this framework and bring together otherAgricultural r&d; Computable general equilibrium; Development outcomes; Knowledge stocks; Total factor productivityBenfica R, Henderson H, The effect of the sectoral composition of economic growth on rural and urban poverty, Review of Income and Wealth, 67, 1, pp. 248-284, (2021); Benfica R, Chambers J, Koo J, Nin-Pratt A, Falck-Zepeda J, Stads G, Arndt C, Food system innovations and digital technologies to foster productivity growth and rural transformation, United Nations Food Systems Summit Brief Paper, (2021); Christiaensen L, Demery L, Kuhl J, The (evolving) role of agriculture in poverty reduction – An empirical perspective, Journal of Development Economics, 96, 2, pp. 239-254, (2011); Diao X, Thurlow J, A recursive dynamic computable general equilibrium model, Strategies and priorities for African agriculture: Economywide perspectives from country studies, (2012); Esposti M, Pierani F, Building the knowledge stock: Lags, depreciation, and uncertainty in R&D investment and link with productivity growth, Journal of Productivity Analysis, 19, pp. 33-58, (2003); Fuglie K, The growing role of the private sector in agric

Paloma S.G.Y.; Ciaian P.; Cristoiu A.; Sammeth F.The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a surv
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Halloran J. The 2002 Farm Bill commodity programs: A tool for improving rotation crop profitability and reducing risk in potato cropping systems2006 The Farm Security and Rural Investment Act ('Farm Bill') of 2002 has modified the provisions under Title 1 (Commodity Programs) regarding commodity eligibility. Concurrently, potato producers in Maine have expanded their use of program crops as rotations in potato cropping systems. These changes could affect the economic viability of the potato cropping system. An economic simulation model using budgeting techniques that incorporate stochastic elements to measure risk was developed to evaluate profitability and income risk of four cropping systems with and without participation in the 2002 Farm Bill. The four systems modeled were barley-potato, canola-potato, corn-potato, and soybean-potato. Participation in the 2002 Farm Act's commodity support programs increases the profitability of each cropping system, ranging from $26.00/acre for canola-potato to $122.00/acre for corn-potato. The use of stochastic dominance criteria shows that participation is more risk-efficient than non-participation. Furthermore, two North America; United States; Brassica napus var. napus; Glycine max; Hordeum vulgare subsp. vulgare; Solanum tuberosum; Zea mays; agricultural policy; commodity market; cropping practice; profitabilityHardaker J.B., Huirine R.B.M., Anderson J.R., Coping With Risk in Agriculture, (1997); Just R.E., Schmitz A., The effect of US farm programs on diversification, Free Trade and Agricultural Diversification, pp. 303-328, (1989); Maynard L.J., Harper J.K., Hoffman L.D., Impact of risk preferences on crop rotation choice, Agricultural and Resource Economics Review, 26, pp. 106-114, (1997); ®isk: Advanced Risk Analysis for Spreadsheets, (2002); Smith E.G., Young D.L., Cropping diversity along the US - Canada border, Review of Agricultural Economics, 25, pp. 154-167, (2003)
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Wang X.; Kannan N.; Santhi C.; Potter S.R.; Williams J.R.; Arnold J.G.Integrating APEX output for cultivated cropland with SWAT simulation for regional modeling2011 The purpose of the Conservation Effects Assessment Project (CEAP) cropland national assessment is to quantify the environmental benefits of conservation programs at the regional and national levels, which include both onsite and instream water quality benefits. Modeling is an effective tool for environmental assessment at the regional and national scale due to the complexities in nature at this scale. Two simulation models, the Agricultural Policy Environmental eXtender (APEX) and the Soil and Water Assessment Tool (SWAT), were used for the CEAP cropland national assessment. A subset of National Resources Inventory (NRI) sample points was selected to serve as "representative fields" for the CEAP cropland survey to determine conservation practices currently in use. The NRI-CEAP points for cultivated cropland were simulated using APEX. The APEX results were aggregated and combined with modeling results from SWAT for uncultivated land uses. The combined modeling results at 8-digit watershed outlets were routed dAPEX; Conservation practice; Mississippi River basin; Sediment delivery ratio; SWAT; Water yieldIllinois; Mississippi Basin; United States; Agriculture; Anoxic sediments; Catchments; Computer simulation; Erosion; Geologic models; Landforms; Particle size analysis; Position control; Rating; Rivers; Sedimentology; Water quality; Water resources; Watersheds; APEX; Mississippi River Basin; Sediment delivery ratio; SWAT; Water yield; agricultural land; agricultural policy; calibration; conservation planning; environmental impact assessment; estimation method; integrated approach; inventory; numerical model; particle size; river basin; sediment transport; size distribution; soil water; uncertainty analysis; water quality; water yield; watershed; RainArnold J.G., Allen P.M., Bernhardt G., A comprehensive surface-groundwater flow model, Journal of Hydrology, 142, 1-4, pp. 47-69, (1993); Arnold J.G., Williams J.R., Maidment D.R., Continuous-time water and sediment-routing model for large basins, Journal of Hydraulic Engineering - ASCE, 121, 2, pp. 171-183, (1995); Arnold J.G., Srinivasan R., Muttiah R.S., Williams J.R., Large area hydrologic modeling and assessment part I: Model development, Journal of the American Water Resources Association, 34, 1, pp. 73-89, (1998); Bishop P.L., Hively W.D., Stedinger J.R., Rafferty M.R., Lojpersberger J.L., Bloomfield J.A., Multivariate analysis of paired watershed data to evaluate agricultural best management practice effects on stream water phosphorus, Journal of Environmental Quality, 34, 3, pp. 1087-1101, (2005); Bottcher A.B., Tremwel T.K., Campbell K.L., Best management practices for water quality improvement in the Lake Okeechobee watershed, Ecological Engineering, 5, 2-3, pp. 341-356, (1995); Bracmort K.S., Arab
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Boufateh T.; Attiaoui I.; Kahia M.Does asymmetric birch effect phenomenon matter for environmental sustainability of agriculture in Tunisia?2023 This paper investigates the validity of the Environmental Kuznets Curve (EKC) hypotheses for agriculture. The impact of precipitations on soil CO2 emissions is incorporated in the EKC hypothesis to assess the so-called “Birch effect phenomenon.” Through an autoregressive distributed lag (ARDL) bound test modeling and using annual data from 1975 to 2014, we examine the short- and long-term relationships between net agricultural values added per rural capita, energy consumption, precipitation and agricultural CO2 emissions in Tunisian agriculture. We then used the nonlinear version of ARDL (NARDL) to examine the asymmetric effect of precipitations on CO2 emissions. The EKC assumption is validated in favor of the agricultural sector in both short and long-run associations, suggesting the adoption of cleaner production practices. The results also indicate that precipitation increases soil CO2 emissions in the short-term as well as in the long-term, confirming the Birch effect phenomenon and reflecting the specifiAgriculture; Birch effect; CO<sub>2</sub> emissions; NARDL; TunisiaTunisia; agricultural land; agricultural policy; alternative agriculture; carbon dioxide; carbon emission; cleaner production; economic growthAlamdarlo H.N., Water consumption, agriculture value added and carbon dioxide emission in Iran, environmental Kuznets curve hypothesis, International Journal of Environmental Science and Technology, 13, 8, pp. 2079-2090, (2016); Arouri M.E.H., Ben Youssef A., Mhenni H., Rault C., Energy consumption, economic growth and CO<sub>2</sub> emissions in Middle East and North African countries, Energy Policy, 45, pp. 342-349, (2012); Attiaoui I., Toumi H., Ammouri B., Gargouri I., Causality links among renewable energy consumption, CO<sub>2</sub> emissions, and economic growth in Africa: Evidence from a panel ARDL-PMG approach, Environmental Science and Pollution Research, 24, pp. 13036-13048, (2017); Aydin C., Esen O., Does the level of energy intensity matter in the effect of energy consumption on the growth of transition economies? Evidence from dynamic panel threshold analysis, Energy Economics, 69, pp. 185-195, (2018); Boufateh T., The environmental Kuznets curve by considering asymmetric oil price shocks: Evide
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De Roy S.; Saratchand C.On the political economy of corporate encroachment in agriculture: short term macroeconomic concerns2023 Macroeconomic interactions between agriculture and non-agricultural sectors of a developing economy are irreducibly linked to corporate encroachment in agriculture. In this paper we discuss some short run aspects of macroeconomic interaction between the agricultural and non-agricultural sectors of a developing economy like India with implicit and explicit policy support to the process of corporate encroachment in agriculture. We then set out a simple mathematical model to evaluate the macroeconomic consequences of policy support to the process of corporate encroachment in agriculture. An important component of inter-sectoral relationships in India has been the institution of a system of public procurement of agricultural commodities and its disbursal through a public distribution system. Policy support to corporate encroachment in agriculture has involved both these components for instance an attenuation of public procurement and a diminution of the public distribution system due to targeting. Though the ThreAgriculture; Corporate encroachment; Policy support; ProcurementBalakrishnan R., Corporate Entry into Agricultural Input and Output Markets and Its Impact on Small Producers and Consumers, Indian Journal of Agricultural Economics, 65, 1, pp. 40-48, (2010); Bhaduri A., Skarstein R., Effective demand and the terms of trade in a dual economy: A Kaldorian perspective, Cambridge Journal of Economics, 27, 4, pp. 583-595, (2003); Brionesroehlano M., Rakotoarisoamanitra A., Investigating the structures of agricultural trade industry in developing countries., (2013); Caceres D.M., Accumulation by Dispossession and Socio-Environmental Conflicts Caused by the Expansion of Agribusiness in Argentina, Journal of Agrarian Change, 15, 1, pp. 116-147, (2015); Chakrabarti S., The formal-informal dichotomy: Revisiting the debate on the agriculture-industry linkage, The Economic and Labour Relations Review, 25, 1, pp. 154-178, (2014); Neha C., Rethinking local institutional development in India: Theoretical perspectives and analysis of dairy cooperatives, Journal of Public Affairs., (2020); 
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Soregaroli C.; Sckokai P.; Moro D.Agricultural policy modelling under imperfect competition2011 This study evaluates the role of imperfect competition in determining the agri-food policies impact assessment outcomes. In most impact studies, the supply chain between agricultural production and final consumption is modelled in a perfectly competitive framework. However, there is a growing attention of stakeholders for the presence of imperfectly competitive markets, with the retail sector often being under investigation. This issue is empirically analysed with an application to the dairy industry. First, the degree of market power is estimated using a multi-output demand and price transmission equation system. Then, this model is used for policy simulation with the perfect competition outcome taken as a benchmark to evaluate the impact of imperfect competition. Results show a significant degree of market power in the dairy industry with implications on the projected policy scenarios. Moreover, the imperfect competition model alters the price transmission mechanisms, generating more flexible price trends. Common agricultural policy; D4; Dairy sector; Imperfect competition; L1; Policy evaluation; Q11; Q13; Q18Alvarez A.M., Fidalgo E.G., Sexton R.J., Zhang M., Oligopsony power with uniform spatial pricing: Theory and application to milk processing in Spain, European Review of Agricultural Economics, 27, 3, pp. 347-364, (2000); Anders S.M., Imperfect competition in German food retailing: Evidence from state level data, Atlantic Economic Journal, 36, pp. 441-454, (2008); Anderson R.W., Some theory of inverse demand for applied demand analysis, European Economic Review, 14, pp. 281-290, (1980); Appelbaum E., The estimation of the degree of oligopoly power, Journal of Econometrics, 19, pp. 287-299, (1982); Azzam A.M., Measuring market power and cost-efficiency effects of industrial concentration, The Journal of Industrial Economics, 45, 4, pp. 377-386, (1997); Azzam A.M., Pagoulatos E., Testing oligopolistic and oligopsonistic behaviour: An application to the U.S. meat-packing industry, Journal of Agricultural Economics, 41, pp. 362-370, (1990); Bhuyan S., Lopez R.A., Oligopoly power in the food and tobacco industries,
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Salhofer K.; Schmid E.Distributive leakages of agricultural support: Some empirical evidence2004 The paper evaluates the transfer efficiency of the Austrian bread grain policy taking into account distributive leakages, i.e. how much of the transfers officially intended to support farm income are finally realised in the upstream and downstream industries. Gardner's [Am. J. Agric. Econ. 65 (1983) 225] well-known measure of average transfer efficiency (ATE) is augmented for the case of more than two social groups and computer-intensive simulation procedures are utilised to deal with parameter uncertainty. © 2003 Elsevier B.V. All rights reserved.Agricultural policy analysis; Computer-intensive simulation techniques; Distributive leakages; Transfer efficiencyAustria; Central Europe; Eurasia; Europe; agricultural economics; agricultural policy; cereal; subsidy systemAiginger K., Wieser R., Wuger M., Marktmacht im Lebensmitteleinzelhandel, WIFO-Monatsberichte, 12, pp. 797-809, (1999); Alston J.M., Hurd B.H., Some neglected social costs of government spending in farm programs, Am. J. Agric. Econ., 72, pp. 149-156, (1990); Astl A., Markt für Getreide und Mahlprodukte., (1991); Babcock B.A., Carter C.A., Schmitz A., The political economy of U.S. wheat legislation, Econ. Inquiry, 28, pp. 335-353, (1990); Bhuyan S., Lopez R.A., Oligopoly power and allocative efficiency in US food and tobacco industries, J. Agric. Econ., 49, pp. 434-442, (1998); Blandford D., Dewbre J., Structural adjustment and learning to live without subsidies in OECD countries, Am. J. Agric. Econ., 76, pp. 1047-1052, (1994); Bullock D.S., Salhofer K., Judging agricultural policies: A survey, Agric. Econ., 28, pp. 225-243, (2003); Cramer G.L., Wailes E.J., Gardner B.L., Lin W., Regulation in the U.S. rice industry, 1956-1989, Am. J. Agric. Econ., 72, pp. 1056-1065, (1990); Davis G.C., Espinoza M.C., A unifie
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Bahta S.; Temoso O.; Ng'ombe J.N.; Rich K.M.; Baker D.; Kaitibie S.; Malope P.Productive efficiency of beef cattle production in Botswana: a latent class stochastic meta-frontier analysis2023 Introduction: Efficiency in food production is crucial for sustainable agriculture in developing countries. This paper contributes to the existing literature by presenting an innovative approach to modeling productive efficiency in beef cattle production. Treating farm performance across regions as unobserved heterogeneity, we determine technical efficiency of beef cattle production in Botswana. We aim to shed light on the factors influencing efficiency in this sector. Methods: The study utilized block-level data from various annual agricultural surveys (2006–2014) covering 26 agricultural districts and six agro-ecological regions in Botswana. We employed a latent class stochastic frontier model complemented with the stochastic meta-frontier analysis. Results: Results show that the best performing farming systems in terms of efficiency are districts with well-developed infrastructure and better access to output and input markets. In contrast, the farming systems that perform poorly consist of agricultural disbeef cattle production; Botswana; latent class stochastic frontiers; stochastic meta-frontier analysis; technical efficiencyAbel N., Mis-measurement of the productivity and sustainability of African communal rangelands: a case study and some principles from Botswana, Ecol. Econ, 23, pp. 113-133, (1997); Alem H., Lien G., Hardaker J.B., Guttormsen A., Regional differences in technical efficiency and technological gap of Norwegian dairy farms: a stochastic meta-frontier model, Appl. Econ, 51, pp. 409-421, (2019); Alvarez A., del Corral J., Identifying different technologies using a latent class model: extensive versus intensive dairy farms, Eur. Rev. Agric. Econ, 37, pp. 231-250, (2010); Alvarez A., Amsler C., Orea L., Schmidt P., Interpreting and testing the scaling property in models where inefficiency depends on firm characteristics, J. Product. Anal, 25, pp. 201-212, (2006); Alvarez A., del Corral J., Tauer L.W., Modeling unobserved heterogeneity in New York dairy farms: one-stage versus two-stage models, Agric. Resour. Econ. Rev, 41, pp. 275-285, (2012); Ankrah T.M., Jiang Y., The impact of climate change coping and adaptation 

Pavić L.; Turk J.; Grgić I.; Prišenk J.Impact analysis of the young farmers’ support program on Slovenian dairy sector development using econometric modeling approach2020 This study analyzes the effects that action 112 of the Rural Development Policy had on the socioeconomic status of Slovenian dairy farms. The data used in this paper were collected from Farm Accountancy Data Network (FADN), a database for applicants in action 112 (young farms transferees), from whose applications for participation in this action the data were obtained. Twenty-eight different econometric models were developed during the first stage of the research. The evaluation of the models was subsequently performed by applying valid statistical and econometric criteria. The results reveal the main positive effects that action 112 had on socioeconomic indicators of the dairy farms: number of full-time labor power, number of head of large livestock, total revenue (in euros) and net value added. Statistically significant differences in benefits from action 112 among dairy farms were determined by using two sets of dummy variables: region and level of education. The research in the field of the effect of the Dairy farms; Econometric models; Rural development; Socio-economic situationPrisenk J., Borec A., Janzekovic M., Grgic I., Pazek K., Rozman C., Turk J., The economic viability of value-based food chain for dairy farms in mountain regions: An econometric analysis approach, Mljekarstvo, 66, pp. 231-238, (2016); Raghav S., Sen C., Socio-economic status of farmers and their perception about technology adoption: A case study, Econ. Bus. Rew., 2, pp. 7-13, (2014); Beilin R., Lindborg R., Stenseke M., Pereira H., Liausas A., Slatmo E., Queiroz C., Analyzing how drivers of agricultural land abandonment affect biodiversity and cultural landscapes using case studies from Scandinavia, Iberia and Oceania, Land Use Policy, 36, pp. 60-72, (2014); Hou Y., Zhou S., Burkhard B., Muller F., Socioeconomic influences on biodiversity, ecosystem services and human well-being: A quantitative application of the DPSIR model in Jiangsau, China, Sci. Total Environ., 490, pp. 102-1028, (2014); Doobs C., Kendal D., Nitshke C., Multiple ecosystem services and disservices of the urban forest establishing their con
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Kremmydas D.; Tsiboukas K.Redistribution and the Abolishment of Historical Entitlements in the CAP Strategic Plans: The Case of Greece2022 A key issue in CAP strategic planning in Greece is the treatment of historical entitlements. An unequal level of payments per hectare is difficult to justify in terms of the CAP’s rationale, and so the abolishment of these entitlements seems to be the most reasonable option. However, for historical reasons, this abolishment may result in a transfer of payments from smaller to larger farms and between different agricultural sub-sectors which could in turn lead to negative effects on the incomes of small farms and lead to farmers leaving the sector. We simulate the change to a flat rate payment in order to quantify these effects, then explore the possibility of employing the new obligatory redistribution measure, termed complementary income support, to mitigate any negative effects. We conclude that redistribution is, indeed, a powerful tool for fine-tuning decoupled payments if historical entitlements are to be abolished. © 2022 by the authors. Licensee MDPI, Basel, Switzerland.Agricultural policy; Common agricultural policy; Convergence; Simulation; Small farmsGreece; agroindustry; spatiotemporal analysis; strategic approachRegulation (EU) 2021/2115 of the European Parliament and of the Council of 2 December 2021 Establishing Rules on Support for Strategic Plans to be Drawn Up by Member States under the Common Agricultural Policy (CAP Strategic Plans) and Financed by the European Agricultural Guarantee Fund (EAGF) and by the European Agricultural Fund for Rural Development (EAFRD), (2021); Matthews K.B., Buchan K., Miller D.G., Towers W., Land Use Policy Reforming the CAP—With area-based payments, who wins and who loses?, Land Use Policy, 31, pp. 209-222, (2013); Rocchi B., The CAP reform between targeting and equity: A structural policy analysis for Italy, Eur. Rev. Agric. Econ, 36, pp. 175-201, (2009); Ciaian P., Kancs D., Swinnen J.F.M., The impact of the 2013 reform of the common agricultural policy on land capitalization in the European Union. Applied Economic Perspectives and Policy, Appl. Econ. Perspect. Policy, 36, pp. 643-673, (2013); Marchand F.L., Buysse J., Campens V., Claeys D., Fernagut B., Straeten Vander B., Van 
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Vasyl’yeva O.; Kuzmenko M.; Skrynchenko K.; Zapototskyi S.; Maslova O.Econometric modelling of the agricultural sector sustainable development2022 Using the Cobb-Douglas production function, econometric analysis with eco-socio-economic factors has shown that economic growth in agriculture is associated with improved quantitative and qualitative characteristics of labour potential, growing capital investment and reducing pollutant emissions. Estimation of the elasticity coefficients of the constructed Cobb-Douglas function (the sum exceeds 1) justifies that the economic development of agriculture mainly contains the features of a large-scale economy: modern level of science and technology provides advantageous expanding production to increase output. The constructed models allow to forecast assessment of the development of the agricultural sector’s components and can be used to develop the basic directions of the state agricultural policy to manage the formation and use of resource potential. © 2022 EAGE. All Rights Reserved.Agricultural technology; Economic analysis; Economic and social effects; Agricultural sector; Capital investment; Cobb-Douglas production function; Econometric analysis; Econometric modelling; Economic growths; Pollutants emissions; Qualitative characteristics; Quantitative characteristics; Socio-economic factor; Investments

Abokyi E.; Asiedu K.F.Agricultural policy and commodity price stabilisation in Ghana: The role of buffer stockholding operations2021 This paper investigates the extent of price volatility of maize and rice in Ghana following the introduction of public buffer stockholding operations (PBSO) as a policy to stabilise farm output prices in the last decade. We analysed price volatility using the generalised autoregressive conditional heteroscedasticity (GARCH(1,1)) modelling technique. This econometric technique was applied to market-level time-series data from selected major markets in Ghana from 2006 to 2015. The results indicate that price volatility for maize and rice has declined in the long run and, in the short run, shows relatively slow volatility transmission. The findings show that the buffer stockholding operations policy in the selected markets has stabilised the prices of the two commodities, especially in the long run. The results suggest that buffer stockholding operation policy remains a viable alternative for curbing high price volatility if structured well to fit the country context. We also conclude that climate change resilieagricultural commodity market; buffer stockholding policy; GARCH; Ghana; price volatilityAbokyi E, Folmer H, Asiedu KF, Public buffer stocks as agricultural output price stabilization policy in Ghana, Agriculture & Food Security, 7, (2018); Abokyi E, Strijker D, Asiedu FK, Daams MN, The impact of output price support on smallholder farmers' income: Evidence from maize farmers in Ghana, Heliyon, 6, 9, (2020); Amado C, Terasvirta T, Modelling conditional and unconditional heteroskedasticity with smoothly time-varying structure, (2008); Arezki R, Bruckner M, Food prices and political instability, (2011); Atiah WA, Amekudzi LK, Akum RA, Quansah E, Antwi-Agyei P, Danuor SK, Climate variability and impacts on maize (Zea mays) yield in Ghana, West Africa, Quarterly Journal of the Royal Meteorological Society, 148, 742, pp. 185-198, (2021); Balie J, Demeke M, Assessment of national policies in developing countries to combat and mitigate the effects of agricultural markets' excessive price volatility, Agricultural markets instability: Revisiting the recent food crises, (2016); Beaujeu R, Alternative polic

Ivanov B.; Sokolova E.Modelling of cereal and oilseed crop production in bulgaria in the context of policy changes2014 The article presents the results from a modelling exercise on five crops: wheat, barley, maize, sunflower and rapeseed. These crops cover 55 per cent of the utilised agricultural land in Bulgaria and over 90 per cent of the arable land. The main goal of the research was to project the development of the production and trade of these crops in Bulgaria between 2013 and 2017, as well as to implement an analysis of certain scenarios related chiefly to upcoming changes in the Common Agricultural Policy (CAP). The model is linked with the global crop market through European Union prices, as the Bulgarian commodity market is considered to be a price taker, and it assumes the development of other agricultural sectors (livestock) and the macro-economic situation in Bulgaria as exogenous variables. The research is an attempt to incorporate into Bulgarian analytical practice modelling methods that can provide useful figures and projections about the impacts of different political measures for decision makers, and marketBaseline projection; Cereals; Model; Oilseeds; Policy; Prices; TradeChantreuil F., Le Barbenchon M.-D., AGMEMOD 2020 Project Final Reports: Final Activity Report Part 1, (2009); Binfield J., Meyers W., Westhoff P., Challenges of incorporation EU enlargement and CAP reform in the GOLD model framework, Modelling Agricultural Policies: state of the art and new challenges, pp. 291-306, (2005); Regulation (EU) no 1307/2013 of the European Par-liament and of the Council of 17 December 2013 establishing rules for direct payments to farmers under support schemes within the framework of the common agricultural policy and repealing Council Regulation (EC) No 637/2008 and Council Regulation (EC) No 73/2009, Official Journal of the European Union, L347, pp. 608-670, (2013); Gorton M., Davidova S., Farm productivity and efficiency in the CEE applicant countries: a synthesis of re-sults, Agricultural Economics, 30, 1, pp. 1-16, (2004); Hanrahan K.F., The EU GOLD MODEL 2.1: An introduc-tory manual, (2001); Ivanov B., Popov R., Jongeneel R., Sokolova Е., How to create a viable and competitiv

Igberi C.O.; Taylor T.K.; Omoke P.C.; Ahamba K.O.; Urom C.O.Do agricultural support policies work in nigeria? Evidence from an ardl model2020 This study analyzes agricultural output in Nigeria between 1987 and 2015 by modeling the existence of a long run relationship between agricultural output, bank credit allocation to the agricultural sector, government spending on agriculture, and interest rates. We employ an error correction model within an autoregressive distributed lag (ARDL) framework as suggested by Pesaran et al. (2001). Results from the bounds testing confirm the existence of a long run relationship among the variables. The short run parameters show that commercial bank loans, agricultural credit guarantee funds, and interest rates are all positively related with agricultural output. Interestingly, we find that government expenditure is negatively related to agricultural output, suggesting an important finding that in the short run farmers’ production responds more favorably through credit channels than conventional government spending. The long run results confirm that commercial bank loans, government expenditure, and the credit guaranAgricultural policy; ARDL Bounds Test; Bank credit; CointegrationAdetiloye K.A., Agricultural Financing in Nigeria: An Assessment of the Agricultural Credit Guarantee Scheme Fund (ACGSF) For Food Security in Nigeria, Journal of Economics, 3, 1, pp. 39-48, (2012); Adubi J., Agricultural Policy and Economic Growth in Nigeria, 1962-1968, (2000); Anthony O., Gabriel E.E., Arikpo O.F., The Contribution of Deposit Money Banks on the Growth of the Agricultural Sector in Nigeria, Archive Research Journal, 3, 2, pp. 33-42, (2015); Anyanwu A.C., Anyanwu B. O., Anyanwu V, Agriculture: Its Importance and Development, (1997); Artha D. R., Dartanto T., The Multidimensional Approach to Poverty Measurement in Indonesia: Measurements, Determinants, and its Policy Implications, Journal of Economic Cooperation and Development, 39, 3, pp. 1-38, (2018); Bashiru M., Dumayiri M., Sabutey G.T., Analysis of the Sources of Farm Investment Credit in the Upper West Region of Ghana, International Journal of Current Research and Academic Review, 2, 5, pp. 1-15, (2014); The Changing Structure of Nigeria

Neculita M.; Sarpe D.A.; Cristea V.; Xiaoshuan Z.; Moga L.M.Modeling the impact of Romania's accession to European union on trade of live animals2011 The aim of this paper was to present the main aspects related to the situation and prospects of Romanian commerce with live animals. The economic protection aims is to protect the national economy against the foreign competition. This aspect is accomplished by taking into account the tariff means, such as taxes and non-tariff means, like licensing, quota or voluntary export restrictions. The primary objective of any government, regardless of its doctrine aim, is to protect the national economy. The problem is the degree of protection, the protected economic sectors and the instruments employed in order to achieve this purpose. Becoming a member of the European Union, Romania had to adopt laws and regulations regarding European agricultural policy. Concurrently with its adhering to the European Union, Romania has considerably changed its views in commercial politics. Although the concept of free exchange was not completely new to Romania at the time of its adhesion as Romania had previously signed several regiAgriculture; Commercial politics; Customs fee; Economic growth; European integration; TradeAnimalia; agriculture; animal husbandry; article; commercial phenomena; economic aspect; European Union; law; nonhuman; Romania; tax; trade unionO.C.E.D. Work On Trade, (2008); Shafaeddin S.M., Trade Liberalization and Economic Reform In Developing Countries: Structural Change Or De-industrialization, (2005); Manoilescu M., National Productive Forces and Foreign Trade, (1986); Fischer S., Dornbusch R., Startz R., Macroeconomics, (2004); Samuel T., The Impact of Trade Liberalisation On Economic Structure and Performance, (2007); Stiglitz E.J., Charlton A., Fair Trade For All, (2005); Rodriguez F., Rodrik D., TradePolicy and Economic Growth: A Skeptics Guide to The Cross-national Evidence, (2000); Smith A., The Wealth of Nation, (1776); Ricardo D., On the Principles of Political Economy and Taxation, (1817); Measuring Services Trade Liberalization and Its Impact On Economic Growth, (2001); Regular Report On Romanias Progress Towards Accession, (2004); Viorel T., Foreign Trade Development Strategy of Romanian Economy, (2004)

Robert Taylor C. Deterministic versus stochastic evaluation of the aggregate economic effects of price support programs1994 Economic effects of agricultural policies estimated with deterministic models may be biased because certainty equivalent requirements are not satisfied in the agricultural sector. This article compares numerically estimated expected values of key aggregate economic variables for two levels of target prices (i.e. supported price level) from deterministic and stochastic formulations of AGSIM, which is a large-scale econometric simulation model of crop and livestock production in the United States. For nominal target prices set by the 1990 Food, Agriculture, Conservation and Trade Bill (FACT), the deterministic formulation underestimated the level of deficiency payments (the difference between target price and market price) by a cumulative total of $800 million (6·2%) over the 5 year life of the Bill compared to estimates from the stochastic model. For target prices 10% below the FACT levels, the deterministic model underestimated deficiency payments by $1220 million (36·8%). Much of the economic impact estimatiBigman, Food Policies and Policies Security under Instability: Modelling and Analysis, (1988); Buccola, Testing for nonnormality in farm net returns, American Journal of Agricultural Economics, 68, pp. 334-338, (1986); Chang, McCarl, Mjelde, Richardson, Sectoral implications of farm program modifications, American Journal of Agricultural Economics, 74, pp. 38-49, (1992); Chattin, McCarl, Baumes, User's Guide and Documentation for a Partial Equilibrium Sector Model of US Agriculture, Purdue University Agr. Exp. Sta. Bull. No. 313, (1983); Day, Probability distributions of field crop yields, Journal of Farm Economics, 47, pp. 713-741, (1965); Hertel, Tsigas, Tax policy and US agriculture A general equilibrium analysis, American Journal of Agricultural Economics, 70, pp. 289-302, (1988); Peel, An Econometric Model of the US Livestock Industry, Staff Paper ES89-4, (1989); Penson, Taylor, Modelling the interface between agriculture and the general economy, Agricultural Systems, 39, pp. 33-66, (1992); Salathe, Pric

Meyer F.; Strauss P.G.; Funke T.Modelling the impacts of macro-economic variables on the South African biofuels industry2008 The production of biofuels from agricultural commodities has received much attention in recent years. Apart from a few private initiatives, biofuels have not seen a large scale, commercial production in South Africa to date. This article sketches a basic picture of the economic feasibility of biofuel production in South Africa, without any form of government support, at 2006 prices. It then takes the analysis a step further and with the aid of a set of scenarios, different potential outcomes, due to a range of possible policy implementation measures, are discussed and the results documented. The Bureau for Food and Agricultural Policy's (BFAP) sector model is used to simulate the impact of various options on the potential biofuels industry and other related industries during the course of the 2007 to 2015 period. This study shows that a lack of government support for the local biofuels industry could seriously affect its economic viability, especially in the early stages of the industry's development. AdditioBiofuels draft strategy; Economic feasibility; Government supportSouth African Agricultural Baseline 2007, (2007); De Gorter H., Just D.R., The Economics of US Ethanol Import Tariffs with A Consumption Mandate and Tax Credit, (2007); (2006); Meyer F., Kirsten J., Modelling the wheat sector in South Africa, Agrekon, 44, 2, pp. 225-237, (2005); Tokgoz S., Elobeid O., Fabiosa J., Hayes D.J., Babcock B.A., Yu T.E., Dong F., Hart C.E., Beghin J.C., Emerging Biofuels: Outlook of Effects on US Grain, Oilseeds and Livestock Markets, (2007); Tyner W.E., Policy alternatives for the future biofuels industry, Journal of Agricultural and Food Industrial Organization, 5, (2007); Westcott P.C., Ethanol Expansion in the United States: How Will the Agricultural Sector Adjust?, (2007)

Gebrehiwet Y.; Meyer F.; Kirsten J.F.Integrating agricultural input expenditure into a partial equilibrium model of the South African agricultural sector2011 Most partial equilibrium models of the agricultural sector have not incorporated a dynamic and interlinked module for agricultural input expenditure. The South African Bureau for Food and Agricultural Policy (BFAP) model, which models a major share of agricultural output in South Africa, has also up to now not integrated input expenditure into the modelling framework. In most models, input costs are treated as exogenous and the recursive link between the input and output sides of the sector is overlooked in the models that attempt to incorporate input expenditures. This article addresses both issues by integrating agricultural input expenditures into the South African sectoral partial equilibrium model by endogenising input costs and recursively linking both the input and output sides of the agricultural sector. Thus, the impact of increasing the input cost may not only signal a fall in the gross value added and net farming income, but also a growth in subsequent years when the recursive effect of the impact input costs; partial equilibrium model; recursive linkFocus Area: Commodity Modelling, (2010); Chembezi D.M., Modelling acreage response with risk consideration: The case of state tobacco in Malawi, Agricultural Systems, 36, pp. 427-438, (1991); Conforti P., Common Agricultural Policy in Main Agricultural Partial Equilibrium Models, (2001); Gafar J., The supply response of aggregate agricultural output in Jamaica, Agricultural Economics, 16, 3, pp. 205-217, (1997); Ferris J.N., Agricultural Prices and Commodity Market Analysis, (1998); Hendry D.F., Dynamic Econometrics, (1995); McGath C., McElroy R., Strickland R., Traub L., Covey T., Short S.D., Johnson J., Green R., Ali M., Vogel S., Forecasting farm income: Documenting USDA' s forecast model, USDA, Economic Research Service, (2009); McQuinn K., Modelling Irish Inputs, (2000); Meyer F., Model Closure and Price Formation under Switching Grain Market Regimes in South Africa, (2006); Mushtaq K., Dawson P.J., Acreage response in Pakistan: A co-integration approach, Agricultural Economics, 27, 2, pp. 111-121, (2002

Yi F.; McCarl B. Increasing the effectiveness of the Chinese grain subsidy: a quantitative analysis2018 Purpose: The purpose of this paper is to examine the grain production implications of alternative designs for China’s grain subsidy policy. In particular, the authors examine three subsidy designs including area-based subsidy, quantity-based subsidy and production-cost-based subsidy. Design/methodology/approach: To carry out the analysis, the authors develop a Chinese agricultural sector model (CASM) and an econometric, policy action–farmer response summary model. The CASM is used under a wide variety of subsidy level and basis experiments to generate pseudo data on farmer reactions to subsidies. Then a summary function model was estimated over those pseudo data that quantitatively summarized modeled farmer responses to different grain subsidy schemes. In turn, the summary functions were used to optimize the subsidy level such that it maximized grain production both within and across the area-based, quantity-based and cost-based subsidies. Regional implications were also developed. Findings: The authors foundChinese agricultural sector model; Food security; Grain subsidy; Policy choice; Summary functionBeach R.H., McCarl B.A., US agricultural and forestry impacts of the energy independence and security act: FASOM results and model description, (2010); Brink L., Policy space in agriculture under the WTO rules on domestic support, (2015); Brink L., Orden D., Datz G., BRIC agricultural policies through a WTO lens, Journal of Agricultural Economics, 64, 1, pp. 197-216, (2013); Candler W., Fortuny-Amat J., McCarl B., The potential role of multilevel programming in agricultural economics, American Journal of Agricultural Economics, 63, 3, pp. 521-531, (1981); Chen B., Cost of food security and update of cropping mixes in China, (2007); Cheng F., China: Shadow WTO agricultural domestic support notifications, (2008); Colson B., Marcotte P., Savard G., An overview of bi-level optimization, Annals of Operations Research, 153, 1, pp. 235-256, (2007); Fajardo D., McCarl B.A., Thompson R.L., A multicommodity analysis of trade policy effects: the case of Nicaraguan agriculture, American Journal of Agricultural Economics,

Huffman E.C.; Yang J.Y.; Gameda S.; De Jong R.Using simulation and budget models to scale-up nitrogen leaching from field to region in Canada.2001 Efforts are underway at Agriculture and Agri-Food Canada (AAFC) to develop an integrated, nationally applicable, socioeconomic/biophysical modeling capability in order to predict the environmental impacts of policy and program scenarios. This paper outlines our Decision Support System (DSS), which integrates the IROWCN (Indicator of the Risk of Water Contamination by Nitrogen) index with the agricultural policy model CRAM (Canadian Regional Agricultural Model) and presents an outline of our methodology to provide independent assessments of the IROWCN results through the use of nitrogen (N) simulation models in select, data-rich areas. Three field-level models--DSSAT, N_ABLE, and EPIC--were evaluated using local measured data. The results show that all three dynamic models can be used to simulate biomass, grain yield, and soil N dynamics at the field level; but the accuracy of the models differ, suggesting that models need to be calibrated using local measured data before they are used in Canada. Further simulAgriculture; Biomass; Calibration; Canada; Computer Simulation; Crops, Agricultural; Fertilizers; Hydrogen-Ion Concentration; Manure; Models, Theoretical; Nitrogen; Rain; Sensitivity and Specificity; Soil; Soybeans; Water Pollutants; Water Supply; Weather; Zea mays; fertilizer; nitrogen; rain; MLCS; MLOWN; agriculture; article; biomass; calibration; Canada; computer simulation; crop; evaluation; maize; manure; metabolism; pH; physiology; sensitivity and specificity; soil; soybean; theoretical model; water pollutant; water supply; weather

Wier M.; Andersen J.M.; Jensen J.D.; Jensen T.C.The EU's Agenda 2000 reform for the agricultural sector: Environmental and economic effects in Denmark2002 The Agenda 2000 reform, agreed on by the EU government leaders in the spring of 1999, implies considerable changes in EU agricultural policy. The reform involves both reductions in price support and compensations in the form of hectare and animal support. The Agenda 2000 reform may have considerable environmental and economic effects, and in this article we assess these effects. Within an integrated model system, we calculate environmental effects (changes in nitrogen loading in the terrestrial environment and the Danish marine waters, changes in oxygen concentrations in the inner Danish marine waters, and changes in emissions of the greenhouse gases (methane and nitrous oxide), as well as economic effects (effects on private consumption, GDP, the balance of payments, and employment). The results indicate that the Agenda 2000 reform has significant economic costs but almost no effects on the environment-either positive or negative. © 2002 Elsevier Science B.V. All rights reserved.Agricultural policy; Environmental effects; Greenhouse gases; Integrated Modelling; Nitrogen loadingDenmark; Animalia; agricultural policy; economic impact; environmental impact; European Union; reform processAndersen J.M., Estimering af emissionen af methan og lattergas fra landbruget-baseret på IPCC's estimationsmetode. Samfund og Miljø. Integrerede miljøinformations-systemer-IMIS, (1999); Andersen J.M., Wier M., Hasler B., Bruun H.C., Landbrugsscenarier, (1998); Andersen J.H., Christensen N., Kristiansen L.W., Emborg L., The State of the Environment in Denmark, 1997, (1998); Andersen J.M., Bruun H.C., Jensen J.D., Wier M., Sorensen P.B., Rolev A.-M., Hertel O., Frohn L.M., Conley D., Asman W.A.H., Økonomiske og miljømæssige konsekvenser af markedsordningerne i EU's landbrugsreform (Economic and Environmental Consequences of EU's Agenda 2000), (2000); Asman W.A.H., Atmosfærisk ammoniak og ammonium i Danmark, (1990); Asman W.A.H., Modelling the atmospheric transport and deposition of ammonia and ammonium: An overview with special reference to Denmark, Atmospheric Environment, 35, pp. 1969-1983, (2001); Asman W.A.H., Van Jaarsveld J.A., A variable-resolution transport model applied for NH<sub>x</sub> in Europe, At
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Kumar A.; Kumar P.; Singh S.S.; Trisasongko B.H.; Rani M.Agriculture, Livestock Production and Aquaculture: Advances for Smallholder Farming Systems: Volume 22022 This two-volume set discusses recent approaches and technological innovations for sustainable agriculture in smallholder farming systems impacted by climate change. The systems covered include crop-based agricultural production, as well as aquaculture and livestock production as related systems using similar techniques to combat food security issues brought about by climate change and resource overuse. The chapters detail innovations involving crop diversification, soil resilience management, geoinformatics and land suitability monitoring for smart farming, information technology in livestock production, and nutrient resource management in fishery aquaculture. Researchers, practitioners and industries will be able to use this information to implement socially and economically sustainable practices to achieve food security in impoverished areas vulnerable to climate change, while also learning about the rapid evolution in information technology that is applicable for and available to small holder farmers. VoluAgricultural production; Food security; Geoinformatics; Livestock production; Smallholder farming; Smart farming; Sustainable agriculture
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Offermann F.; Banse M.; Dedlit C.; Gocht A.; González-Mellado A.; Kreins P.; Marquardt S.; Osterburg B.; Pelikan J.; Rösemann C.; Salamon P.; Sanders J.Thünen Baseline 2015-2025: Agri-economic projections for Germany2016 This article presents the Thünen Baseline 2015-2025, a projection of medium-term developments of the agricultural sector in Germany, addressing agricultural trade, prices, production, land use, income and environmental aspects. The Baseline was established using and combining several models of the Thünen Modelling Network. In the Thünen Baseline 2015-2025, a favourable outlook for world agricultural markets, in combination with a weak Euro, contribute to the positive development of many agricultural product prices and farm incomes in Germany. The abolishment of the milk quota and rising milk prices are key factors in the projected increase of milk production to 37 million tons by 2025. However, a sensitivity analysis, based on a scenario which assumes an appreciation of the Euro, highlights the extent to which export-oriented sectors (e.g., the milk sector) depend on macro-economic developments. Germany is the only member state without voluntary coupled support payments in the Baseline. The use of coupled payAgricultural policy; Germany; Impact assessment; Modelling; Modelling NetworkArmington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeier M., Analyse der Wirkungen Unterschiedlicher Systeme von Direkten Transferzahlungen Unter Besonderer Berücksichtigung von Bodenpacht- und Quotenmärkten, (2005); Umsetzung der EU-Agrarreform in Deutschland, (2015); Britz W., Automated model linkages: The example of CAPRI, Agrarwirtschaft, 57, 8, pp. 363-367, (2008); Britz W., Witzke P., CAPRI Model Documentation 2012, (2014); Cypris Ch., Positive Mathematische Programmierung (PMP) im Agrarsektormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM: Ein Kalkulationsprogramm für Emissionen aus der Landwirtschaft, Landbauforsch Völkenrode, 52, 1, pp. 19-42, (2002); Deppermann A., Grethe H., Offermann F., Distributional effects of CAP liberalisation on western German farm incomes: An ex-ante analysis, Eur Rev Agrie Econ, 41, 4, pp. 605-626, (2014); Prospects for EU Agricultural Mar

Offermann F.; Deblitz C.; Golla B.; Gomann H.; Haenel H.-D.; Kleinhan W.; Kreins P.; Von Ledebur O.; Osterburg B.; Pelikan J.; Röder N.; Rösemann C.; Salamon P.; Sanders J.; De Witte T.Thünen-Baseline 2013-2023: Agri-economic projections for Germany2014 This article presents selected results of the Thünen-Baseline as well as the assumptions upon which these results are based. The Thünen-Baseline is established using and combining several models of theThünen model network. It provides a reference scenario for the analysis of the impacts of alternative policies and developments. The projections are based on data and information available as of winter 2013/14. The baseline assumes a continuation of the current policy framework and the implementation of already decided policy changes. For the Thünen-Baseline 2013 to 2023, this implies the implementation of the EU-CAP reform decided in 2013 and its national implementation according to the decisions made at the German Ministers of Agriculture conference. Overall, the Thünen-Baseline 2013 to 2023 draws a picture of a competitive agricultural sector in Germany, which adapts well to the changes of the latest policy reform and seizes the opportunities for expanding production, especially in the dairy sector. On the otAgricultural policy; Germany; Impact assessment; ModellingSuidae ATKIS-Objektartenkatalog Für Das Digitate Basis-Landschaftsmodell (ATKIS - OK Basis DLM) GeolnfoDok, (2008); Armington P., A theory of demand for products distinguished by place of origin, Int Monet Fund Staff Pap, 16, pp. 159-178, (1969); Bertelsmeler M., Analyse Der Wirkungen Unterschiedlicher Systeme Von Direkten Transferzahlungen Unter Besonderer Berücksichtigung Von Bodenpacht- Und Quotenmarkten, (2005); Cypris C., Positive Mathematische Programmierung (PMP) Im Agrarsek- Tormodell RAUMIS, (2000); Dammgen U., Luttich M., Dohler H., Eurich-Menden B., Osterburg B., GAS-EM - ein Kalkulationsprogramm für Emissionen aus der Landwirt- schaft, Landbauforsch Volkenrode, 52, 1, (2002); Deppermann A., Grethe H., Offermann F., Distributional Effects of CAP Liberalisation on Western German Farm Incomes: An Ex-ante Analysis [Online]., (2013); EMEP/EEA Air Pollutant Emission Inventory Guidebook 2013: Technical Guidance to Prepare National Emission Inventories, (2013); Enzian S., Gutsche V., GIS-gestützte Berechnung der
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Van Beek E. Approach of various competitive water users and impact categories in PAWN ( Policy Analysis of Water Management for the Netherlands).1982 Describes the modelling approach which has been followed in PAWN for the water user groups agriculture, shipping, power production and drinking- and industrial-water supply. Attention is given to the integration of these sectoral aspects. This has been realized in PAWN by linking the sectoral models to the Water Distribution Model which simulates the movement of water and a number of pollutants in the national water management system. Some examples are presented. -Author
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Ryschawy J.; Grillot M.; Charmeau A.; Pelletier A.; Moraine M.; Martin G.A participatory approach based on the serious game Dynamix to co-design scenarios of crop-livestock integration among farms2022 Context: Crop-livestock integration is a theoretical ideal for sustainable agriculture. However, the number of European crop-livestock farms has decreased due to multiple factors (e.g. agricultural policies and work constraints). Crop-livestock integration beyond the farm level (e.g. through grain-manure exchanges) is a relevant option to address these limiting factors. However, this integration within farmer groups is challenging because it requires collective redesign to address organizational issues. Objective: We developed a participatory approach that includes the serious game Dynamix to support the co-design of scenarios of crop-livestock integration among farms. Methods: The approach consists of six steps: (1) initial group meeting to define the problem; (2) farmer interviews to identify motivations and collect technical and economic farm data; (3) scenario co-design meeting using the serious game Dynamix, including a spatially explicit board game and a simulation model; (4) multicriteria evaluation ofAction research; Agroecological transition; Co-design; Future scenarios; Integrated crop-livestock systems; Serious gameFrance; agricultural management; agroecology; autonomy; cropping practice; fertilizer application; mixed farming; participatory approachArgyris C., Schon D., Organizational Learning: A Theory of Action Perspective, (1978); Asai M., Langer V., Frederiksen P., Jacobsen B.H., Livestock farmer perceptions of successful collaborative arrangements for manure exchange: a study in Denmark, Agric. Syst., 128, pp. 55-65, (2014); Asai M., Moraine M., Ryschawy J., de Wit J., Hoshide A.K., Martin G., Critical factors for crop-livestock integration beyond the farm level: a cross-analysis of worldwide case studies, Land Use Policy, 73, pp. 184-194, (2018); Barreteau O., Bots P.W.G., Daniell K.A., A framework for clarifying “participation” in participatory research to prevent its rejection for the wrong reasons, Ecol. Soc., (2010); Basco-Carrera L., Warren A., van Beek E., Jonoski A., Giardino A., Collaborative modelling or participatory modelling? A framework for water resources management, Environ. Model. Softw., 91, pp. 95-110, (2017); Biggs R., Schluter M., Biggs D., Bohensky E.L., BurnSilver S., Cundill G., Dakos V., Daw T.M., Evans L.S., Kotschy K., Le
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Hennessy T.; Shrestha S.; Farrell M.Quantifying the viability of farming in Ireland: Can decoupling address the regional imbalances?2008 Irish agriculture has undergone fundamental transformations in the last two decades. A growing divergence between farming and non-farming incomes and a significant increase in part-time farming have led to intense debates surrounding the future viability of the Irish farmer. Irrespective of such deliberations, agriculture still remains an important employer and contributor to the regional economies of Ireland, a factor that is discussed in this paper. An analysis of the financial performance of farms shows that the regions that rely most on agriculture as an employer have the most economically and physically disadvantaged farms. The paper examines the role of agricultural policy in addressing this regional imbalance. In particular, the recent decoupling policy is examined. The results of economic models suggest that the decoupling reform increases the viability of farming in Ireland across all regions. However, the decision to implement the historical decoupled payment scheme has served to perpetuate the econAgricultural policy; Decoupling; Economic modelling; Farming; ViabilityEurasia; Europe; Ireland; Western Europe; agrarian reform; agricultural economics; agricultural policy; farming system; quantitative analysisBinfield J., Et al., The Luxembourg CAP reform agreement: Implications for EU and Irish agriculture, The Luxembourg CAP reform agreement: Analysis of the impact on EU and Irish agriculture, pp. 1-29, (2003); Breen J., Hennessy T., Thorne F., The impact of decoupling on the decision to produce: An Irish case study, Food Policy, 30, 2, pp. 129-144, (2005); Burton R., Wilson G.A., Injecting social psychology theory into conceptualisation of agricultural agency: Towards a post-productivist farmer self identity?, Journal of Rural Studies, 22, pp. 95-115, (2006); Principal statistics relating to labour force; Cloke P.J., Goodwin M., Conceptualising countryside change: From post-Fordism to rural structured coherence, Transactions of the Institute of British Geographers, 17, pp. 321-336, (1992); Colman D., Harvey D.R., The future of UK dairy farming, commissioned jointly by the MDC, DIAL, and DEFRA, with project advice from the NFU, on behalf of the Dairy Supply Chain Forum. Available from, (2003); Connolly L., Et al
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Varadan R.J.; Mamidanna S.; Kumar S.; Ahmed S.K.Z.; Jaisankar I.Technology, infrastructure and enterprise trade-off: Strengthening smallholder farming systems in Tamil Nadu State of India for sustainable income and food security2022 The complexities of smallholder farming systems pose a challenge in demonstrating the potential benefits or risks of new technologies and policies. Using Integrated Analysis Tool, a rule-based dynamic simulation model, this study tried to improve the performance of major farming systems in the Tamil Nadu State of India. Amongst the four major farming systems viz. Black gram-based (BFS), Paddy-based (PFS), and Integrated Farming Systems (IFS) in Villupuram district and Dryland Farming System (DFS) in Virudhunagar district, IFS was found to be the most profitable and resilient based on their performance simulated for a 3-year rotation. Setting IFS as a benchmark, potential interventions were evaluated under other farming systems to improve their relative performance. The analysis allowed understanding the interactions in smallholder farming systems and the potential impact of interventions in a whole farm way considering the cash flows, cost intensity, and input-output trade-offs. While multi-bloom technology irelative performance; simulation; Smallholder farming system; sustainability; whole-farm modelAndrieu N., Descheemaeker K., Sanou T., Et al., Effects of technical interventions on flexibility of farming systems in Burkina Faso: Lessons for the design of innovations in West Africa, Agricultural Systems, 136, pp. 125-137, (2015); Andrieu N., Dugue P., Le Gal P., Et al., Validating a whole farm modelling with stakeholders: Evidence from a West African case, Journal of Agricultural Science, 4, 9, pp. 159-173, (2012); Bathgate A., Revell C., Kingwell R., Identifying the value of pasture improvement using wholefarm modelling, Agricultural Systems, 102, pp. 48-57, (2009); Bhattacharyya R., Ghosh B.N., Mishra P.K., Et al., Soil degradation in India: Challenges and potential solutions, Sustainability, 7, pp. 3528-3570, (2015); Chakrabarty M., Climate change and food security in India, (2016); Chand R., Doubling farmers’ income:Rationale, strategy, prospects and action plan, (2017); Dev S.M., Small farmers in India: challenges and opportunities, (2012); Agriculture census 2015–16, (2016); Accidental deaths & su
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Pokrivčák J.; Tóth M.; Ciaian P.; Bušík M.; Svorenčík A.Why cannot direct payments be capped in slovakia? A political economy perspective*2020 Annually the Common Agricultural Policy (CAP) provides support to the farming sector amounting to more than EUR 50 billion in the EU, of which direct payments (DPs) take around 70%. DPs are often argued to be granted unfairly to large farms. In this paper we analyse implications and the political economy of DP capping in Slovakia in the context of the ongoing negations about the future CAP reform. The simulation results for Slovakia show that if the 2018 Commission proposal was approved it would lead to losses of EUR 190.1 million (68% of total DPs) to large farms when labour costs are not subtracted. These losses would decrease to only EUR 12.2 million (4.4% of total DPs) when the labour costs are subtracted. Further, the results show that potentially affected large farms in Slovakia show lower performance and lower compliance with the agricultural policy objectives than farms unaffected by the DP capping. Similar to the past CAP reforms, the position of Slovakia against DP capping is expected to be maintainCAP; Capping; Direct payments; Large farms; Political economy; SlovakiaBecker G., A Theory of Competition Among Pressure Groups for Political Influence, Quarterly Journal of Economics, 8, 3, pp. 371-400, (1983); Blancard S., Boussemart J. P., Briec W., Et al., Short-and Long-run Credit Constraints in French Agriculture: A Directional Distance Function Framework Using Expenditure Constrained Profit Functions, American Journal of Agricultural Economics, 88, 2, pp. 351-364, (2006); Buysse J., Van Huylenbroeck G., Lauwers L., Normative, Positive and Econometric Mathematical Programming as Tools for Incorporation of Multifunctionality in Agricultural Policy Modelling, Agriculture, Ecosystems and Environment, 120, 1, pp. 70-81, (2007); Ciaian P., Kancs D., Swinnen J. F. M., The Impact of the 2013 Reform of the Common Agricultural Policy on Land Capitalisation in the European Union, Applied Economic Perspectives and Policy, 36, 4, pp. 643-673, (2014); Ciaian P., Kancs D., Espinosa M., The Impact of the 2013 CAP Reform on the Decoupled Payments Capitalisation into Land Values, Journal o
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Faeth P. Evaluating agricultural policy and the sustainability of production systems: an economic framework1993 This paper considers the topic of the sustainability of agricultural systems, addressing it in the context of economic analysis. Included in this analysis are economic valuations of natural resource depreciation, and with this inclusion the gross agricultural margins are reduced. The economic and resource accounting models used in the study integrate information at four levels; field, farm, region and nation. The aim is to represent in a consistent framework the farmers' financial perspectives together with wider environmental and economic perspectives. At the field level, the USDA Erosion-Productivity Impact Calculator (EPIC) model is used to simulate the physical changes in the soil that would result from different agronomic practices. Epic is linked to a simple farm-level programming model to assess the impact of commodity programs. These models are used to quantify a soil depreciation allowance which is presented for a range of crops and crop rotations. Off-site costs of soil erosion are incorporated in tagricultural policy; economic analysis; financial perspective; modelling approach; sustainable agriculture
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Paloma S.G.Y.; Ciaian P.; Cristoiu A.; Sammeth F.The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a surv
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Asensio L.J.; Gómez de Barreda R.A.; Ruiz M.A.I.; de Diego J.-L.M.; Miqueleiz E.U.An application of a positive mathematical programming model to analyse the impact of agricultural policy measures in the spanish agricultural sector2010 In agricultural economics, one of the greatest weaknesses in mathematical programming models for the evaluation of agricultural processes is the calibration of the model in a base year. The reason for this is that it is extremely difficult, if not impossible, to introduce all the variables affecting farmers' decisions in the models and thus obtain reliable results. This chapter presents a method for calibrating mathematical programming models using limited information. From the mathematical programming properties, by using the dual form of the original model, this methodology allows the model results to reproduce the situation existing in a baseline situation of the unit (farm, region) modelled. This method, called Positive Mathematical Programming, is currently being used in a great number of analyses of new agricultural policies. In this chapter it is applied to analyse the impact of recent measures of the European Common Agricultural Policy in Spain. © 2011, IGI Global.Adenauer M., Britz W., Gocht A., Gomann H., Cristoiu A., Ratinger T., Modelling Impacts of Decoupled Premiums: Building-up a Farm Type Layer Within the EU-wide Regionalised CAPRI Model, (2006); Arfini F., Paris Q., A positive mathematical programming model for regional analysis of agricultural policies,  Seminar, 26-28 June 1995, Ancona, pp. 17-35, (1995); Arriaza M., Gomez-Limon J.A., Comparative performance of selected mathematical programming models, Agricultural Systems, 77, pp. 155-171, (2003); Barkaoui A., Butault J.P., Positive Mathematical Programming and Cereals and Oilseeds Supply Within EU Under Agenda 2000, (1999); Barkaoui A., Butault J.P., Révision À Mi-parcours De La PAC: Simulations De L'effect Du Découplage Sur L'offre Dans Les Régions Françaises. Document De Travail, (2003); Blanco A., Iglesias E., Modelling New EU Agricultural Policies: Global Guidelines, Local Strategies, (2005); Buysse J., Fernagut B., Harmignie O., Henry De Frahan B., Lauwers L., Polome P., Et al., Modelling the Impact o
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Kruseman G.; Bade J.Agrarian policies for sustainable land use: Bio-economic modelling to assess the effectiveness of policy instruments1998 This article presents a bio-economic modelling approach for the assessment of the effectiveness of different agrarian policies to improve farm household income and soil fertility. Farm household decisions on allocation of land, labour and capital resources for crop and production technique choice are simulated, taking into account resource availability, household objectives and prevailing market conditions. The modelling framework relies on a combination of three procedures: (1) farm household modelling, (2) linear programming, and (3) partial equilibrium analysis. These procedures are applied to evaluate the impact at farm household and regional level of technology improvement and a variety of policy instruments: improvement of infrastructure, price support, land policy and credit schemes. Regional aggregation allows prices to be determined endogenously on regional markets. The approach is applied to the Cercle de Koutiala in Mall, for which selected results are given as an example. Results indicate that tecMali; agricultural policy; land use; policy analysis; sustainable agricultureAnderson J.R., Dillon J.L., Risk Analysis in Dryland Farming Systems, (1992); Anderson J.R., Dillon J.L., Hardaker J.B., Agricultural Decision Analysis, (1977); Bade J., Kruseman G., Ruben R., Roebeling P., Hengsdijk H., Farm Household Modelling in a Regional Setting: The Case of Koutiala Cercle in Mali, (1997); Barnum H.N., Squire L., Technology and relative economic efficiency, Oxford Economic Papers, 30, pp. 181-198, (1978); Barnum H.N., Squire L., A Model of An Agricultural Household: Theory and Evidence, (1979); Benjamin D., Household composition, labour markets and labour demand: Testing for separation in agricultural household models, Econometrica, 60, pp. 287-322, (1992); Berckmoes W.M.L., Jager E.J., Kone Y., l'Intensification Agricole Au Mali-Sud: Souhait Ou Réalité?, (1990); Bosma R., Bengaly M.P., Defoer T., Pour Un Système Durable de Production: Plus de Bétail: Rôle des Ruminants Au Mali-Sud, Dans Le Maintien du Taux de Matière Organique des Sols, (1993); De Janvry A., Fafchamps M., Sadoulet E., 

Nidumolu U.B.; Lubbers M.; Alary V.; Lecomte P.; Van Keulen H.A discussion support model for a regional dairy-pasture system with an example from Réunion island2011 Réunion Island, situated in the Indian Ocean, presents a unique case study for modelling regional bio-economic parameters of the dairy industry. It is a good example of a closed system for several parameters of the model such as movement of animals, labour, consumption and available land. The existence of several agro-ecological zones from tropical to temperate, and various different types of terrain and vegetation presents another unique opportunity to study the impact of these features on the dairy industry. The present study models the dairy sector at a regional (island) level to study the impact of new or adapted agricultural policies in relation to changes in subsidy levels, price fluctuations and environmental policies (mainly nitrogen management). The model can be used to generate a number of scenarios to explore the effects of various policy measures, such as fixing the stocking rate according to EU norms, increasing or decreasing the milk subsidy, intensification (such as an increase in milk productiAlary V., Modélisation des Systèmes D'Exploitation Laitière A la Réunion, (2004); Alary V., Messad S., Tillard E., Approche fonctionnelle de la diversité des systèmes d'élevage laitiers à l'Ile de La Réunion. Utilisation de l'AFM (Analyse Factorielle Multiple) comme aide à l'interprétation de la variabilité inter et intra groupe, Rencontres Autour des Recherches sur les Ruminants, 8, pp. 251-255, (2001); Barriere Y., Dias Gonalves G., Emile J.C., Lefevre B., Higher intake of dk265 corn silage by dairy cattle, Journal of Dairy Science, 87, pp. 1439-1445, (2004); Berentsen P.B.M., Giessen G.W.J., An environmental-economic model at farm-level to analyse institutional and technical change in dairy farming, Agricultural Systems, 49, pp. 153-175, (1995); D'haese M., Speelman S., Alary V., Tillard E., D'haese L., Efficiency in milk production on Réunion Island: Dealing with land scarcity, Journal of Dairy Science, 92, pp. 3676-3683, (2009); D'haese M.F.C., Lecomte P.H., Alary V., D'haese L., Schipper R., Going Micro
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Moxey A.P.; White B.; Sanderson R.A.; Rushton S.P.AN APPROACH TO LINKING AN ECOLOGICAL VEGETATION MODEL TO AN AGRICULTURAL ECONOMIC MODEL1995 Agricultural policy measures are directed increasingly towards encouraging production systems that are deemed to be favourable for ecologically valued plant communities and species. This paper presents an approach to linking an ecological model of vegetation with a regional economic model of agricultural production to provide a means of estimating the costs of achieving a given area of a desired vegetation type. This is demonstrated by an empirical study of heather and hay meadow conservation in the River Tyne catchment in northern England. The results show that policy measures need to take account both of spatial linkages within agriculture and temporal links between ecological processes and agricultural productivity. Copyright © 1995, Wiley Blackwell. All rights reservedUK, England, Tyne River; agricultural model; cost evaluation; meadow conservation; modelling approach; modular integration; vegetation modelBall D.F., Dale J., Sheail J., Heal O.W., Vegetation Change in Upland Landscapes, (1982); Bibby J.S., Douglas H.A., Thomasson A.J., Robertson J.S., Land Capability Classification for Agriculture, (1991); Chambers R.G., Applied Production Analysis, (1989); Chuvieco E., Integration of Linear Programming and GIS for Land-use Modelling, International Journal of Geographical Information Systems, 7, pp. 71-83, (1993); Colman D., Crabtree B., Froud J., O'Caroll L., (1991); Cook H.F., Moorby H., English Marshlands Reclaimed for Grazing: A Review of the Physical Environment, Journal of Environmental Management, 38, pp. 55-72, (1993); Day R.H., Recursive Programming and Production Response, (1963); Dykstra D.P., Mathematical Programming for Natural Resource Management, (1983); Engelke R., Fabrewitz S., (1991); Favis-Mortlock D.T., Evans R., Boardman J., Harris T.M., Climate Change, Winter Wheat and Soil Erosion on the English South Downs, Agricultural Systems, 37, pp. 415-434, (1991); Geweke J., Exact Inference in the 

Luisa Feijoo M.; Calvo E.; Albiac J.Economic and environmental policy analysis of the Flumen-Monegros irrigation system in Huesca, Spain2000 This article describes a behavioral model of the Flumen-Monegros irrigation area (Spain) and presents the results from the model simulation under various policy scenarios. The model combines agronomic, economic and policy information in a framework built using linear programming and crop growth simulation techniques. An important feature of the model is the classification of crop acreage in various types of soils which have different productive potential. The objective function maximizes net margins of crops and includes direct payments of the Common Agricultural Policy (CAP). The crop activities covered in the model are the main crops cultivated in the area (fallow, wheat, barley, corn, sunflower, alfalfa, rice, other crops, and CAP set-aside). To validate the model, the results on cropland utilization obtained from the model have been compared with actual cropland utilization, concluding that the model closely approximates the actual data. The model is used to characterize the behavior of the irrigation areAragon; Huesca; Spain; agriculture; economic policy; environmental policy; irrigation system; modeling; policy analysisAlaejos A., Canas J., Seleccion de planes de cultivo en contexto de riesgo mediante el modelo MEDIA-DAP, Investigacion Agraria: Economia, 8, pp. 165-181, (1993); Alarcon S., Las tecnicas multicriterio y su aplicacion a la evaluacion de planes de desarrollo: El plan Tierra de Campos, Economia Agraria, 4, pp. 175-217, (1994); Arias P., Planificacion agraria en contexto de riesgo, mediante los modelos Motad y de Markowitz. Una aplicacion a la comarca de la Campina (Guadalajara), Investigacion Agraria: Economia, 9, pp. 393-409, (1994); Berbel J., Salas A., Rodriguez A., Repercusiones economicas y sociales de la tarificacion del agua de riego. Aplicacion a tres zonas regables, (1998); Berbel J., Jimenez J., Salas A., Gomez-Limon J., Rodriguez A., Impacto de la Politica de Precios del Agua en las Zonas Regables y su Influencia en la Renta y el Empleo Agrario, (1999); Casterad M., Herrero J., Irrivol: A method to estimate yearly and monthly water applied in an irrigation district, Water Resources Research, 34, 11, p

Lakshminarayan P.G.; Gassman P.W.; Bouzaher A.; Izaurralde R.C.A metamodeling approach to evaluate agricultural policy impact on soil degradation in western Canada1996 A novel approachfor integrating economic and environmental models is described in the context of evaluating soil degradation impacts of agricultural policy in western Canada. The key element of this approach is the development of metamodels, which are statistical summary functions of simulation data obtained from carefully designed experiments with physical process models. The metamodels are in turn used to predict the soil degradation impacts of farmers' land management responses to policy options. The metamodels provide flexibility to perform repeated policy scenarios without having to rerun the time-and resource-consuming physical process simulation models. The estimated wind and water erosion metamodels are very robust, with the majority possessing R-square values in the range of 0.80 to 0.97. The efficiency of the metamodels in facilitating the integration of a policy modeling system is described and applied to a scenario of increased crop residue management. Using regional aggregates of net farm income,Agricultural policies and soil degradation in western Canada: An agro-ecological economic assessment (Report 1: Conceptual Framework), Technical Report 2/93, (1993); Agricultural policies and soil degradation in western Canada: An agroecological economic assessment (Report 2: The Environmental Modeling System), Technical Report 5/93, (1993); Agricultural policies and soil degradation in western Canada: An agroecological economic assessment (Report 3: The Integration of the Environmental and Economic Components), Technical Report 1/94, (1994); Agricultural policies and soil degradation in western Canada: An agroecological economic assessment (Report 4: Modifications to CRAM and Economic Policy Evaluations), Technical Report 1/95, (1995); Bouzaher A., Lakshminarayan P.G., Cabe R., Carriquiry A., Gassman P.W., Shogren J.F., Metamodels and nonpoint pollution policy in agriculture, Water Resources Research, 29, pp. 1579-1587, (1993); Bouzaher A., Shogren J., Gassman P.W., Holtkamp D., Manale A., Use of a linked bi
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Piorr A.; Ungaro F.; Ciancaglini A.; Happe K.; Sahrbacher A.; Sattler C.; Uthes S.; Zander P.Integrated assessment of future CAP policies: land use changes, spatial patterns and targeting2009 The recent and upcoming reforms of the Common Agricultural Policies (CAPs) aim at strengthening the multifunctional role of agriculture, acknowledging the differences in economic, environmental and social potentials within European regions. This paper presents results from an integrated assessment of existing and future policies within the framework set up in the FP6 EU project MEA-Scope. Spatial explicit procedures allow for the MEA-Scope modelling tools to provide information related to regional, environmental and socio-economics settings. The impact of different policy scenarios on structural change, land abandonment and cropping pattern of typical farms has been assessed based on linked agent-based (ABM) and Linear Programming (LP) models at regional and farm scale for two study areas. For the German case study area Ostprignitz-Ruppin (OPR), the issue of policy targeting has been addressed by relating non-commodity outputs (NCOs) to soil quality and protection status. For the Italian case study area (MugeAgriPoliS; MEA-Scope; MODAM; Natura 2000; Semivariance analysis; Structural changeagricultural management; analysis of variance; article; case study; cropping system; environmental planning; environmental protection; forest fragmentation; land use; landscaping; priority journal; socioeconomics; soil quality; statistical modelCorine Land Cover 2000 Toscana, (2004); Damgaard M., Multifunctional agriculture in a regional, spatial and dynamic context: An agent-based representation of policy response, (2008); Dendoncker N., Rounsevell M., Bogaert P., Spatial analysis and modelling of land use distributions in Belgium, Computers, Environment and Urban Systems, 31, pp. 188-205, (2007); Ernoult A., Bureau F., Poudevigne I., Patterns of organisation in changing landscapes: implications for the management of biodiversity, Landscape Ecology, 18, pp. 239-251, (2003); Goovaerts P., Geostatistics for Natural Resources Evaluation, (1997); Happe K., Kellermann K., Balmann A., Agent-based analysis of agricultural policies: An illustration of the agricultural policy simulator agripolis, its adaptation and behaviour, Ecology and Society, 11, 1, (2006); Happe K., Damgaard M., Osuch A., Sattler C., Zander P., Uthes S., Schuler J., Piorr A., CAP-reform and the provision of non-commodity outputs in Brandenburg, Agrarwirtschaft, German Journal of Agricu
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Griffon S.; Auclair D.; Nespoulous A.Visualising changes in agricultural landscapes2010 Although land managers and policy-makers generally have a good experience of what result can be expected from their decisions, they are often faced with difficulty when trying to communicate the visual impact of a future management option to all stakeholders (local and regional decision-makers, land managers, landscape planners, and various communities involved in outdoor activities). Three-dimensional visualisation of the landscape is often used for communicating with the stakeholders. Static, web-based landscape visualisation tools have made considerable progress in recent years, such as for example Google Earth, covering the entire planet in 3D. Such visualisations are based on aerial (satellite) imagery, at a specific date, but are not dynamic. The challenge in methods for integrated assessment of agricultural systems (such as developed in SEAMLESS) is to view future changes in land use, according to scenarios. A 3-D landscape visualisation component has been developed. It is to be launched at the end of Alkan Olsson J., Bockstaller C., Stapleton L.M., Ewert F., Knapen R., Therond O., Geniaux G., Bellon S., Pinto Correira T., Turpin N., Bezlepkina I., A goal oriented indicator framework to support impact assessment of new policies for agri-environmental systems, Environmental Science and Policy, 12, 5, pp. 562-572, (2009); Appleton K., Lovett A., GIS-based visualisation of rural landscapes: Defining 'sufficient' realism for environmental decision-making, Landscape and Urban Planning, 65, pp. 117-131, (2003); Appleton K., Lovett A., GIS-based visualisation of development proposals: Reactions from planning and related professionals, Computers, Environment and Urban Systems, 29, 3, pp. 321-339, (2005); Appleton K., Lovett A., Sunnenberg G., Dockerty T., Rural landscape visualisation from FIS databases: A comparison of approaches, options and problems, Computers, Environment and Urban Systems, 26, pp. 141-162, (2002); Auclair D., Barczi J.F., Borne F., Etienne M., Landscape visualisation software as a forest mana
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Therond O.; Belhouchette H.; Janssen S.; Louhichi K.; Ewert F.; Bergez J.-E.; Wery J.; Heckelei T.; Olsson J.A.; Leenhardt D.; Van Ittersum M.Methodology to translate policy assessment problems into scenarios: the example of the SEAMLESS integrated framework2009 Scenario-based approaches in environmental and policy assessment studies are increasingly applied within integrated assessment and modelling frameworks. The SEAMLESS project develops such an integrated framework (SEAMLESS-IF) aiming to assess, ex-ante, impacts of alternative agro-environmental policies on the sustainability of agricultural systems. A particular challenge in this context is the consistent translation of a wide range of policy questions into scenarios that a modelling framework can assess. The present work defines a methodology for scenario-development in integrated policy assessment with specific emphasis on SEAMLESS-IF. After a general overview on scenario concepts for integrated policy assessment the adopted scenario concept and its development procedure is presented. They allow building integrated scenarios capturing the range of drivers of the assessed agricultural system in a consistent way across temporal and spatial scales. Then focus is on the particular procedures to translate the polAgricultural systems; Integrated assessment and modelling; Scales; Scenarioagriculture; article; concept formation; integrated assessment and modeling; integrated framework; management; methodology; nonbiological model; policy; priority journal; rating scale; sustainable agriculture; theoryAlcamo J., Scenarios as Tools for International Assessments, European Environmental Agency, Copenhagen, Denmark, Environmental issue, (2001); Alcamo J., The SAS approach: combining qualitative and quantitative knowledge in environmental scenarios, Environmental Futures. The Practice of Environmental Scenario Analysis, pp. 123-150, (2008); Alkan Olsson J., Bockstaller C., Stapleton L.M., Ewert F., Knapen R., Therond O., Geniaux G., Bellon S., Pinto Correia T., Turpin N., Bezlepkina I., A goal oriented indicator framework to support impact assessment of new policies for agri-environmental systems, Environ. Sci. Policy, 12, 5, pp. 562-572, (2009); Belhouchette H., Wery J., Therond O., Bergez J.E., van Ittersum M., Design of scenarios for integrated impact assessment of interactions between EU policies and agro-ecological technologies using SEAMLESS-IF, Proceedings of the IX ESA Congress (Part III), pp. 11-20, (2006); Bertrand G., Michalski A., Pench L., Scenario Europe 2010: Five possible futures for Europe, (19
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Gonzalez-Martinez A.; Jongeneel R.; Salamon P.Lighting on the Road to Explore Future Directions for Agricultural Modelling in the EU - some Considerations on what Needs to be Done2021 In the field of agri-food, impact assessments to support policy decision-making are often based on simulations delivered by models. The increasing complexity of policies affecting the agri-food sector requires improving the capacities of current models, connecting or redesigning them to deliver forward-looking insights on policy objectives. The EU-Project ‘Support for Policy Relevant Modelling of Agriculture' (SUPREMA) has identified upcoming needs in the research and policy agenda, while exploring the feasibility of those potential modelling exercises by testing the existing tools. The assessment has pointed out necessities for model extensions and development of new tools. Besides, it has revealed the potential of model integration and collaboration to supplement the outcomes of individual models. This is supported in view of the food system approach that is becoming the fundamental framework for analysing the dynamics of the agri-food sector when considering it from a broad perspective. This paper describeAgriculture; Common Agricultural Policy; Model interaction; Modelling; Policy AssessmentBeghin JC, Maertens M., Nontariff measures and standards in trade and global value chains, Annu. Rev. Resour. Econ, 7, 1, pp. 425-450, (2015); Bremmer B., Leenstra F., Vellinga T., Nutrient Cycle Assessment Tool: A tool for dialogue and ex ante evaluation of policy interventions aiming at closing nutrient cycles in agriculture, NJAS- Wageningen Journal of Life Sciences, 92, (2020); Brooks J., Deconinck K., Giner C., Three key challenges facing agriculture and how to start solving them, (2019); Castro L.M., Hartl F., Ochoa S., Calvas B., Izquierdo L., Knoke T., Integrated bio-economic models as tools to support land-use decision making: a review of potential and limitations, Journal of Bioeconomics, 20, pp. 183-211, (2018); Carbon footprints in the supply chain: the next step for business, (2006); Carpentier A., Gohin A., Sckokai P., Economic modelling of agricultural production: past advances and new challenges, Revue d'Etudes en Agriculture et Environnement - Review of agricultural and environmental studies,
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Worqlul A.W.; Jeong J.; Green C.H.M.; Abitew T.A.The impact of rainfall distribution methods on streamflow throughout multiple elevations in the Rocky Mountains using the APEX model—Price River watershed, Utah2021 The hydrology of mountainous watersheds in the western United States is significantly influenced by snow year-round. It is widely known that topography affects precipitation; however, the knowledge of how watershed rainfall designation methods affect streamflow is not well understood for high-relief areas. The objectives of this study were to assess the predictive capability of the Agricultural Policy/Environmental eXtender (APEX) model to simulate streamflow in a snowmelt-dominated watershed with high spatial rainfall variability through (a) allocating weather stations to sub-basins based on a conventional Thiessen polygon method (CM) or a rainfall-elevation–based input (RE) and using an areal average Parameter-Elevation Regression on Independent Slopes Model (PRISM) rainfall designation and (b) improving the snowmelt processes in the Price River watershed, Utah. The updated APEX model with snowmelt parameters significantly improved spring flood simulation. The RE was the most robust method in snowmelt and sEnvironmental Monitoring; Hydrology; Policy; Rivers; Utah; Prisms; Rain; Snow; Snow melting systems; Soil conservation; Stream flow; Topography; Water conservation; Water management; rain; Agricultural policies; Environmental quality; Model price; Predictive capabilities; Rainfall distribution; River watersheds; Rocky Mountains; Snow melt; Spatial rainfall variabilities; Western United States; Article; environmental parameters; hydrology; prediction; topography; watershed algorithm; watershed management; weather; environmental monitoring; policy; river; Utah; WatershedsAbbaspour K.C., Johnson C.A., Van Genuchten M.T., Estimating uncertain flow and transport parameters using a sequential uncertainty fitting procedure, Vadose Zone Journal, 3, pp. 1340-1352, (2004); Alfano M., Lubineau G., Paulino G.H., Global sensitivity analysis in the identification of cohesive models using full-field kinematic data, International Journal of Solids and Structures, 55, pp. 66-78, (2015); Arnold J., Williams J., Srinivasan R., King K., Griggs R., SWAT (Soil and Water Assessment Tool), (1994); Arnold J.G., Fohrer N., SWAT2000: Current capabilities and research opportunities in applied watershed modelling, Hydrological Processes: An International Journal, 19, pp. 563-572, (2005); Arnold J.G., Srinivasan R., Muttiah R.S., Williams J.R., Large area hydrologic modeling and assessment part I: Model development, Journal of the American Water Resources Association, 34, pp. 73-89, (1998); Assefa T., Jha M., Reyes M., Worqlul A., Modeling the impacts of conservation agriculture with a drip irrigation s
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Piot-Lepetit I. The impact of EU common agricultural policy on beef production: A dynamic modelling of producer's behaviour2011 When the Common Agricultural Policy (CAP) was originally established in the early 1960s the aim of the policy was to encourage farmers to produce more by offering them subsidies and putting systems in place that would guarantee them a high price for their products. However, by the 1980s this had led to large surpluses of products and calls for reform. As a consequence several reforms and adjustments of the CAP took place in the 1990s, culminating in 1999 with the introduction of the Agenda 2000 reform. This led to the last major reform of the CAP in 2003. The main aspect of the 2003 reform was the replacement of numerous income and production subsidy schemes with the Single Payment Scheme. This meant that payments to farmers were no longer linked to production or the number of animals kept. Instead, a form of basic income support is given to farmers who maintain their land according to agricultural and environmental compliance requirements. Regarding the Common Market Organization of beef and veal, the 2003 rHoward R.A., Dynamic Programming, Management Science, 12, pp. 317-348, (1966); Jarvis L.S., Cattle as Capital Goods and Ranchers as Portfolio Managers: An Application to the Argentine Cattle Sector, Journal of Political Economy, 82, pp. 489-520, (1974); Mundlak Y., Huang H., International Comparisons of Cattle Cycles, American Journal of Agricultural Economics, 78, 4, pp. 855-868, (1996); Nerlove M., Formari I., Quasi-rational expectations An alternative to fully rational expectations: An application to US beef cattle supply, Journal of Econometrics, 83, pp. 129-161, (1998); Reutlinger S., Short-Run Beef Response, Journal of Farm Economics, 48, 1-4, pp. 909-919, (1966); Rosen S., Murphy K.M., Scheinkman J.A., Cattle Cycles, Journal of Political Economy, 102, 3, pp. 168-492, (1994)
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Rozakis S.; Haque M.I.; Natsis A.; Borzecka-Walker M.; Mizak K.Cost-effectiveness of bioethanol policies to reduce carbon dioxide emissions in Greece2013 Purpose: The aim of this study was to evaluate the cost-effectiveness of bioethanol as regards to its carbon dioxide emissions. The production of the raw material accounts for more than 50 % of the total cost as well as having a significant part of greenhouse gases emitted during the entire process. For this reason, special emphasis is given to a change in agricultural land usage influenced by the demand of biofuel. Therefore, we have estimated the extent of policy influence according to its bioethanol cost-effectiveness. A case study on bioethanol production in an ex-sugar factory in the region of Thessaly, Greece, illustrates the above ideas. Methods: A partial equilibrium micro-economic model of regional supply in the arable farming system of Thessaly was coupled to industrial processing sub-models of bioethanol production from beets and grains. The maximisation of total welfare determines the most suitable crop mix for farmers as well as the lowest cost configurations for industry and, eventually, the minAgricultural policy; Cost-effectiveness; Ethanol; Greenhouse gases; Mathematical programmingGossypium hirsutum; Zea mays; biofuel; carbon dioxide; agriculture; article; biofuel production; biomass energy; carbon footprint; cost control; cost effectiveness analysis; environmental economics; environmental impact assessment; environmental planning; environmental sanitation; Greece; greenhouse gas; land use; priority journalMallow sugar factory ethanol production evaluation study, Cork County Council, Cooley-Clearpower Research, 4, (2006); BioGrace Project GHG Calculations, (2010); Borjesson P., Good or bad bioethanol from a greenhouse gas perspective - What determines this?, Appl Energ, 86, pp. 589-594, (2009); Brentrup F., Kusters J., Lammel J., Kuhlmann H., Methods to estimate on-field nitrogen emissions from crop production as an input to LCA studies in the agricultural sector, Int J Life Cycle Assess, 5, pp. 349-357, (2000); Bzowska-Bakalarz M., Ostroga K., Assessment of chances for keeping sugar beet production in Lubelskie voivodeship, Agric Eng, 6, 124, pp. 5-11, (2010); Cherubini F., Jungmeier G., LCA of a biorefinery concept producing bioethanol, bioenergy, and chemicals from switchgrass, Int J Life Cycle Assess, 15, 1, pp. 53-66, (2010); Guidelines to Defra/DECC's GHG Conversion Factors for Company Reporting, (2010); Dorin B., Gitz O., Ecobilans des biocarburants: Une revue des controverses, Natures Sciences Sociétés,

Krissoff B.; Trapido P.Food and agricultural policy reform; the case of Venezuela1991 Venezuela has recently taken steps towards reducing government intervention in agriculture. Based on simulation experiments, this article finds that agricultural policy reform leads to greater dependence on imports of corn and sorghum, but production and exports of ruminant and non-ruminant meats increased because of higher output prices. Overall, producers benefit from sector-specific and macroeconomic policy liberalization. In addition, government budgetary pressures are ameliorated but consumers bear significant cost increases. The results indicate that the effects of Venezuelan agricultural reform would be further enhanced by world agricultural trade liberalization. © 1991.Venezuela; agricultural policy; agricultural policy reform; developing country; food prices; food production; policy reform; simulation model; structural adjustment; trade liberalisation
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Ge H.; Gómez M.; Peters C.Modeling and optimizing the beef supply chain in the Northeastern U.S.2022 Seasonality of beef cattle supplies raises supply coordination challenges. In the Northeastern U.S., for example, producers often argue that lack of access to slaughter and processing facilities limits expansion potential, whereas slaughterers and processors posit that there is not enough supply to keep plants fully utilized. We develop an optimization model to determine whether the existing slaughter and processing infrastructure in the region meets producers’ demand for these services. The model allows us to identify the minimum-cost solution to efficiently utilize those facilities and to assess relative costs associated with product handling. The analysis explores the spatial structure of the Northeast beef cattle assembly, slaughter, processing, and distribution system that might result if these supply chain activities were regionally coordinated. We find that a consolidated network that allows for coordination of the regional beef supply chain system can address possible bottlenecks of plant capacity. Thagricultural policy; beef supply chain; coordinated system; cost analysis; optimizationagricultural policy; cattle; distribution system; optimization; supply chain managementAbdulai A., Birachi E.A., Choice of coordination mechanism in the Kenyan fresh milk supply chain, Applied Economic Perspectives and Policy, 31, 1, pp. 103-121, (2009); ArcGIS online network analysis service, (2019); Amann D., An introduction to mobile slaughter unit, (2017); Arshinder K., Kanda A., Deshmukh S.G., A review on supply chain coordination: Coordination mechanisms, managing uncertainty and research directions, 2011, (2011); Arshinder K., Kanda A., Deshmukh S.G., Coordination in supply chains: An evaluation using fuzzy logic, Production Planning and Control, 18, 5, pp. 420-435, (2007); Baker M.J., Cornell University. Personal communication for beef cattle shipment, (2019); Bogetoft P., Olesen H.B., Quality incentives and supply chains: Managing salmonella in pork production, American Journal of Agricultural Economics, 86, 3, pp. 829-834, (2004); Broek J.V.D., Schutz P., Stougie L., Tomasgard A., Location of slaughterhouses under economies of scale, European Journal of Operational Research, 175, 2, p

Gohin A.; Moschini G.Evaluating the market and welfare impacts of agricultural policies in developed countries: Comparison of partial and general equilibrium measures2006 We revisit the question of choosing partial equilibrium or general equilibrium modeling in applied policy analysis in the context of evaluating the effects of a complete phase-out of the Common Agricultural Policy (CAP) of the European Union. We compare the results of three models - two three-sector general equilibrium models (one with an additional major distortion in the nonagricultural sector) and a two-sector partial equilibrium model. We find that the market effects of a complete phase-out of the CAP are quite comparable across these models. On the other hand, the measured welfare impacts may depend on the modeling choice. © 2006 American Agricultural Economics Association.Armington P.S., A Theory of Demand for Products Distinguished by Place of Production, IMF Staff Papers, 16, pp. 159-176, (1969); Bautista R.M., Robinson S., Tarp F., Wobst P., Policy Bias and Agriculture: Partial and General Equilibrium Measures, Rev. Develop. Econ., 5, pp. 89-104, (2001); Blackorby C., Partial Equilibrium Welfare Analysis, J. Pub. Econ. Theory, 1, pp. 359-374, (1999); Chambers R.G., The Incidence of Agricultural Policies, J. Pub. Econ., 57, pp. 317-335, (1995); Gohin A., The Specification of Price and Income Elasticities in Computable General Equilibrium Models: An Application of Latent Separability, Econ. Model., 22, pp. 905-925, (2005); Goulder L.H., Williams R.C., The Substantial Bias from Ignoring General Equilibrium Effects in Estimating Excess Burden, and a Practical Solution, J. Polit. Econ., 111, pp. 898-927, (2003); Gylfason T., The Macroeconomics of European Agriculture, Princeton Stud. Int. Fin., 78, (1995); Hanemann M., Morey E., Separability, Partial Demand Systems, and Consumer
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Angelsen A. Deforestation: population or market driven? Different approaches in modelling agricultural expansion1996 The debate on causes of and remedies for tropical deforestation is often confused because the underlying assumptions of the arguments are not made explicit. This paper compares four different modelling approaches to agricultural expansion and deforestation, and explores the implications of the underlying assumptions about the household objectives, the labour market, and the property rights regime. A major distinction is made between population and market driven approaches, and the labour market assumption is critical in this respect. Many of the popular policy prescriptions are based on the population approach. The paper shows that within a more realistic - particularly for the long term effects - market approach, well intentioned policies such as intensification programmes may boost deforestation. Many frontier agricultural systems are also characterised by open access where forest clearing gives farmers land rights. Deforestation therefore becomes a title establishment strategy. In this situation, land titlagricultural expansion; agricultural policy; deforestation; environmental economics; labour market; man-environment relations; market forces; modelling approach; population pressure; property rights; tropics
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Rega C.; Helming J.; Paracchini M.L.Environmentalism and localism in agricultural and land-use policies can maintain food production while supporting biodiversity. Findings from simulations of contrasting scenarios in the EU2019 Increasing food production without further harming biodiversity is a key challenge of contemporary societies. In this paper, we assess trade-offs between agricultural output and two key agri-environmental indicators in four contrasting scenarios for Europe in 2040. The scenarios represent different storylines encompassing assumptions on macro-economic drivers (e.g. population and GDP growth rate), demand for food and livestock products as well as policy choices on trade liberalisation/protectionism, biodiversity conservation, regulations on land-use planning and subsidies to farmers through the European Union (EU) Common Agricultural Policy (CAP). Through a complex modelling chain, we projected for the year 2040: i) the total energy content of agricultural output; ii) the total nitrogen surplus, a proxy of the overall impact of agriculture on the environment; and iii) an index measuring the capacity of agricultural systems to support biodiversity. We present both aggregate results (EU level) and spatially expBiodiversity conservation; Common agricultural policy; Food production; Land sharing; Land use policies; ScenariosEurope; agri-environmental policy; agricultural policy; biodiversity; Common Agricultural Policy; environmentalism; European Union; food production; land use planning; policy analysisBanse M., Van Meijl H., Tabeau A., Woltjer G., Hellmann F., Verburg P.H., Impact of EU biofuel policies on world agricultural production and land use, Biomass Bioenergy, 35, 6, pp. 2385-2390, (2011); Baranzelli C., Jacobs C., Batista E., Silva F., Perpina Castillo C., Lopes Barbosa A., Arevalo Torres J., Lavalle C., The Reference Scenario in the LUISA Platform—updated Configuration 2014, (2014); Bartolini F., Brunori G., Understanding linkages between common agricultural policy and High Nature Value (HNV) farmland provision: an empirical analysis in Tuscany Region, Agric. Food Econ., 2, 1, (2014); Batista E., Silva F., Koomen E., Diogo V., Lavalle C., Estimating demand for industrial and commercial land use given economic forecasts, PLoS One, 9, 3, (2014); Britz W., Witzke P., CAPRI Model Documentation 2012, (2012); Cherlet M., Hutchinson C., Reynolds J., Hill J., Sommer S., von Maltitz G., World Atlas of Desertification, (2018); Desjeux Y., Dupraz P., Kuhlman T., Paracchini M.L., Michels R., Maigne E., Reinh

Gocht A.; Britz W.; Ciaian P.; Paloma S.G.Y.Farm Type Effects of an EU-wide Direct Payment Harmonisation2013 In this study, we analyse how three scenarios involving different levels of harmonisation of common agricultural policy (CAP) decoupled payments in the EU affect the distribution of farm income across regions and farm types. We use the farm type extension of the common agricultural policy impact (CAPRI) model, which captures farm heterogeneity across the EU. The first scenario (NUTS1) assumes uniform per-hectare payments at the NUTS1 level. The second scenario (MS-CONV) equalises the per-hectare rates inside each Member State (MS) and partially harmonises the single payment scheme (SPS) across MS in line with the 2011 Commission proposal. The third scenario simulates a uniform per-hectare payment at the EU level. Depending on the implementation of the SPS, the NUTS1 flat rate induces a substantial redistribution of payments across farm types and NUTS2 regions, particularly in regions that apply the historical SPS. The MS-CONV and EU flat-rate schemes have more significant impacts at the EU-wide level. In the CAP reform; Farm-level modelling; Flat-rate payment; Income distributional effectsCommon Agricultural Policy; European Union; heterogeneity; income distribution; numerical model; policy reformArmington P., A theory of demand for products differentiated by place of production, IMF Staff Papers, 16, pp. 159-176, (1969); Baranger E., Clodic M., Galko E., Jayet P., Zakharov P., Modeling of Agricultural and Rural Development Policies, (2008); Barnard C.H., Whittaker G., Westenbarger D., Ahearn M., Evidence of capitalization of direct government payments into U.S. cropland values, American Journal of Agricultural Economics, 79, pp. 1642-1650, (1997); Blanco Fonseca M., Burrell A., Gay H., Henseler M., Kavallari A., M'Barek R., Perez Dominguez I., Tonini A., Impacts of the EU biofuel target on agricultural markets and land use: A comparative modelling assessment, (2010); Breustedt G., Habermann H., The incidence of EU per-hectare payments on farmland rental rates: a spatial econometric analysis of German farm-level data, Journal of Agricultural Economics, 62, pp. 225-243, (2011); Britz W., Automated model linkages: The example of CAPRI Agrarwirtschaft, Jahrgang, 57, pp. 363-367, (2008); Britz W., Witzke 

Schroeder L.A.; Gocht A.; Britz W.The Impact of Pillar II funding: Validation from a Modelling and Evaluation Perspective2015 We extend the Common Agricultural Policy Regionalised Impact Modelling System (CAPRI) with a regional computational general equilibrium (CGE) model to estimate the effects of the Pillar II of the Common Agricultural Policy. Our aim is to assess the modeling approach by comparing the scenario results with observations from the evaluation reports for rural development, supplemented with expert interviews and findings from the literature. For this purpose, an ex-post scenario is developed for Germany that models the effect of the Pillar II measures in 2006. We observe a moderate impact, namely, an increase in agricultural income (5%) and agricultural land use (0.15%), particularly grassland, and a substitution of arable land with grassland. This effect leads to a total increase in agricultural production, particularly of beef, and to an increase in total greenhouse gas emissions and total nitrogen surplus for Germany. Greenhouse gas emissions and nutrient surpluses per ha, however, are reduced. We observe that fComputable general equilibrium; Environmental policy; EU common agricultural policy; General equilibrium; Linear programming; Mathematical programming; Pillar 2; Productivity analysis; Rural and regional development; Social and economic developmentGermany; Common Agricultural Policy; computable general equilibrium analysis; environmental policy; European Union; general equilibrium analysis; linear programing; model validation; productivity; regional development; rural development; social developmentSynthesis of Rural Development mid-term Evaluations LOT 1. EAGGF Guarantee, Final Report for European Commission, (2005); Badertscher R., Evaluation of agri-environmental measures in Switzerland, Evaluating Agri-Environmental Policies: Design, Practice and Results, pp. 223-230, (2005); Bonfiglio A., Chiodo E., A regional impact analysis of European policies in rural areas, 87th EAAE Seminar Assessing Rural Development Policies of the CAP, pp. 147-162, (2004); Britz W., RegCgeEU+ in GAMS with Graphical User Interface a la CAPRI WP 3.2, Model development and adaptation - Regional CGEs, (2012); Britz W., Witzke H.-P., (2012); Buysse J., Verspecht A., Van Huylenbroeck G., Assessing the impact of the EU Common Agricultural Policy Pillar II support using micro-economic data, Evidence-Based Agricultural and Rural Policy Making: Methodological and Empirical Challenges of Policy Evaluation, pp. 17-18, (2011); Chabe-Ferret S., Subervie J., Estimating the causal effects of the French Agro-Environmental Schemes on Farmer
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Djanibekov N.; Bobojonov I.; Djanibekov U.Prospects of agricultural water service fees in the irrigated drylands downstream of Amudarya2012 The limited availability of surface water, low water use efficiencies, a deteriorating irrigation network and land degradation aggravated by the impact of climate change are among the factors constraining agricultural production in the irrigated drylands of Central Asia. Recurrently, an introduction of water service fees has been suggested as one option to increase water use efficiency, which is analyzed here at the example of the downstream Amudarya Khorezm region, Uzbekistan. Underlying issues in introducing fees for water services in irrigated dryland agriculture given the state procurement policy are in Uzbekistan of crucial importance. Therefore, the impacts of different levels of water service fees were simulated with a mathematical programming model. The analysis and conclusions are based on changes in regional welfare, cropping pattern, export structure and economic attractiveness of crops to agricultural producers. Although the conclusions refer to the case study region, they help understanding the pCost recovery; Irrigation water use; Partial equilibrium model; Policy analysisAbdolniyozov B., Science-based Agricultural Production System in the Khorezm Region, (2000); Abdullaev I., Manthrithilake H., Kazbekov J., Water security in Central Asia: Troubled future or pragmatic partnership?, International Conference "the Last Drop? Water, Security and Sustainable Development in Central Eurasia", (2006); Abdullaev I., De Fraiture C., Giordano M., Yakubov M., Rasulov A., Agricultural water use and trade in Uzbekistan: Situation and potential impacts of market liberalization, Int J Water Resour Dev, 25, 1, pp. 47-63, (2009); Alcamo J., Doll P., Henrichs T., Kaspar F., Lehner B., Rosch T., Siebert S., Development and testing of the waterGAP 2 global model of water use and availability, Hydrol Sci J, 48, pp. 317-338, (2003); Batchelor C., Improving water use efficiency as part of integrated catchment management, Agric Water Manag, 40, 2-3, pp. 249-263, (1999); Bekchanov M., Lamers J.P.A., Karimov A., Muller M., Estimation of spatial and temporal variability of crop water productivity with in

Prudhomme R.; Brunelle T.; Dumas P.; Le Moing A.; Zhang X.Assessing the impact of increased legume production in Europe on global agricultural emissions2020 The increased use of legumes is viewed as a promising option to mitigate climate change, as they are a source of proteins and provide nitrogen to the soil. In this paper, we evaluate a strategy for the increased use of legumes in Europe until 2050 by integrating a large array of food and natural system processes into a consistent modeling framework. Three contrasting scenarios are studied: a supply-side scenario entailing a change in the animal feed mix, a demand-side scenario entailing a shift in human diet, and a combination of the shift in human diet with a reforestation in Europe. We find that mitigated emissions are much higher in the two diet shift scenarios (-231 and -259 MtCO2eq, respectively) than in the supply-side scenario (-10 MtCO2eq). Therefore, the main environmental benefit of legumes is to provide proteins as a substitute for animal products rather than enabling a lower consumption of synthetic fertilizer through increased leguminous nitrogen fixation. Diet shift scenarios require a lower useDiet change; Land-use; Legume; Livestock; Mitigation policyAlexandratos N., Bruinsma J., World agriculture towards 2030/2050: the 2012 revision, (2012); Arima E.Y., Richards P., Walker R., Caldas M.M., Statistical confirmation of indirect land use change in the Brazilian Amazon, Environ Res Lett, 6, (2011); Bodirsky B.L., Popp A., Lotze-Campen H., Dietrich J.P., Rolinski S., Et al., Reactive nitrogen requirements to feed the world in 2050 and potential to mitigate nitrogen pollution, Nat Commun, 5, (2014); Bodirsky B.L., Popp A., Weindl I., Dietrich J.P., Rolinski S., Et al., N<sub>2</sub>O emissions from the global agricultural nitrogen cycle - current state and future scenarios, Biogeosciences, 9, pp. 4169-4197, (2012); Bondeau A., Smith P.C., Zaehle S., Schaphoff S., Lucht W., Et al., Modelling the role of agriculture for the 20th century global terrestrial carbon balance, Glob Chang Biol, 13, pp. 679-706, (2007); Bouwman A.F., Beusen A.H., Billen G., Human alteration of the global nitrogen and phosphorus soil balances for the period 1970–2050, Glob Biogeochem Cyc

Kheirinejad S.; Bozorg-Haddad O.; Savic D.; Singh V.P.; Loáiciga H.A.Developing a National-Scale Hybrid System Dynamics, Agent-Based, Model to Evaluate the Effects of Dietary Changes on the Water, Food, and Energy Nexus2024 The pressing issue of the impact of changing agricultural policies on the water, food, and energy nexus is of utmost importance in today’s world. This issue is particularly critical in countries currently grappling with a severe water crisis. This work develops a national-level water, food, and energy (WFE) nexus model using a combination of system dynamics modeling (SDM) and agent-based modeling (ABM). The WFE model focuses on water resources, with agriculture being the primary user. A model agent was designed for agriculture which includes a variety of agricultural products with varying yields, blue water and greywater consumption, energy consumption, and land area under cultivation for each crop. This paper’s systems dynamics model is intended for application to meet the nutritional needs of a country’s population by balancing water and energy resources and consumption while maintaining food security. The model’s application covers two scenarios in Iran, a country under severe water stress. The first scenaAgent-based Model; Food security; Lacto-ovo vegetarian diet; System dynamics; Water-food-energy nexusAbbasi F., Sohrab F., Abbasi N., Evaluating on irrigation efficiencies and temporal and spatial variations in Iran, (2016); Akbar H., Nilsalab P., Silalertruksa T., Gheewala S.H., An inclusive approach for integrated systems: incorporation of climate in the water-food-energy-land nexus index, Sustainable Prod Consum, 39, pp. 42-52, (2023); Akbari Variani H., Afshar A., Vahabzadeh M., Molajou A., A review on food subsystem simulation models for the water-food-energy nexus: development perspective, Environ Sci Pollut Res, 30, 42, pp. 95197-95214, (2023); Akbari-Alashti H., Bozorg-Haddad O., Fallah-Mehdipour E., Marino M.A., Multi-reservoir real-time operation rules: A new genetic programming approach, Proc Inst Civil Eng Water Manag, 167, 10, pp. 561-576, (2014); Akhtar M.K., Wibe J., Simonovic S.P., MacGee J., Integrated assessment model of society-biosphere-climate-economy-energy system, Environ Model Softw, 49, pp. 1-21, (2013); Aljerf L., Aljerf N., Food products quality and nutrition in relation to public.
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Berger T.; Schreinemachers P.; Woelcke J.Multi-agent simulation for the targeting of development policies in less-favored areas2006 Complex combinations of biophysical and socio-economic constraints characterize the less-favored rural areas in developing countries. More so, these constraints are diverse as they vary considerably between households even in the same community. We propose multi-agent systems as a modeling approach well suited for capturing the complexity of constraints as well as the diversity in which they appear at the farm household level. Given that empirical multi-agent models based on mathematical programming share the characteristics of bio-economic farm models plus some additional features, one may interpret bio-economic farm models as a special case of multi-agent models without spatial dimension and direct interaction. Evidently, spatially explicit, connected multi-agent models have higher requirements in terms of development costs, empirical data and validation. Therefore, we see them as a complement, and not a substitute, to existing bio-economic modeling approaches. They might be the preferred model choice when Bio-economic modeling; Diversity of constraints to agricultural development; Empirical multi-agent systems; Ex ante assessment of policy optionsmodeling; policy analysis; rural planning; targetingBalmann A., Farm-based modelling of regional structural change: A cellular automata approach, European Review of Agricultural Economics, 24, pp. 85-108, (1997); Barbier B., Induced innovation and land degradation: Results from a bio-economic model of a village in West Africa, Agricultural Economics, 19, pp. 15-25, (1998); Berger T., Agent-based models applied to agriculture: A simulation tool for technology diffusion, resource use changes and policy analysis, Agricultural Economics, 25, 2-3, pp. 245-260, (2001); Berger T., Agentenbasierte Modellierung von Landnutzungsdynamiken und Optionen der Agrar- und Agrarumweltpolitik, Agrarwirtschaft, 2, 53, pp. 77-87, (2004); Berger T., Innovation as an alternative to migration? Exemplary results from a multiple-agent programming model applied to Chile, Advances in Global Change Research, (2004); Berger T., Parker D.C., Examples of specific research - Introduction, LUCC Report Series No. 6, (2002); Berger T., Ringler C., Trade-offs, efficiency gains and technical chang
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Huber R.; Bakker M.; Balmann A.; Berger T.; Bithell M.; Brown C.; Grêt-Regamey A.; Xiong H.; Le Q.B.; Mack G.; Meyfroidt P.; Millington J.; Müller B.; Polhill J.G.; Sun Z.; Seidl R.; Troost C.; Finger R.Representation of decision-making in European agricultural agent-based models2018 The use of agent-based modelling approaches in ex-post and ex-ante evaluations of agricultural policies has been progressively increasing over the last few years. There are now a sufficient number of models that it is worth taking stock of the way these models have been developed. Here, we review 20 agricultural agent-based models (ABM) addressing heterogeneous decision-making processes in the context of European agriculture. The goals of this review were to i) develop a framework describing aspects of farmers’ decision-making that are relevant from a farm-systems perspective, ii) reveal the current state-of-the-art in representing farmers’ decision-making in the European agricultural sector, and iii) provide a critical reflection of underdeveloped research areas and on future opportunities in modelling decision-making. To compare different approaches in modelling farmers’ behaviour, we focused on the European agricultural sector, which presents a specific character with its family farms, its single market anEurope; agricultural market; agricultural modeling; agricultural policy; agricultural production; decision making; farmers attitude; heterogeneity; literature review; research workAbdou M., Hamill L., Gilbert N., Designing and building an agent-based model, Agent-Based Models of Geographical Systems, pp. 141-165, (2012); Abler D., Multifunctionality, agricultural policy, and environmental policy, Agric. Res. Econ. Rev., 33, pp. 8-18, (2004); Acevedo M.F., Baird Callicott J., Monticino M., Lyons D., Palomino J., Rosales J., Delgado L., Ablan M., Davila J., Tonella G., Ramirez H., Vilanova E., Models of natural and human dynamics in forest landscapes: cross-site and cross-cultural synthesis, Geoforum, 39, pp. 846-866, (2008); Acosta L.A., Rounsevell M.D.A., Bakker M., Van Doorn A., Gomez-Delgado M., Delgado M., An Agent-Based Assessment of Land Use and Ecosystem Changes in Traditional Agricultural Landscape of Portugal, Intelligent Information Management, 6, 2, (2014); An L., Modeling human decisions in coupled human and natural systems: review of agent-based models, Ecol. Model., 229, pp. 25-36, (2012); Arneth A., Brown C., Rounsevell M.D.A., Global models of human decision-making for l
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Schouten M.; Verwaart T.; Heijman W.Comparing two sensitivity analysis approaches for two scenarios with a spatially explicit rural agent-based model2014 In this paper two sensitivity analysis approaches are applied for scenario analysis in a spatially explicit rural agent-based simulation. The simulation aims to assess the socioeconomic and ecological impacts of agricultural policy interventions, market dynamics and environmental change on a regional scale. Two different methods of sensitivity analysis are investigated: i) a one-at-a-time approach where each parameter is varied one after the other, while all other parameters are kept at their nominal values; and ii) a procedure based on Monte Carlo sampling where random sets of input parameter values are related to outputs of the simulation. The complementarity of both approaches and their contribution to the overall interpretation of the model is shown in two scenarios simulating alternative European policy instruments for biodiversity conservation. Results show that a mixed approach of sensitivity analysis leads to a better understanding of the model's behaviour, and further enhances the description of the Agent-based models; Complex systems; Sensitivity analysis; Social simulationAgricultural robots; Agriculture; Autonomous agents; Biodiversity; Computational methods; Conservation; Large scale systems; Monte Carlo methods; Simulation platform; Agent based simulation; Agent-based model; Agricultural policies; Biodiversity conservation; Environmental change; Monte Carlo sampling; Policy instruments; Social simulations; agricultural policy; comparative study; environmental change; Monte Carlo analysis; sensitivity analysis; socioeconomic impact; Sensitivity analysisAn L., Modelling human decisions in coupled human and natural systems: review of agent- based models, Ecol. Model., 229, pp. 25-36, (2012); Balmann A., Farm-based modelling of regional structural change: a cellular automata approach, Eur. Rev. Agric. Econ., 24, pp. 85-108, (1997); Becu N., Perez P., Walker A., Barreteau O., Page C.L., Agent based simulation of a small catchment water management in northern Thailand: description of the CATCHSCAPE model, Ecol. Model., 170, pp. 319-331, (2003); Berger T., Agent-based spatial models applied to agriculture: a simulation tool for technology diffusion, resource use changes and policy analysis, Agric. Econ., 25, pp. 245-260, (2001); Berkes F., Colding J., Folke C., Navigating Social-ecological Systems: Building Resilience for Complexity and Change, (2003); Bousquet F., Bakam I., Proton H., Le Page C., Cormas: common-pool resources and multi-agent systems, Lecture Notes in Artificial Intelligence, 1416, pp. 826-838, (1998); Bousquet F., Le Page C., Multi-agent simulat
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Bakam I.; Balana B.B.; Matthews R.Cost-effectiveness analysis of policy instruments for greenhouse gas emission mitigation in the agricultural sector2012 Market-based policy instruments to reduce greenhouse gas (GHG) emissions are generally considered more appropriate than command and control tools. However, the omission of transaction costs from policy evaluations and decision-making processes may result in inefficiency in public resource allocation and sub-optimal policy choices and outcomes. This paper aims to assess the relative cost-effectiveness of market-based GHG mitigation policy instruments in the agricultural sector by incorporating transaction costs. Assuming that farmers' responses to mitigation policies are economically rationale, an individual-based model is developed to study the relative performances of an emission tax, a nitrogen fertilizer tax, and a carbon trading scheme using farm data from the Scottish farm account survey (FAS) and emissions and transaction cost data from literature metadata survey. Model simulations show that none of the three schemes could be considered the most cost effective in all circumstances. The cost effectivenesAgent-based modelling; Agriculture; Cost effectiveness; Greenhouse gas; Mitigation policy; Transaction costsScotland; United Kingdom; Autonomous agents; Computational methods; Cost benefit analysis; Cost effectiveness; Decision making; Emission control; Energy policy; Gas emissions; Nitrogen fertilizers; Taxation; nitrogen fertilizer; Agent-based model; Agricultural sector; Command tools; Cost effectiveness analysis; Emissions mitigation; Greenhouse gas emissions; Greenhouses gas; Mitigation policies; Policy instruments; Transaction cost; agricultural policy; cost-benefit analysis; emissions trading; farmers attitude; fertilizer; greenhouse gas; metadata; mitigation; nitrogen; numerical model; transaction cost; agricultural parameters; agricultural worker; article; carbon footprint; cost effectiveness analysis; environmental planning; health survey; market; tax; Greenhouse gasesBakam I., Matthews R., Emission trading in agriculture: a study of design options using an agent-based approach, Mitigation and Adaptation Strategies for Global Change, 14, pp. 755-776, (2009); Bakam I., Pajot G., Matthews R.B., Estimating carbon price from a closed emissions trading scheme in the agricultural sector, Journal of Land Use Science, pp. 1-18, (2011); Bartolini F., Bazzani G.M., Gallerani V., Raggi M., Viaggi D., The impact of water and agriculture policy scenarios on irrigated farming systems in Italy: an analysis based on farm level multi-attribute linear programming models, Agricultural Systems, 93, pp. 90-114, (2007); Brady M., Kellermann K., Sahrbacher C., Jelinek L., Impacts of decoupled agricultural support on farm structure, biodiversity and landscape mosaic: some EU results, Journal of Agricultural Economy, 60, pp. 563-585, (2009); Coase R.H., The problem of social cost, Journal of Law and Economics, 3, pp. 1-44, (1960); Crals E., Vereeck L., Taxes, tradable rights and transaction costs,
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Delay E.; Piou C.; Quenol H.The mountain environment, a driver for adaptation to climate change2015 The mountain environment is perceived today by vine-growers as a strong structural constraint. Yet in the current context of climate change, in which we turn to genetics, irrigation or innovation in cultural practices to maintain production quality, could the mountain environment emerge as a solution for adapting to climate change in vine-growing? Here we explore the role of cooperative policies that may be deployed on the territorial scale, using an agent-based model. Our model was based on the viticulture of the Banyuls-Collioures AOC area, which is characterized by small-scale vine-growers and marked by widespread involvement in cooperative systems. The simulation results showed an important role of cooperative policies not only to conserve narrow production window and required vine quality, but also in respect of the emblematic landscape structure. These results should foster vine-growers to strengthen their cooperatives and adequately use these organizations to mitigate future climate change impacts. © 2Agent based modeling; Climate change; Landscape; ViticultureFrance; adaptive management; agricultural cooperative; agricultural policy; climate change; climate effect; mountain region; policy approach; vineyard; viticultureAcevedo-Opazo C., Tisseyre B., Taylor J.A., Ojeda H., Guillaume S., A model for the spatial prediction of water status in vines (Vitis vinifera L.) using high resolution ancillary information, Precis. Agric., 11, pp. 358-378, (2010); Alcaraz F., pp. 195-209, (2001); Berger T., Agent-based spatial models applied to agriculture: a simulation tool for technology diffusion, resource use changes and policy analysis, Agric. Econ., 25, pp. 245-260, (2001); Bousquet F., Le Page C., Multi-agent simulations and ecosystem management: a review, Ecol. Modell., 176, pp. 313-332, (2004); Briche E., Beltrando G., Somot S., Quenol H., Critical analysis of simulated daily temperature data from the ARPEGE-climate model: application to climate change in the champagne wine-producing region, Clim. Change, 123, pp. 241-254, (2014); Briffaud S., Davasse B., Du bon usage du passé des paysages. Récits paysagers et durabilité dans trois sites viticoles européens du patrimoine mondial (Tokaj, Saint-Émilion, Cinque Terre), Paysage et dév

Martínez-Paz J.M.; Banos-González I.; Martínez-Fernández J.; Esteve-Selma M.Á.Assessment of management measures for the conservation of traditional irrigated lands: The case of the Huerta of Murcia (Spain)2019 Traditional Mediterranean irrigated lands, such as the Huerta of Murcia (Spain), constitute characteristic agroecosystems which provide several ecosystem services, both cultural and regulating. Nevertheless, these agroecosystems are threatened by factors linked to the low profitability of agricultural production under present market conditions and the land conversion to non-agricultural uses.In order to assess the perceptions and valuation of the Huerta of Murcia by the local population, an economic valuation survey was carried out, using a contingent valuation method (CVM). Based on the survey, we identified the measures that were most valued with regard to the conservation of the huerta, which were: i) Limitation of the land uptake for urban uses; ii) Creation of programs to conserve ecosystem services, by means of financial support; and iii) Initiatives to promote the production of traditional agricultural products. Finally, we included these measures in a dynamic system model that, once validated, was useContingent valuation methods; Dynamic model; Management measures; Scenario simulationMurcia [Murcia (ADS/PRV)]; Murcia [Spain]; Spain; agricultural ecosystem; assessment method; land management; modeling; nature conservation; scenario analysis; valuationAltieri M.A., Nicholls C.I., The adaptation and mitigation potential of traditional agriculture in a changing climate, Clim. Change, 140, 1, pp. 33-45, (2017); Ayen J.A., Modelo De Inventario De Regadíos. Aplicación a La Huerta De Murcia, (2012); Balbo A., Gomez-Baggethun E., Salpeteur M., Puy A., Biagetti S., Scheffran J., Resilience of small-scale societies: a view from drylands, Ecol. Soc., 21, 2, (2016); Banos-Gonzalez I., Martinez-Fernandez J., Esteve-Selma M.A., Dynamic integration of sustainability indicators in insular socio-ecological systems, Ecol. Model, 306, pp. 130-144, (2015); Banos-Gonzalez I., Martinez-Fernandez J., Esteve M.A., Tools for sustainability assessment in island socio-ecological systems: an application to the Canary Islands, Isl. Stud. J, 11, 1, pp. 9-34, (2016); Barlas Y., Formal aspects of model validity and validation in system dynamics, Syst. Dynam. Rev., 12, 3, pp. 183-210, (1996); Bateman I.J., Langford I.H., Non-users’ willingness to pay for a National Park: an application a
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Gardas B.B.; Raut R.D.; Cheikhrouhou N.; Narkhede B.E.A hybrid decision support system for analyzing challenges of the agricultural supply chain2019 Agricultural supply chain management includes all the events involved in moving products of the agricultural sector from the field to the customer, and is a crucial aspect ensuring the rich contribution of the agricultural sector to the economic growth of the nation. The purpose of this paper is to add value to the present knowledge base by ascertaining the challenges of the agricultural supply chain in India on the basis of a thorough literature survey and the Delphi technique. Following this, the decision-making trial and evaluation laboratory approach was used to model the identified challenges, explore the cause–effect interrelationship, and to develop the systematic hierarchical structures of challenges through an interpretive structural modeling methodology. The implementation of the approach in the Indian context led to the inference that two factors, namely limited integration among the national agricultural markets, and limited agricultural market infrastructure were the most important ones. The inteAgricultural supply chain management; Decision-making trial and evaluation laboratory; India; Interpretive structural modeling; Multi-criteria decision makingAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: A review, European J. Oper. Res., 196, 1, pp. 1-20, (2009); Ahumada O., Villalobos J.R., Operational model for planning the harvest and distribution of perishable agricultural products, Int. J. Prod. Econ., 133, 2, pp. 677-687, (2011); Allaoui H., Guo Y., Choudhary A., Bloemhof J., Sustainable agro-food supply chain design using two-stage hybrid multi-objective decision-making approach, Comput. Oper. Res., 89, pp. 369-384, (2018); Altuntas S., Dereli T., A novel approach based on DEMATEL method and patent citation analysis for prioritizing a portfolio of investment projects, Expert Syst. Appl., 42, 3, pp. 1003-1012, (2015); (2016); Arjun K.M., Indian agriculture-status, importance and role in Indian Economy, Int. J. Agricu. Food Sci. Technol., 4, 4, pp. 343-346, (2013); Ashtianipour Z., Zandhessami, An integrated ISM-DEMATEL model for evaluation of technological innovation capabilities’ impact on the competitiveness of 

Musacchio L.R.; Coulson R.N.Landscape ecological planning process for wetland, waterfowl, and farmland conservation2001 A landscape ecological planning process (LEP process) is described that addresses the issues of rice production and wetland habitat conservation on privately owned rice farms in Texas. The LEP process was used to evaluate proposed land-use management plans based on alternative policies for the next US Farm Bill, which would be in effect from 2003 to 2009. A system simulation model, geographic information systems (GIS) model based on expert knowledge, as well as expert opinion, were used to evaluate uncertainty about the effects of these plans and policies on different types of farms and the quality of winter habitat of lesser snow geese. The models simulated shifts in land-use, rice and cattle production, farm profitability, and use of habitat by geese. Simulation results suggested that the level of federal subsidies for all policies influenced the continuation of rice production from 2003 to 2009. In addition, the size of the farm influenced whether rice production continued until 2009. The smaller farms werAgricultural policy; Geographic information systems; Land-use planning; Landscape ecology; Migratory waterfowl; Systems analysis; Wildlife habitatTexas; United States; Agriculture; Computer simulation; Land use; Planning; Wetlands; Landscape ecological planning (LEP) process; agricultural land; landscape planning; waterfowl; wetland; ConservationBarbier E.B., Acreman M.C., Knowler D., Economic Valuation of Wetlands: A Guide for Policy Makers and Planners, (1997); Bateman H.A., Joanen T., Stutzenbaker C.D., History and status of mid-continent snow geese on their gulf coast winter range, Waterfowl in Winter, pp. 495-515, (1988); Bellrose F.C., Ducks, Geese, and Swans of North America, (1976); Coats R.E. Jr., Cramer G.L., Rice policy, 1995 Farm Bill Policy Options and Consequences, pp. 49-53, (1995); Costanza R., Ruth M., Using dynamic modeling to scope environmental problems and build consensus, Environ. Manage., 22, pp. 183-195, (1998); Diaz N.M., Apostol D., Incorporating landscape ecology concepts in forest management: Forest land analysis and design, US Forest Service, Sustainable Ecological Systems, pp. 162-168, (1993); Diaz N.M., Bell S., Landscape analysis and design, Creating a Forestry for the 21st Century, pp. 255-269, (1996); A History of Eagle Lake, Texas, (1987); Erlandson D.A., Harris E.L., Skipper B.L., Allen S.D., Doing Naturalistic Inq

Berger T. Agent-based spatial models applied to agriculture: A simulation tool for technology diffusion, resource use changes and policy analysis2001 This paper presents a spatial multi-agent programming model, which has been developed for assessing policy options in the diffusion of innovations and resource use changes. Unlike conventional simulation tools used in agricultural economics, the model class described here applies a multi-agent/cellular automata (CA) approach by using heterogeneous farm-household models and capturing their social and spatial interactions explicitly. The individual choice of the farm-household among available production, consumption, investment and marketing alternatives is represented in recursive linear programming models. Adoption constraints are introduced in form of network-threshold values that reflect the cumulative effects of experience and observation of peers' experiences. The model's economic and hydrologic components are tightly connected into a spatial framework. The integration of economic and hydrologic processes facilitates the consideration of feedback effects in the use of water for irrigation. The simulation Cellular automata; Diffusion of innovations; Inter-household linkages; Multi-agent systems; Policy analysisChile; cellular automata; innovation; modeling; policy analysis; resource use; technology diffusionBalmann A., Farm-based modelling of regional structural change: A cellular automata approach, Eur. Rev. Agric. Econ., 24, pp. 85-108, (1997); Berger T., Modelo de simulación para medir los procesos de innovación en el sector agrícola. El ejemplo de Chile y su asociación al Mercosur, Economía Agraria, 1, pp. 15-19, (1997); Berger T., Agentenbasierte räumliche simulationsmodelle in der landwirtschaft, anwendungsmöglichkeiten zur bewertung von diffusionsprozessen, ressourcennutzung und politikoptionen, Agrarwirtschaft Sonderheft, (2000); Cochrane W.W., The Development of American Agriculture, (1979); Cowan R., Gunby P., Sprayed to Death: Path dependence, lock-in and pest control strategies, Econ. J., 106, pp. 521-542, (1996); Day R.H., Signo A., Modelling Economic Change: The Recursive Programming Approach, (1978); Dosi G., Freeman C., Nelson R., Silverberg G., Soete L., Technical Change and Economic Theory, (1988); Downs G.W., Mohr L.B., Conceptual issues in the study of innovation, Admin. Sci. Quart., 21, pp. 

Barbier B. Induced innovation and land degradation: Results from a bioeconomic model of a village in West Africa1998 This paper introduces a modeling method which simulates a village's response to population and market pressure. The method combines a recursive and dynamic linear programming model with a biophysical model of soil condition and plant growth that predicts yields and land degradation for different type of land, land use and cropping patterns. The linear programming model simulates farmers' plans aggregated at the village level under constraints of risk aversion, food consumption, land area, soil fertility, soil depth, labor and cash availability. Detailed agroecological factors determine the main processes of land degradation. A large number of technological alternatives, representing different degrees of labor and/or land-saving techniques available in the study areas, are introduced, taking into account their respective constraints, costs and advantages. The method has been calibrated for a village located in the sub-humid region of Burkina Faso. Several simulations are carried out to the Year 2030. The resulAgricultural policy; Biophysical model; Burkina Faso; Environment; Farming systems; Induced innovation; Linear programming; Simulation; West AfricaBurkina Faso; land degradation; man-environment relations; modeling; population pressure; productivity; technology adoption; yieldBarbier B., Impact of market and population pressure on production, incomes and natural resources in the dryland savannas of West Africa: Bioeconomic modeling at the village level, Environment and Production Technology Division Discussion Paper 21, (1996); Benoit-Cattin M., Calkins P., Kebe D., Sabatier J.L., Perspectives de la modélisation des systèmes agraires villageois: L'exemple des régions cotonnières du Mali, Les Cahiers de la Recherche-Développement, 29, pp. 14-29, (1991); Boserup E., The Conditions of Agricultural Growth: The Economics of Agrarian Change under Population Pressure, (1965); Cleaver K.M., Schreiber G., Reversing the Spiral: The Agriculture and Environment Nexus in Sub-Saharan Africa, (1995); Eiras-Roel A., Les rapports agriculture-démographie à la lumière des travaux récents, In: Evolution Agraire et Croissance Démographique, (1987); Faure G., Système de Production et Petite Motorisation, (1991); Geertz C., Agricultural involution, The Process of Ecological Change in Indonesia, (1968); 

Bontkes T.S.; Van Keulen H.Modelling the dynamics of agricultural development at farm and regional level2003 Policy making, to enhance sustainable agricultural development, requires insight in the complex dynamics of agricultural systems at the farm and regional level. These include the way farmers take management decisions, the effects of these decisions on soil fertility and crop and animal production and the consequences of these production levels for prices at regional level, which in turn influence decisions at the farm level. Moreover, interactions between farms should be taken into account in an environment were an expanding agriculture is facing the limitations of space. This paper discusses a number of modelling approaches that are used to support decision-making on these issues. The paper argues that the study of such systems requires the use of non-linear dynamic models that allow simulation of the system in a qualitative way, based on a description of the underlying processes. The approach is illustrated with a regional model that has been developed to simulate agricultural development in the Koutiala reLand use analysis; Mali; Simulation; Soil nutrient balancesMali; Animalia; agricultural development; agricultural policy; land use; modeling; soil nutrientBarnett D., Blake B., McCarl B.A., Goal programming via multidimensional scaling applied to senegalese subsistence farms, Am. J. Agric. Econ., 64, pp. 720-727, (1982); Boorsma A., Possibilities for Arable Farms in the Dutch Peat Soil District, (1990); Breman H., De Ridder N., Manuel sur les Pâturages des Pays Sahéliens, (1991); Cadou J., Niveau de protection phytosanitaire et rendement en culture cotonnière pluviale au mali, Coton Fibres Trop., 27, pp. 317-325, (1982); Annuaire Statistique - Résultats de l'Enquête Agricole Permanente, 93-94, (1994); Annuaire Statistique - Résultats de l'Enquête Agricole Permanente, 96-97, (1997); Colman D., Young T., Principles of Agricultural Economics. Markets and Prices in Less Developed Countries, (1989); Costanza R., Ecological economics: Reintegrating the study of humans and nature, Ecol. Appl., 6, pp. 978-990, (1996); Costanza R., Wainger L., Bockstael N., Integrated ecological economic systems modelling: Theoretical issues and practical applications, Frontiers in Ecol
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Turner B.L.; Wuellner M.; Nichols T.; Gates R.; Tedeschi L.O.; Dunn B.H.Development And Evaluation of a System Dynamics Model for Investigating Agriculturally Driven Land Transformation in the North Central United States2016 Land transformation from grassland to cropland in the Northern Great Plains (NGP) has become a growing concern among many stakeholders. A growing body of work has sought to determine the amount and rate of land use change with less emphasis on the systemic structures or feedback processes of land use decisions. This paper presents the development of a system dynamics simulation model to integrate ecological, economic, and social components influencing land use decisions, including cattle ranching, cropland production, rural communities, land quality, and public policies. Evaluation indicated that the model satisfactorily predicted historical land, agricultural commodity, and rural community data from the model structure. Reference modes for key variables, including the farmland area, were characterized by a bias correction of 0.999, root mean squared error of prediction of 0.053, R2 of 0.921, and concordance correlation coefficient of 0.0959. The model was robust under extreme and varying sensitivity tests, aComputer simulation; Land transformation; Model calibration; Model development; Model evaluation; Northern Great Plains; System dynamics; VensimAgriculture; Decision making; Digital storage; Economic and social effects; Landforms; Mean square error; Rural areas; System theory; Land quality; Land transformation; Land-use decisions; Model calibration; Model development; Model evaluation; Northern great plains; Rural community; System Dynamics; Vensim; Land useClaassen R.F., Carriazo F., Cooper J.C., Hellerstein D., Udea K., Grassland to Cropland Conversion in the Northern Plains: The Role of Crop Insurance, Commodity, and Disaster Programs, USDA Economic Research Service, (2011); Clay D.E., Clay S.A., Reitsma K.D., Dunn B.H., Smart A.J., Carlson G.G., Horvath D., Stone J.J., Does the Conversion of Grasslands to Row Crop Production in Semi-Arid Areas Threaten Global Food Supplies?, Global Food Secur., 3, 1, pp. 22-30, (2014); Conrad S., The Dynamics of Agricultural Commodities and Their Response to Disruptions of Considerable Magnitude, Proceedings of the 22nd International System Dynamics Conference, (2004); Multi-State Land Use Study: Estimated Land Use Changes 2007-2012, Decision Innovation Solutions, (2013); Dimitri C., Effland A., Conklin N., The 20th Century Transformation of U.S. Agriculture and Farm Policy, (2005); Faber S., Rundquist S., Male T., Plowed Under: How Crop Subsidies Contribute to Massive Habitat Losses, 4, (2012); Country Pasture/Forage Resour
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Rivza P.; Mozga I.; Berzina L.Development of a dynamic modelling tool for agricultural production projections in relation to GHG mitigation measures2017 The present research study outlines a methodology for assessing agricultural production forecasts in Latvia with regard to the outcome of GHG emissions. A dynamic model was developed, which allows assessment of effects of various decisions and measures on agricultural production. The model consists of several mutually connected blocks: 1) modelling of agricultural indicators with relation to macroeconomic indicators; 2) calculation of GHG emissions according to Intergovernmental Panel on Climate Change (IPCC) guidelines; 3) scenarios for analysing the impact on emissions by various mitigation measures, and 4) results for summarising the modelling outcome. The developed model may be used as a decision support tool for impact assessment of various measures to reduce emissions and for seeking solutions to GHG emission mitigation by agricultural policy decisions. The model was developed using the Powersim Studio software. © Rezekne Academy of Technologies, Rezekne 2017.Agriculture; Dynamic model; GHG emissionsClimate change; Climate models; Decision support systems; Dynamic models; Greenhouse gases; Agricultural policies; Agricultural productions; Decision support tools; GHG emission; Ghg emission mitigations; Intergovernmental panel on climate changes; Macroeconomic indicators; Mitigation measures; AgricultureRivza P., Berzina L., Mozga I., Lauva D., Long-term Forecasting of Agricultural Indicators and GHG Emissions in Latvia, Proceedings of the 25Th NJF Congress, pp. 281-288, (2015); (2012); Ozolina V., Pocs R., Macroeconomic Modelling and Elaboration of the Macro-Econometric Model for the Latvian Economy, Scientific Monograph, (2013); Fischer G.; Fekedulegn D., Mac Siurtain M.P., Colbert J.J., Parameter Estimation of Nonlinear Growth Models in Forestry, Silva Fennica, 33, 4, (1999); 4
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Kleftodimos G.; Kyrgiakos L.S.; Kleisiari C.; Tagarakis A.C.; Bochtis D.Examining Farmers’ Adoption Decisions towards Precision-Agricultural Practices in Greek Dairy Cattle Farms2022 Nowadays, the sustainability of Greek dairy cattle farms is questionable due to low competitiveness and high GHG emissions. In this context, the BIOCIRCULAR project, funded by the EYDE ETAK, developed a series of alternative practices focusing on precision agriculture principles. However, the adoption of any practice from farmers is not a given, and depends on several determinants. Hence, the objective of this study is to examine farmers’ adoption decisions regarding precision-agricultural practices in Greek dairy production systems, as well as the economic and environmental impacts of this adoption. In order to achieve this, a bio-economic model was developed based on mathematical programming methods. The proposed model simulates a large number of dairy cattle farms with or without crop production, including different management strategies and their relevant costs, and provides an environmental assessment of the adopted practices based on GHG emissions. Moreover, in order to analyze farmers’ adoption decisioBio-economic model; Dairy cattle farms; Farmers’ adoption decisions; Policy scenariosagricultural policy; cattle; competitiveness; dairy farming; decision making; environmental assessment; farmers knowledge; precision agriculture; technology adoptionAbas Z., Ragkos A., Mitsopoulos I., Theodoridis A., The Environmental Profile of Dairy Farms in Central Macedonia (Greece), Procedia Technol, 8, pp. 378-386, (2013); Siafakas S., Tsiplakou E., Kotsarinis M., Tsiboukas K., Zervas G., Identification of efficient dairy farms in Greece based on home grown feedstuffs, using the Data Envelopment Analysis method, Livest. Sci, 222, pp. 14-20, (2019); Gourdouvelis D., Dotas V., Kaimakamis I., Zagorakis K., Yiakoulaki M., Typology and structural characterisation of suckler cow farming system in Central Macedonia, Greece, Ital. J. Anim. Sci, 18, pp. 1082-1092, (2019); Ragkos A., Theodoridis A., Fachouridis A., Batzios C., Dairy Farmers’ Strategies against the Crisis and the Economic Performance of Farms, Procedia Econ. Financ, 33, pp. 518-527, (2015); Eggleston H.S., Miwa K., Srivastava N., Tanabe K., IPCC 2006 IPCC Guidelines for National Greenhouse Inventories–A Primer, (2006); Sintori A., Liontakis A., Tzouramani I., Assessing the environmental efficiency of greek da
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Potori N.; Kovács M.; Vásáry V.The common agricultural policy 2014-2020: An impact assessment of the new system of direct payments in Hungary2013 In Hungary, the rates of direct payments to farmers under the Common Agricultural Policy for the period 2014-2020, the distribution of these payments, and ultimately their impacts on farming decisions, will depend on the combination of mandatory and optional Pillar I support schemes to be introduced in 2015. This paper presents estimations of the structural impact of six new support policy option mixes (scenarios) compared to 2013 (baseline), and discusses the policy implications in terms of the degressivity of direct payments versus the possible introduction of the Redistributive Payment in particular. The calculations of direct payment rates and the distribution of these payments were based on the database of the Hungarian Agricultural and Rural Development Agency for 2011, and the moving averages of the descriptive parameters of farms were obtained from the Farm Accountancy Data Network. To assess the structural impacts an agent-based simulation model was developed. Decisions were modelled at the micro-levAllocation of payments; CAP reform; Farming structures; Hungary; ScenariosArrow K.J., Debreu G., Existence of an equilibrium for a competitive economy, Econometrica, 22, pp. 265-290, (1954); Working document 13294/13 dated 6 September 2013, (2013); (2013); Working document 13369/13 dated 6 September 2013, (2013); (2013); Working document 13387/13 dated 6 September 2013, (2013); (2013); Davidova S., Bailey A., Dwyer J., Erjavec E., Gorton M., Thomson K., Semi-subsistence farming: Value and di-rections of development, (2013); Council Regulation (EC) No 73/2009 of 19 January 2009, Official Journal of the European Union, L30, pp. 16-99, (2009); CAP Reform – an explanation of the main elements, (2013); Cover note EUCO 37/13 dated 8 Febru-ary 2013, (2013); Keszthelyi Sz, Pesti Cs, Results of FADN farms 2011, (2012); Mitra-Kahn B.H., Debunking the Myths of Computable General Equilibrium Models, (2008); Potori N., Kovacs M., Vasary V., The new direct payment system in Hungary during 2014-2020: Mandatory measures and options for decision makers, Gazdálkodás, 57, pp. 323-331, (2013); Potori 

Huber R.; Iten A.; Briner S.Further development of the direct payments system and land-use change in mountain regions; [Weiterentwicklung des direktzahlungssystems: Auswirkungen auf die landnutzung im berggebiet]2012 The re-allocation of head based animal to area based direct payments in the context of the next agricultural policy reform (AP 14-17) should reduce the incentive keeping high stocking densities and thus reduce emissions from agricultural production. In this contribution, we quantify the impact of this re-allocation on land-use intensities in two different mountain regions using an agent-based model. The model has been applied to the region of Visp, which is currently dominated by small part-time farmers, and to a region in the Jura, dominated by large fulltime farmers. Our findings show that resulting land-use intensities depend on the initial agricultural structure and the production activities of the farms in the different regions. To achieve proposed environmental goals in regions with different agricultural structures, concomitant policy instruments such as payments supporting resource efficiency should not be neglected.Agentbased modeling; Agricultural policy; Farm structural change; Land-use change; Mountain regionsBarth L., Lanz S., Hofer C., Förderung der grünlandbasierten Tierproduktion mit der Agrarpolitik 2014 - 2017, Agrarforschung Schweiz, 2, 1, pp. 20-25, (2011); Briner S., Huber R., Elkin C., Gret-Regamey A., Assessing the impacts of economic and climate changes on land-use in mountain regions: A spatial dynamic modeling approach, Agriculture Ecosystems & Environment, 149, pp. 50-63, (2012); Flury C., Meier B., Giuliani G., Simulation zukünftiger Betriebsgrössenstrukturen, Agrarforschung Schweiz, 1, 3, pp. 102-109, (2010); Heckbert S., Baynes T., Reeson A., Agent-based modeling in ecological economics, Annals of the New York Academy of Sciences, 1185, 1, pp. 39-53, (2010); Huber R., Bebi P., Briner S., Bugmann H., Buttler A., Hirschi C., Lehmann B., Scholz R.W., Zimmermann W., Gret-Regamey A., Klimawandel und nachhaltige Landnutzung im Berggebiet, Agrarforschung Schweiz, 3, 7-8, pp. 340-345, (2012); Iten A., Agentenbasiertes Modell Zur Simulation Der Viehdichte Auf Wytweiden Im Jura, (2012); Lauber S., Agrarstr

Williams T.G.; Guikema S.D.; Brown D.G.; Agrawal A.Resilience and equity: Quantifying the distributional effects of resilience-enhancing strategies in a smallholder agricultural system2020 Strategies aiming to increase the climate resilience of smallholder agricultural systems may not equally benefit all groups of the smallholder population. To reduce the potential for aggravating existing vulnerabilities, quantitative resilience analyses therefore need to acknowledge the possibility for inequities in the effects of proposed resilience-enhancing strategies (RESs). In this study, we develop, validate, and apply a household-level agent-based model to explore the equity of climate RESs in an Ethiopian smallholder farming system. Specifically, we study the potential effects of two RESs, involving access to seasonal climate forecasts and increases in non-farm job availability, on household food security under climate variability. We measure these effects in two distinct ways: “poverty-reduction,” which describes food security improvements relative to existing conditions; and “shock-absorption,” which isolates the strategies' effects on food security during and following a drought. Our results revealAgent-based modeling; Agriculture; Food security; Inequity; Policy analysis; ResilienceEthiopia; climate change; equity; farming system; food security; smallholder; strategic approach

Berger T.; Troost C.Agent-based modelling in the agricultural economics tradition of recursive farm modelling and adaptive micro-systems2012 Among model developers, a consensus has grown that environmental simulation models should ideally give a balanced representation of the economic, environmental, as well as social dimensions of a given system. Agent-based models or multi-agent systems (MAS) have been suggested as one possible balanced approach to capture especially the externalities and feedbacks between resource users in Social-Ecological Systems. Following the definition of Parker et al. (2002), multi-agent models of land-use/-cover change (MAS/LUCC) couple a cellular component that represents a landscape with an agent-based component that represents human decision-making. Various layers of landscape and agent properties and processes are combined into a spatial, cell-based framework, for example plots that produce biomass and farm-holdings that make land-use decisions. The behaviour of each landscape unit and each agent is represented by specific modules such as crop growth modules and agent decision modules. Parker et al. (2002) distinguisBioeconomic modelling; Mathematical programming; Multi-agent system; Scenario-based policy analysisBalmann A., Farm-based modeling of regional structural change: A cellular automata approach, European Review of Agricultural Economics, 24, pp. 85-108, (1997); Barreteau O., Bousquet F., Attonaty J.-M., Role-playing games for opening the black box of multi-agent systems: Method and lessons of its application to Senegal river valley irrigated systems, Journal of Artificial Societies and Social Simulation, 4, (2001); Becu N., Perez P., Walker B., Barreteau O., Page C.L., Agent-based simulation of a small catchment water management in northern Thailand, Description of the Catchscape Model, Ecological Modelling, 170, pp. 319-331, (2003); Berger T., Agent-based models applied to agriculture: A simulation tool for technology diffusion, resource use changes and policy analysis, Agricultural Economics, 25, 2-3, pp. 245-260, (2001); Berger T., Birner R., Diaz J., McCarthy N., Wittmer H., Capturing the complexity of water uses and water users within a multi-agent framework, Water Resources Management, 21, 1, pp. 129-14

Vasisht A.K.; Kumar S.S.; Aggarwal P.K.; Kalra N.; Pathak H.; Joshi H.C.; Choudhary R.C.An integrated evaluation of trade-offs between environmental risk factors and food production using interative multiple goal linear programming - A case study of Haryana2007 Developing countries are now more concern regarding the impact of agriculture to the environment. The public are now finding ways to produce sufficient and safe food in a manner that it will meet the growing demand in the country but without harming the environment and the natural resources. Agricultural policies were enforced but it only had mixed results on environmental quality. Efforts made by the agricultural sector for improving the environment still needs much improvement. Thus, there is a need to use a systems approach so as to determine the consequences and trade-offs of different sets of policy on agriculture. This approach is likely to be found with the use of multiple goal linear programming (MGLP) that can provide a framework for considering biophysical and socio-economic resources. This approach either maximizes or minimizes an objective function by selecting from different possible activities which is subject to regional constraints. The approach being discussed focuses on the development of thAsia; Eurasia; Haryana; India; South Asia; agri-environmental policy; conference proceeding; developing world; environmental quality; environmental risk; food production; integrated approach; linear programing; trade-offAggarwal P.K., Bandhyopadhyay S.K., Pathak H., Kalra N., Chander S., Sujith Kumar S., Analysis of the Yield Trends of Rice-Wheat System in North-Western India, Outlook on Agriculture, 29, 4, pp. 259-268, (2000); Agnihotri N.P., Pesticide Safety Evaluation and Monitoring: All India Coordinated Research Projects on Pesticide Residues, (1999); Dawe D., Dobermann A., Moya P., Abdulrachman S., Singh B., Lal P., Li S.Y., Lin B., Panaullah G., Sai Ram O., Singh Y., Swarup A., Tan P.S., Zhen Q.X., How Widespread are Yield Declines in Long-Term Rice Experiments in Asia?, Field Crops Research, 66, pp. 175-193, (2000); Huizing H., Bronsveld K., Interactive Multiple-Goal Analysis for Land Use Planning, ITC Journal, 4, pp. 366-373, (1994); Ladha J.K., Fischer K.S., Hossain M., Hobbs P.R., Hardy B., Improving the Productivity and Sustainability of Rice-Wheat Systems in Indo-Gangetic Plains: A Synthesis of NARS-IRRI Partnership Research, (2000); Agrochemicals Handbook, (1991); Schans J., Optimal Potato Production Systems wi
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Pertiwi S. A system dynamics model for policy analysis in food security system in Indonesia2004 The ever increasing world population and limited capacity of nature in producing food lead to the growing concerns on food security everywhere. Hence, the concerns on food security have progressed over the last 50 years from purely physical availability at the global level to the provisions of food to households/individuals and the role of poverty in ensuring year round access to food. The interaction between agriculture/food policies and socio-economic factors at the micro and macro-level are now considered crucial to ensuring food availability. In view of the above, a study has been undertaken to develop an appropriate model that can function as an analytical instrument in undertaking policy analysis that would direct the food security system in Indonesia. A structural approach using system dynamics modeling methodology has been selected in the formulation of the model that representing inter component interaction characteristics that are typically observed in Indonesia, either in urban or rural area. The mForrester J.W., Principles of System, (1968); Hall D.O., Food Security, What Have Sciences to Offer - a study for ICSU, (1998); Ratnawati A., Study on Household Level Food Stock in Rural Area (in bahasa Indonesia), Unpublished research report, (1999); Sterman J.D., Business Dynamics, Systems Thinking and Modeling for a Complex World, (2000); Wirakartakusumah M.D., The Structure and Composition of the Elderly Family and Aged Care in Indonesia, Asian Population Studies Series, 145, (2002)
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Langhammer M.; Grimm V.; Pütz S.; Topping C.J.A modelling approach to evaluating the effectiveness of Ecological Focus Areas: The case of the European brown hare2017 With the current implementation of the Common Agricultural Policy (CAP) for 2014–2020, the European Commission wants to move towards “greener” farming practices in the European Union. Therefore, the EU funds both obligatory measures, such as Ecological Focus Areas (EFAs) through the Green Direct Payment program, and voluntary agri-environment measures. However, empirically evaluating the effectiveness of these measures is challenging. We therefore demonstrate here that mechanistic simulation models are a valuable tool for performing these evaluations. As an example, we use the Animal, Landscape and Man Simulation System (ALMaSS), an established simulation system that has been used to simulate a wide range of farmland species relevant to biodiversity. We analysed the benefits of seven greening scenarios for the European brown hare (Lepus europaeus), which has been in widespread decline throughout Europe since the 1960s. We examined the effects of the following EFA types on hare population dynamics: the cultivaAgent-based modelling; Agri-environment measures; ALMaSS; Biodiversity; Common agricultural policy; Ecological Focus Areas; European brown hare; Farmland; Greening; Land-use change; Lepus europaeusEurope; Animalia; Lepus capensis; Lepus europaeus; Pisum sativum; agri-environmental policy; agricultural land; biodiversity; Common Agricultural Policy; European Commission; land use change; modeling; numerical model; planning method; policy implementation
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Paloma S.G.Y.; Ciaian P.; Cristoiu A.; Sammeth F.The future of agriculture. Prospective scenarios and modelling approaches for policy analysis2013 The objective of this paper is (i) to compare and discuss literature related to global and European outlooks in relation to the farming sector and rural areas and (ii) to provide an overview of policy modelling methodologies, especially but not only those used in assessing the impact of the Common Agricultural Policy (CAP). There is significant variation in terms of both the policies and external drivers that are taken into account in global and European outlooks, driven predominantly by the heterogeneity in focus of studies, the approach applied and/or external pressures. An increasing number of studies take on board the new CAP challenges. However, an area where improvements are needed is in the understanding of the sensitivity of policy effects to assumptions on external drivers. Two key modelling approaches applied for policy impact analysis include structural models and econometric models, with the former dominating the latter mainly due to its better adaptability to the needs of policy makers. However, Agricultural policy; CAP; Drivers; Modelling; ScenariosEurope; Common Agricultural Policy; future prospect; modeling; policy analysisAhumada O., Villalobos J.R., Application of planning models in the agri-food supply chain: a review, Eur. J. Oper. Res., 195, pp. 1-20, (2009); Annetts J.E., Audsley E., Multiple objective linear programming for environmental farm planning, J. Oper. Res. Soc., 53, pp. 933-943, (2002); Bakker M., Verburg P., Scenario based forecasts of land use, land management at 1km<sup>2</sup> grid, NUTS-X level, based on CLUE-S, SENSOR Report Series 2008/09, (2009); Barrios S., Ouattara O., Strobl E., The impact of climatic change on agricultural production: is it different for Africa?, Food Policy, 33, 4, pp. 287-298, (2008); Bergmann H., Thomson K., Modelling policies for multifunctional agriculture and rural development in a remote EU region (Caithness & Sutherland, Scotland, UK), Proceedings of the 107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", (2008); Bougherara D., Latruffe L., Potential impact of the EU 2003 CAP reform on land idling decisions of French landowners: results from a surv
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Candy S.; Biggs C.; Larsen K.; Turner G.Modelling food system resilience: a scenario-based simulation modelling approach to explore future shocks and adaptations in the Australian food system2015 This paper outlines a process for exploring food system vulnerability and resilience using scenario modelling with the Australian Stocks and Flows Framework (ASFF). The capacity of ASFF to simulate how diverse shocks and stressors affect food system behaviour across multiple sectors—with diverse, interconnected and dynamic variables shaping system response—renders ASFF particularly suited for exploring complex issues of future food supply. We used ASFF to explore the significance of alternative agricultural policies for land use, crop production, livestock production, fisheries, food processing, transport, food waste and ultimately food supply. Policies in different scenarios varied with regard to the timetable for reducing greenhouse gas emissions, the degree of government participation or regulation in the food system and the scale of solutions (varying from centralized and global to decentralized and local). Results from the scenarios suggest that Australia does not have the ability to maintain a domestic Australia; agricultural modeling; agricultural policy; ecosystem resilience; food policy; food processing; food production; food supply; future prospect; policy analysis; vulnerabilityApeldoorn D.F.V., Kok K., Sonneveld M.P.W., Veldkamp T., Panarchy rules: rethinking resilience of agroecosystems. Evidence from Dutch Dairy Farming, Ecol. Soc, (2011); Government A., Green paper on developing Northern Australia. Department of Premier and Cabinet, Canberra, Australia, Online:, (2014); Bartos S., Resilience in the Australian food system. Australian Government, Department of Agriculture, Forests and Fisheries, Canberra, Australia, Online:, (2012); Baynes T.M., Turner G.M., West J., Historical calibration of a water account system, J. Water Resour. Plan. Manag., 137, pp. 41-50, (2010); Chai C.L., Liu X., Zhang W.J., Baber Z., Application of social network theory to prioritizing oil & gas industries protection in a networked critical infrastructure system, J. Loss Prev. Process Ind., 24, pp. 688-694, (2011); Chang S.E., McDaniels T., Fox J., Dhariwal R., Longstaff H., Toward disaster-resilient cities: characterizing resilience of infrastructure systems with expert judgments, Risk Anal., 34, pp. 41
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Saysel A.K.; Barlas Y.; Yenigün O.Environmental sustainability in an agricultural development project: a system dynamics approach.2002 Regional agricultural projects based on water resource development have many potential impacts on social and natural environments. In this research, potential long-term environmental problems of the Southeastern Anatolian Project (GAP) related to water resources, land use, land degradation, agricultural pollution and demography are analysed from a systems perspective. The analysis focuses on the totality of environmental, social and economic issues. For this purpose, a system dynamics simulation model (GAPSIM) has been developed as an experimental platform for policy analysis. GAPSIM was validated, first 'structurally', using the tests suggested by the literature and then the model 'behaviour' was tested and calibrated with respect to available data. The reference behaviour of GAPSIM reveals that, as the irrigated lands are developed, GAP faces significant water scarcity because of the increased intensity of cotton, the crop with the highest demands for water. Simulation results also indicate that two key envAgriculture; Cities; Conservation of Natural Resources; Demography; Environment; Environmental Monitoring; Environmental Pollution; Fertilizers; Humans; Models, Theoretical; Pesticides; fertilizer; pesticide; agriculture; article; city; demography; environment; environmental monitoring; environmental protection; human; pollution; theoretical model
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Abkin M.H.; Carroll T.W.; Mangum F.A., Jr.; Rossmiller G.E.Development, application, and institutionalization of a system simulation model for korean agricultural policy analysis1979 The Korean agricultural sector model (KASM) was developed in Korea by a multidisciplinary team of Korean and American researchers. The eclectic approach used by the joint Korean-American team in developing the KASM set of models is explained. A brief description of the models, examples of their application, and progress toward their institutionalization into the Korean agricultural decision structure are given. The description of this work should be useful to other such teams engaged in similar activities. KASM is a system of five simulation models which can be used, independently or in combination with one another, for agricultural planning and policy analysis by the Ministry of Agriculture and Fisheries. KASM's overall problem definition and structure are closely related to broad national values held by Korean policymakers with respect to agricultural development. Likewise, the five component models of the KASM system reflect key elements of any agricultural sector analysis: population; crop technology chanAGRICULTURAL ENGINEERING; DECISION THEORY AND ANALYSISManetsch T.J., A Generalized Simulation Approach to Agricultural Sector Analysis With Special Reference to Nigeria, A Generalized Simulation Approach to Agricultural Sector Analysis With Special Reference to Nigeria, (1971); Simulation of Nigerian development—The northern region model, IEEE Trans. Syst., Man, Cybern., SMC-1, 1, (1971); Abkin M.H., Manetsch T.J., A development planning-oriented simulation model of the agricultural economy of southern Nigeria, IEEE Trans. Syst, Man, Cybern., SMC-2, 4, (1972); Abkin M.H., System simulation of agricultural development: Some Nigerian policy comparisons, Amer. J. Agricultural Economics, 55, 3, (1973); Federal Ministry of Agriculture and Natural Resources, Joint Planning Committee, Lagos, Agricultural Development in Nigeria 1973 1985, Federal Ministry of Agriculture and Natural Resources, Joint Planning Committee, Lagos, Agricultural Development in Nigeria 1973 1985, (1974); Abkin M.H., Manetsch T.J., Simulation approach to development planning with Nigerian and Kor

Abkin M.H. Agricultural sector analysis and simulation in Korea.1980 Summarizes the objectives, activities and accomplishments of the Agricultural Sector Analysis and Simulation Program of Michigan State University, Department of Agricultural Economics, with particular attention to its activities in South Korea. A central focus of the Program is development and application of the general system simulation approach to agricultural sector planning and policy analysis.-from WAERSA Michigan State University South Korea agricultural sector planning policy analysis

Rega C.; Helming J.; Paracchini M.L.Environmentalism and localism in agricultural and land-use policies can maintain food production while supporting biodiversity. Findings from simulations of contrasting scenarios in the EU2019 Increasing food production without further harming biodiversity is a key challenge of contemporary societies. In this paper, we assess trade-offs between agricultural output and two key agri-environmental indicators in four contrasting scenarios for Europe in 2040. The scenarios represent different storylines encompassing assumptions on macro-economic drivers (e.g. population and GDP growth rate), demand for food and livestock products as well as policy choices on trade liberalisation/protectionism, biodiversity conservation, regulations on land-use planning and subsidies to farmers through the European Union (EU) Common Agricultural Policy (CAP). Through a complex modelling chain, we projected for the year 2040: i) the total energy content of agricultural output; ii) the total nitrogen surplus, a proxy of the overall impact of agriculture on the environment; and iii) an index measuring the capacity of agricultural systems to support biodiversity. We present both aggregate results (EU level) and spatially expBiodiversity conservation; Common agricultural policy; Food production; Land sharing; Land use policies; ScenariosEurope; agri-environmental policy; agricultural policy; biodiversity; Common Agricultural Policy; environmentalism; European Union; food production; land use planning; policy analysisBanse M., Van Meijl H., Tabeau A., Woltjer G., Hellmann F., Verburg P.H., Impact of EU biofuel policies on world agricultural production and land use, Biomass Bioenergy, 35, 6, pp. 2385-2390, (2011); Baranzelli C., Jacobs C., Batista E., Silva F., Perpina Castillo C., Lopes Barbosa A., Arevalo Torres J., Lavalle C., The Reference Scenario in the LUISA Platform—updated Configuration 2014, (2014); Bartolini F., Brunori G., Understanding linkages between common agricultural policy and High Nature Value (HNV) farmland provision: an empirical analysis in Tuscany Region, Agric. Food Econ., 2, 1, (2014); Batista E., Silva F., Koomen E., Diogo V., Lavalle C., Estimating demand for industrial and commercial land use given economic forecasts, PLoS One, 9, 3, (2014); Britz W., Witzke P., CAPRI Model Documentation 2012, (2012); Cherlet M., Hutchinson C., Reynolds J., Hill J., Sommer S., von Maltitz G., World Atlas of Desertification, (2018); Desjeux Y., Dupraz P., Kuhlman T., Paracchini M.L., Michels R., Maigne E., Reinh
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Webb S.B. The impact of increased alcohol production on the agricultural sector: a simulation study ( energy policy).1981 Seeks to estimate the upward slope of the supply curve of ethanol by estimating the response of agricultural prices to various levels of corn alcohol production. An alcohol fuel program is, on the other hand, an agricultural policy as well as an energy policy. So secondly predicts the impact of increased alcohol fuel production on important dimensions of U.S. agriculture. Describes in detail the linkages between agriculture and alcohol production from corn. Then sets out relevant features of the model used for the simulation - the U.S. Department of Agriculture's (USDA) NIRAP - and describes the results of the simulation experiments. U.S. agriculture appears well able to adapt to the impact of increased alcohol production. Consequently, the upward slope of the alcohol supply curve will be modest. Finally describes this supply curve and some other wider implications of the simulations.  -AuthorZea mays; biomass energy; fuel production; USA agriculture
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Bryden J.M.; Johnson T.; Thomson K.J.; Ferenczi T.Modelling Multifunctionality, Territorial Development, and Policy Scenarios in Rural Europe: An Alternative Perspective on CAP Reform Debates; [Modéliser la multifonctionnalité, le développement territorial et les scénarios de politiques dans l'Europe rurale: une autre perspective sur les débats concernant la réforme de la PAC]2011 This article reports an analysis of CAP alternatives using a system dynamics model developed for 11 diverse European rural regions within a recent EU Framework 6 Research Project, TOP-MARD (Towards a Policy Model of Multifunctional Agriculture and Rural Development). System dynamics, commonly used in ecological and climate change analysis, embodies a range of 'feedback loops' and allows the incorporation of a variety of novel indicators. The model includes regional economic sectors, households, a demographic module, and a quality of life module. It explicitly incorporates some of the 'new' policy concerns, especially those concerning the rural environment, populations and their quality of life, and territorial rural development. The outputs of the model are economic, social and environmental outcomes estimated for a baseline scenario (current policies) and for reform scenarios, all extended out to 2025. The analysis shows the varying economic, agricultural, social and environmental outcomes from a range of poEurope; Common Agricultural Policy; European Union; policy reform; quality of life; rural development; rural planning; sustainable developmentBalamou E., Roberts D., Psaltopoulos D., Agricultural Policy Changes and Regional Economies: A Standard CGE Analysis for Greece, (2008); Brox O., The Political Economy of Rural Development: Development Without Centralisation, (2006); Bryden J.M., Hart J.K., A New Approach to Rural Development in Europe: Germany, Greece, Scotland and Sweden, (2004); Towards a Policy Model of Multifunctional Agriculture and Rural Development, (2008); Bryden J.M., Refsgaard K., TOP-MARD Problematique, Structure and Progress - the Case of Norway, Rural Landscapes and Agricultural Policies in Europe, (2009); Johnson T.G., Bryden J.M., Refsgaard K., Modelling Rural Social, Economic and Environmental Interactions of EU Agricultural Policy, Model-Based Approaches to Learning: Using Systems Models and Simulations to Improve Understanding and Problem Solving in Complex Domains, (2008); Knickel K., Peter S., Amenity-led Development of Rural Areas: The Example of the Regional Action Pilot Programme in Germany, Amenities and Rural Develop

Aghabeygi M.; Louhichi K.Impacts of fertilizer subsidy reform options in Iran: an assessment using a Regional Crop Programming model2022 The aim of this paper is to assess the potential impacts of different fertilizer subsidy reform options on the performance of the Iranian crops production sector. This is achieved using a Regional Crop Programming (RCP) model, based on Positive Mathematical Programming, which includes in total 14 crop activities and encompasses 31 administrative regions. The RCP model is a collection of micro-economic models, working with exogenous prices, each representing the optimal crop allocation at the regional level. The model is calibrated against observed data on crop acreage, yield responses to nitrogen application, and exogenous supply elasticities. Simulation results show that a total removal of nitrogen fertilizer subsidies would affect the competitiveness of crops with the highest nitrogen application rates and lead to a slight reduction of national agricultural income, at approximately 1%. This effect, which is more pronounced at the regional level, is driven by area reallocation rather than land productivity. agricultural policy; fertilizer subsidy; Iran; land use effect; Positive Mathematical Programing (PMP); Regional Crop ModelAnnual Report for 2016, (2016); Alijani F., Salarpour M., Sabohi M., Assessing the effects of removing agriculture subsidy policy using general equilibrium model, Agricultural Economics and Development, 26, 3, pp. 218-227, (2012); Ang B.W., The LMDI approach to decomposition analysis: a practical guide, Energy Policy Journal, 33, 7, pp. 867-871, (2005); Ansari V., Hassani Diyarjan F., Salami H., Effects of agricultural land dispersion and fragmentation on the cost of agricultural products, Iranian Journal of Agricultural Economics and Development Research, 51, 3, pp. 393-412, (2020); Bakhshi M.R., Peykani G.R, Hosseini S., Saleh I., Evaluating effects of removing fertilizer subsidy and direct payment polices on cropping pattern and inputs Use (Case study: Agronomy Subsector of Sabzevar Township), Agricultural economics, 4, 2, pp. 185-207, (2010); Barikani E., Shahbazi H., Assessing the effects of input supportive policies on total agriculture productivity in Iran, Agricultural Economics and Development 24(93)
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Gilgen A.; Drobnik T.; Mann S.; Flury C.; Mack G.; Ritzel C.; Roesch A.; Gaillard G.Can agricultural policy achieve environmental goals through an indicator-based direct payment system?2023 Indicator-based frameworks for assessing farms' environmental performance have become a resource for environmental knowledge regarding the impacts of agricultural practices. The present study explores whether a novel indicator-based direct payment system, which focuses on the farms' environmental impact, could better target Swiss agricultural policy and help achieve its environmental goals. The system covers the environmental topics of biodiversity, nutrients and climate, plant protection products, and soil. Despite high direct payments, simulations with an agent-based agricultural sector model show that such indicator-based payments have a limited impact. For example, the decrease in the animal population is only moderate. Though direct payments alone can hardly lead to the desired reduction in Switzerland's environmental pollution, they could help make important contributions to a more targeted distribution of environmentally oriented direct payments and steer agricultural production in a more environmentalAgri-environmental indicators; Agri-environmental policy; Agricultural direct paymentsAtzori R., Shapoval V., Murphy K. S., Measuring Generation Y Consumers' Perceptions of Green Practices at Starbucks: An IPA Analysis, Journal of Foodservice Business Research, 21, pp. 1-21, (2018); Averos X., Aparicio M. A., Ferrari P., Guy J. H., Hubbard C., Schmid O., Ilieski V., Spoolder H. A. M., The Effect of Steps to Promote Higher Levels of Farm Animal Welfare Across the EU. Societal Versus Animal Scientists' Perceptions of Animal Welfare, Animals, 3, pp. 786-807, (2013); Batary P., Dicks L. V., Klijn D., Sutherland W. J., The Role of Agri-Environment Schemes in Conservation and Environmental Management, Conservation Biology, 29, pp. 1006-1016, (2015); Braat L., ten Brink P., The Cost of Policy Inaction. The Case of Not Meeting the 2010 Biodiversity Target, (2008); Bretscher D., Ammann C., Wust C., Nyfeler A., Felder D., Reduktionspotenziale Von Treibhaus- gasemissionen Aus Der Schweizer Nutztierhaltung' [Reduction potentials of greenhouse gas emissions from Swiss livestock farming, Agrarforschung Schw

Mack G.; Kohler A.Short- and Long-Run Policy Evaluation: Support for Grassland-Based Milk Production in Switzerland2019 Following the abolition of the milk quota in 2008, farmers in Switzerland strongly increased the use of concentrate feed in milk production. Against this background, the Swiss government introduced the voluntary grassland-based milk and meat (GMF) programme in 2014, which combines economic incentives with feeding restrictions to reduce the reliance on concentrate feed and increase the use of grass feed. We analyse the economic and ecological impacts of the GMF programme at the farm and at the sector level in the short- and long-run. We use a difference-in-differences approach (ex-post) and an agent-based simulation model SWISSland (ex-ante) to construct counterfactual states to evaluate the programme's impacts. We find that the GMF programme reduces the use of concentrate feed and increases the use of grass feed in Swiss milk production. Whereas the programme has a positive effect on economic indicators such as the farm income, we find no effect on ecological indicators such as the N surplus. Our analysis sugAgent-based sector model; agri-environmental programme; difference-in-differences; grassland-based milk production; policy evaluation; SwitzerlandSwitzerland; agri-environmental policy; agricultural economics; computer simulation; governance approach; grassland; incentive; milk production; numerical model; policy analysisAgridea Futterbilanz (Excel) Version 1.3, (2015); Fütterungsempfehlungen für Wiederkäuer, (2016); Alcott B., The sufficiency strategy: Would rich-world frugality lower environmental impact?, Ecological Economics, 64, pp. 770-786, (2008); Angrist J.D., Pischke J.-S., Mastering ‘Metrics: The Path From Cause to Effect, (2015); Archer S.C., Green M.J., Huxley J.N., Association between milk yield and serial locomotion score assessments in UK dairy cows, Journal of Dairy Science, 93, pp. 4045-4053, (2010); Bertrand M., Duflo E., Mullainathan S., How much should we trust differences-in-differences estimates?, The Quarterly Journal of Economics, 119, pp. 249-275, (2004); Blundell R., Costa Dias M., Evaluation methods for non-experimental data, Fiscal Studies, 21, pp. 427-468, (2000); Blundell R., Costa Dias M., Alternative approaches to evaluation in empirical microeconomics, The Journal of Human Resources, 44, pp. 565-640, (2009); Blundell R., Costa Dias M., Meghir C., Van Reenen J., Evaluating the employment impact

Mann S.; Zimmermann A.; Möhring A.; Ferjani A.; Mack G.; Lanz S.What impact will the rearrangement of animal-related direct payments have?; [Welche auswirkung hat die umlagerung der tierbezogenen direktzahlungen?]2012 Politically there is a broad consensus that the clearer orientation of the direct payment system towards the objectives of agricultural policy is a sensible aspect of the current reform process. However, there is disagreement as to whether the formerly animal-related contributions, as proposed in the communication on the agricultural policy 2014-2017 (AP 14-17, Federal Council 2012), should be changed to area and transferred to so-called security of supply contributions. Model calculations with SILAS and SWISSland show that such a shift would not only protect natural resources but would therefore also increase the average agricultural income by four percent.Direct payments; Economic modeling; Swiss agricultural policyBarth L., Lanz S., Hofer C., Förderung der grünlandbasierten Tier-produktion mit der Agrarpolitik 2014-2017, Agrarforschung Schweiz, 2, 1, pp. 20-25, (2011); Botschaft Zur Weiterentwicklung Der Agrarpolitik in Den Jahren 2014-2017, Bern, (2012); Ferjani A., Agricultural Policy (AP-2011) Reform and the WTO: Potential Impacts on Swiss Agriculture, (2008); Mack G., Flury C., Auswirkungen Der Agrarpolitik 2011, (2006); Mohring A., Mack G., Zimmermann A., Gennaio M.P., Mann S., Ferjani A., Modellierung von Hofübernahme-und Hofaufgabeentscheidun-gen in agentenbasierten Modellen, Yearbook of Socioeconomics in Agriculture 2011, pp. 163-188, (2011); (2011); Walsh K., Brockmeier M., Matthews A., Implications of Domestic Support Disciplines for Further Agricultural Trade Liberalization, (2005); Zimmermann A., Mohring A., Mack G., Mann S., Ferjani A., Gennaio M.-P., Auswirkungen Der Agrarpolitik 2014-2017, (2012)

Möhring A.; Mack G.; Willersinn C.Vegetable growing - Modelling heterogeneity and intensity; [Gemüseanbau - Modellierung der heterogenität und intensität]2012 The agent-based agricultural sector model, SWISSland, simulates the processes of structural change and income trends in Swiss agriculture. The objective is to provide a portrayal of the behavioural patterns of farms that is as close to reality as possible. This article describes a method of best possible deduction from cost and work requirement coefficients, which are not explicitly available in the form of accounting data, for production activities in the heterogeneous branch of farming that is vegetable growing. The amount of direct costs and work requirement is estimated using farm-specific gross yield per hectare. Forecasts for the agricultural sector with SWISSland show a positive trend for the future, provided the agricultural policy's considerations on reforming the direct payment system for the years 2014 to 2017 are implemented.Agent-based modelling; Agricultural sector model; Vegetable growingAgrarinformationssystem AGIS 2000-2009, (2009); Agrarbericht 2010, (2010); (2011); Mohring A., Zimmermann A., Mack G., Mann S., Ferjani A., Gennaio M.-P., Multidisziplinäre Agentendefinitionen für Optimierungsmodelle, Schriften Der Gesellschaft Für Wirtschafts- Und Sozialwissenschaften Des Landbaus E.V, 45, pp. 329-340, (2010); Mohring A., Mack G., Zimmermann A., Gennaio M.-P., Mann S., Ferjani A., Modellierung von Hofübernahme und -aufgabeentscheidungen in agentenbasierten Modellen, YSA, 2011, pp. 163-188, (2011); Parker D.C., Berger T., Manson A.M., Agent-Based Models of Land-Use and Land-Cover Change, Proceedings of An International Workshop, (2002); Produktionskosten Gemüse. Daten Zur Kalkulation Der Produktionskosten Und Deckungsbeiträge, (2008); (2010); Zimmermann A., Mohring A., Mack G., Mann S., Ferjani A., Gennaio M.P., Die Auswirkungen Eines Weiterentwickelten Direktzahlungssystems. Modellberechnungen Mit SILAS Und SWISS-land, (2011)



Mann S.; Ferjani A.; Zimmermann A.; Mack G.; Möhring A.What would an organic Switzerland look like?; [Wie sähe ein bioland Schweiz aus?]2013 Switzerland's high purchasing power, natural site conditions, small-scale agricultural structure and political independence arguably make it more suitable than any other country for a conversion of entire regions to organic farming. The SWISSland forecast model is used to simulate a complete changeover to organic farming for the time period 2018-20, and to compare this with a continuation of Agricultural Policy 2014-17. A complete conversion to organic agriculture would cause a slight expansion in arable farming to the detriment of animal husbandry. The decline in the work force would be slowed, and the production of foodstuffs would drop by 17 per cent (grains) to 50 per cent (sugar beet). This lower production also puts in perspective the reduction of the environmental burden, such as a 42% savings on energy expended in the agricultural sector. Switzerland's total switchover to organic farming would only be economically sustainable if consumers supported it by paying higher prices for food rather than by laConversion; Modeling; Organic farming; Swiss agricultureAcs S., Berentsen P.B.M., Huirne R.B.M., Conversion to organic arable farming in The Netherlands: A dynamic linear programming analysis, Agricultural Systems, 94, 2, pp. 405-415, (2007); Bechmann A., Maier-Schaidnagel R., Global organic farming: A realistic utopia?, Ecology and Farming, 12, pp. 29-32, (1996); Bechmann A., Ökologischer Landbau - Die Landwirtschaft Der Zukunft, (2003); Bolliger C., Reviron S., Consumer Willingness to Pay For Swiss Chicken Meat: An In-store Survey to Link Stated and Revealed Buying Behavior, (2008); Ferjani A., Reissig L., Mann S., Ein- Und Ausstieg Im Biolandbau, (2010); Freyer B., Dorninger M., Bio-Landwirtschaft und Klimaschutz in Österreich, Ökologischen Landbau, (2008); Mohring A., Zimmermann A., Mack G., Mann S., Ferjani A., Gennaio M.P., Multidisziplinäre Agentendefinitionen Für Optimierungs-modelle, (2010); Weinschenck G., Braun J., Flächendeckender ökologischer Landbau löst Umwelt- und Marktprobleme, Ökologie Und Landbau, 24, 2, (1996); Zimmermann A., Baumgartner D., Ne
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Dai E.; Ma L.; Yang W.; Wang Y.; Yin L.; Tong M.Agent-based model of land system: Theory, application and modelling framework2020 Land change science has become an interdisciplinary research direction for understanding human-natural coupling systems. As a process-oriented modelling approach, agent based model (ABM) plays an important role in revealing the driving forces of land change and understanding the process of land change. This paper starts from three aspects: The theory, application and modeling framework of ABM. First, we summarize the theoretical basis of ABM and introduce some related concepts. Then we expound the application and development of ABM in both urban land systems and agricultural land systems, and further introduce the case study of a model on Grain for Green Program in Hengduan Mountainous region, China. On the basis of combing the ABM modeling protocol, we propose the land system ABM modeling framework and process from the perspective of agents. In terms of urban land use, ABM research initially focused on the study of urban expansion based on landscape, then expanded to issues like urban residential separation,agent-based model; land change model; land change science; land system; land use; modeling frameworkAllan R.J., Survey of Agent Based Modelling and Simulation Tools, (2010); An L., Modeling human decisions in coupled human and natural systems: Review of agent-based models, Ecological Modelling, 229, pp. 25-36, (2012); An L., Linderman M., Qi J., Et al., Exploring complexity in a human-environment system: An agent-based spatial model for multidisciplinary and multiscale integration, Annals of the Association of American Geographers, 95, 1, pp. 54-79, (2005); An L., Zvoleff A., Liu J.G., Et al., Agent-based modeling in coupled human and natural systems (CHANS): Lessons from a comparative analysis, Annals of the Association of American Geographers, 104, 4, pp. 723-745, (2014); Ascensao F., Clevenger A., Santos-Reis M., Et al., Wildlife-vehicle collision mitigation: Is partial fencing the answer? An agent-based model approach, Ecological Modelling, 257, pp. 36-43, (2013); Bakker M.M., Alam S.J., van Dijk J., Et al., Land-use change arising from rural land exchange: An agent-based simulation model, Landscape Eco
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English 17 10.1016/S0169-5150(03)00080-Xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-1042278980&doi=10.1016%2fS0169-5150%2803%2900080-X&partnerID=40&md5=e135ce652c185fef984a0e99fabb70b00 Econometric production models

English 10.1016/S0306-9192(01)00004-510.1016/S0306-9192(01)00004-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034934502&doi=10.1016%2fS0306-9192%2801%2900004-5&partnerID=40&md5=86c5c37724eaf61123764fa6d668f0770 Econometric production models

English 30 10.1016/S0306-9192(99)00061-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0033983641&doi=10.1016%2fS0306-9192%2899%2900061-5&partnerID=40&md5=f4f15c66890619ada1e0727e8a9389eb0 Econometric production models

English 12 10.1016/S0378-3774(99)00030-Xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0033200035&doi=10.1016%2fS0378-3774%2899%2900030-X&partnerID=40&md5=70a5fad349fb0d796a1e2bf0874197b80 Econometric production models

English 0 10.1080/13600819408424081https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028577036&doi=10.1080%2f13600819408424081&partnerID=40&md5=f7151d5cadc1188fe0dde89d50357e980 Econometric production models

English 2 10.1088/1755-1315/341/1/012214https://www.scopus.com/inward/record.uri?eid=2-s2.0-85076132864&doi=10.1088%2f1755-1315%2f341%2f1%2f012214&partnerID=40&md5=e633976e12ec5d7bde55dc65bd83bc390 Econometric production models

English 56 10.1093/ajae/aar037https://www.scopus.com/inward/record.uri?eid=2-s2.0-80052594964&doi=10.1093%2fajae%2faar037&partnerID=40&md5=c97d5715c36aad41844d8def617c10b80 Econometric production models

English 44 10.1093/erae/23.2.161https://www.scopus.com/inward/record.uri?eid=2-s2.0-0030478429&doi=10.1093%2ferae%2f23.2.161&partnerID=40&md5=bdf8c0284ed5a6f4bf6786a20b1389300 Econometric production models

English 102 10.1093/erae/jbu024https://www.scopus.com/inward/record.uri?eid=2-s2.0-84926680179&doi=10.1093%2ferae%2fjbu024&partnerID=40&md5=420752d6447cce69ac935df25dcd97b50 Econometric production models

English 9 10.1093/erae/jbw028https://www.scopus.com/inward/record.uri?eid=2-s2.0-85053788172&doi=10.1093%2ferae%2fjbw028&partnerID=40&md5=5edeef06d81bd2db7dd6e0ee49fd434b0 Econometric production models

English 3 10.1108/IJOEM-03-2023-0390https://www.scopus.com/inward/record.uri?eid=2-s2.0-85168108413&doi=10.1108%2fIJOEM-03-2023-0390&partnerID=40&md5=adf38e5ad83d5c30e4495f306a38c1620 Econometric production models

English 10 10.1111/1477-9552.12149https://www.scopus.com/inward/record.uri?eid=2-s2.0-84960154502&doi=10.1111%2f1477-9552.12149&partnerID=40&md5=1f7b27d3e99f92d4bf18ebc9e53ee4790 Econometric production models

English 11 10.1111/agec.12266https://www.scopus.com/inward/record.uri?eid=2-s2.0-84981295029&doi=10.1111%2fagec.12266&partnerID=40&md5=4b78e0597476c3029e578699d07079e60 Econometric production models

English 4 10.1111/caje.12153https://www.scopus.com/inward/record.uri?eid=2-s2.0-84969790455&doi=10.1111%2fcaje.12153&partnerID=40&md5=4f46e0c679f78b10008ab838a68721150 Econometric production models

English 86 10.1111/j.1467-8276.2006.00857.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-33644763039&doi=10.1111%2fj.1467-8276.2006.00857.x&partnerID=40&md5=4b47c07eb169897dd61d176d4fecc47d0 Econometric production models

English 93 10.1111/j.1467-8276.2009.01311.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-70149116121&doi=10.1111%2fj.1467-8276.2009.01311.x&partnerID=40&md5=cf3fbb21fc816ffa8d12c84970b333ac0 Econometric production models

English 5 10.1139/x97-209https://www.scopus.com/inward/record.uri?eid=2-s2.0-0031747217&doi=10.1139%2fx97-209&partnerID=40&md5=f63b43e8ec920dec15a091705ab9ab500 Econometric production models

English 2 10.17221/193/2016-AGRICECONhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-85040947057&doi=10.17221%2f193%2f2016-AGRICECON&partnerID=40&md5=995d945a0ce3a8791fdcb15fa32b6d550 Econometric production models

English 3 10.17221/328/2022-AGRICECONhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-85147499269&doi=10.17221%2f328%2f2022-AGRICECON&partnerID=40&md5=44c906011ff37047cd4a8a9280282bb60 Econometric production models

English 0 10.18697/ajfand.121.22405https://www.scopus.com/inward/record.uri?eid=2-s2.0-85165386780&doi=10.18697%2fajfand.121.22405&partnerID=40&md5=005ed57a301b04c354beec1d79a7724e0 Econometric production models

English 10 10.2307/1238604https://www.scopus.com/inward/record.uri?eid=2-s2.0-84864410111&doi=10.2307%2f1238604&partnerID=40&md5=b647a3d9e23f7890c70c7f0b24e2807e0 Econometric production models

English 7 10.2307/1242573https://www.scopus.com/inward/record.uri?eid=2-s2.0-0026958025&doi=10.2307%2f1242573&partnerID=40&md5=2cb4939b3478280b620bec1c4d79980a0 Econometric production models

English 0 10.2478/euco-2022-0018https://www.scopus.com/inward/record.uri?eid=2-s2.0-85134530947&doi=10.2478%2feuco-2022-0018&partnerID=40&md5=7548ae1ba552b496f26ba355e1189d880 Econometric production models

English 4 10.25103/jestr.122.25https://www.scopus.com/inward/record.uri?eid=2-s2.0-85068765935&doi=10.25103%2fjestr.122.25&partnerID=40&md5=b1d6c4f65db80eee39e000a902c759300 Econometric production models

English 1 10.3389/fsufs.2023.1098642https://www.scopus.com/inward/record.uri?eid=2-s2.0-85163599485&doi=10.3389%2ffsufs.2023.1098642&partnerID=40&md5=3a145873d1851cb49d8fc8e9f778476d0 Econometric production models

English 6 10.3390/agronomy10030429https://www.scopus.com/inward/record.uri?eid=2-s2.0-85082513803&doi=10.3390%2fagronomy10030429&partnerID=40&md5=f77fadeddb9ecd1bd777469920b7f4c10 Econometric production models

English 12 10.3390/ijerph17103714https://www.scopus.com/inward/record.uri?eid=2-s2.0-85085613133&doi=10.3390%2fijerph17103714&partnerID=40&md5=374f1773163adf6141ca3c9500f6d5200 Econometric production models

English 3 10.3390/su14020735https://www.scopus.com/inward/record.uri?eid=2-s2.0-85122530879&doi=10.3390%2fsu14020735&partnerID=40&md5=c8bcf3bf3ef41e0f7fa6de32f95e65c10 Econometric production models

English 10 10.3390/su9101678https://www.scopus.com/inward/record.uri?eid=2-s2.0-85029714341&doi=10.3390%2fsu9101678&partnerID=40&md5=dcf97f2c85fab833b6abcfe0c7af511b0 Econometric production models

English 0 10.3997/2214-4609.2022580077https://www.scopus.com/inward/record.uri?eid=2-s2.0-85159351396&doi=10.3997%2f2214-4609.2022580077&partnerID=40&md5=c3521408b57f42a7de1fd0ea95cfa3ea0 Econometric production models

English 0 10.53936/AFJARE.2021.16(4).24https://www.scopus.com/inward/record.uri?eid=2-s2.0-85129909127&doi=10.53936%2fAFJARE.2021.16%284%29.24&partnerID=40&md5=f5424cfa035e8f3be467c23c370edefb0 Econometric production models

English 1 10.7896/j.1326https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086665242&doi=10.7896%2fj.1326&partnerID=40&md5=a58702e7bc883b07b9589e4efd7abb150 Econometric production models

English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85100924867&partnerID=40&md5=9003cc7afa802a930f7eb52eda2b5a800 Econometric production models

English 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-80755155780&partnerID=40&md5=5f936275bf2b38f139ba725cd50bfca00 Econometric production models

English 4 10.1016/0308-521X(94)90198-Ohttps://www.scopus.com/inward/record.uri?eid=2-s2.0-1842387387&doi=10.1016%2f0308-521X%2894%2990198-O&partnerID=40&md5=bee93febae44a73275a1f88c8f88d4b6AGSIM Econometric production models

English 9 10.1080/03031853.2008.9523803https://www.scopus.com/inward/record.uri?eid=2-s2.0-78649537366&doi=10.1080%2f03031853.2008.9523803&partnerID=40&md5=7bc4f716ee5ca1e6b0a5e279b0e5ed71BFAP Econometric production models

English 0 10.1080/03031853.2011.589982https://www.scopus.com/inward/record.uri?eid=2-s2.0-80052723483&doi=10.1080%2f03031853.2011.589982&partnerID=40&md5=e8626f62fdb0d9c707e67ecbef40c148BFAP Econometric production models

English 6 10.1108/CAER-08-2016-0136https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052478885&doi=10.1108%2fCAER-08-2016-0136&partnerID=40&md5=fd2f5de9e97ff50930c458faaa94d8b8CASM Econometric production models

English 9 10.1100/tsw.2001.355https://www.scopus.com/inward/record.uri?eid=2-s2.0-1542571057&doi=10.1100%2ftsw.2001.355&partnerID=40&md5=098c96b195fd5a320bb4ea0d4c2392d4CRAM Econometric production models

English 19 10.1016/S0921-8009(02)00024-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0036079546&doi=10.1016%2fS0921-8009%2802%2900024-1&partnerID=40&md5=4fd95e3dcad081ddc6d62e93c97ad4ebDIAS Econometric production models

English 6 10.1023/A:1017922417931https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034784615&doi=10.1023%2fA%3a1017922417931&partnerID=40&md5=81417c2d24e99ad9f0a4a8bb054c7e5fDIAS Econometric production models

English 5 https://www.scopus.com/inward/record.uri?eid=2-s2.0-27644556785&partnerID=40&md5=0db22ee4dd83fd6f43f3971b37d93ef1EU GOLD Econometric production models



English 2 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0020685316&partnerID=40&md5=9d1dd7ca46a567e8abf5bf61e1183e28FAPSIM Econometric production models

English 10 10.22616/ERDev2017.16.N108https://www.scopus.com/inward/record.uri?eid=2-s2.0-85033395496&doi=10.22616%2fERDev2017.16.N108&partnerID=40&md5=768e7d13b8a443c52ce1701c10e06c2dLASAM Econometric production models

English 5 10.22616/ERDev2018.17.N151https://www.scopus.com/inward/record.uri?eid=2-s2.0-85048956197&doi=10.22616%2fERDev2018.17.N151&partnerID=40&md5=948b5789ff6acabbfb6f829b753b1dbaLASAM Econometric production models

English 2 10.22616/ERDev2019.18.N050https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067113364&doi=10.22616%2fERDev2019.18.N050&partnerID=40&md5=89be172ee1a174ba31041486fa3cbb70LASAM Econometric production models

English 20 10.1002/bbb.2091https://www.scopus.com/inward/record.uri?eid=2-s2.0-85081279997&doi=10.1002%2fbbb.2091&partnerID=40&md5=5285a0cac1332e7c26b78d4f52981c54POLYSYS Econometric production models

English 36 10.1016/j.enpol.2011.11.009https://www.scopus.com/inward/record.uri?eid=2-s2.0-84855935788&doi=10.1016%2fj.enpol.2011.11.009&partnerID=40&md5=d56247f3a0c6205bb76dcd80e40bf2f3POLYSYS Econometric production models

English 112 10.1016/S0961-9534(99)00095-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034052135&doi=10.1016%2fS0961-9534%2899%2900095-1&partnerID=40&md5=7fc76cb7d9800a24781841419757a6faPOLYSYS Econometric production models

English 1 10.13031/trans.12505https://www.scopus.com/inward/record.uri?eid=2-s2.0-85046109088&doi=10.13031%2ftrans.12505&partnerID=40&md5=c1cb8f730394d5c91c63901e5b8e0e40POLYSYS Econometric production models

English 27 10.2489/jswc.65.5.267https://www.scopus.com/inward/record.uri?eid=2-s2.0-77957793002&doi=10.2489%2fjswc.65.5.267&partnerID=40&md5=4d989592e4488ac35f185545f4f71d94POLYSYS Econometric production models

English 1 10.1007/978-3-030-93262-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-85159000019&doi=10.1007%2f978-3-030-93262-6&partnerID=40&md5=7ced3cf2e424440267f54006b42b5e4a0 exclusion

English 0 10.1016/0161-8938(84)90020-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-34248685790&doi=10.1016%2f0161-8938%2884%2990020-6&partnerID=40&md5=6f224f1fafec371a55a1197268a5b0ba0 exclusion

English 0 10.1016/B978-0-444-63536-5.00010-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-84976444881&doi=10.1016%2fB978-0-444-63536-5.00010-7&partnerID=40&md5=a3225c925f90054fa9522238d1ad40bf0 exclusion

English 0 10.1016/j.ecoleng.2023.107175https://www.scopus.com/inward/record.uri?eid=2-s2.0-85182019654&doi=10.1016%2fj.ecoleng.2023.107175&partnerID=40&md5=60536020d7f5a5a8e793ee94b54f4a440 exclusion

English 3 10.1016/j.envsci.2021.08.009https://www.scopus.com/inward/record.uri?eid=2-s2.0-85114053918&doi=10.1016%2fj.envsci.2021.08.009&partnerID=40&md5=5a4c46b69234729b2f244d6c6e25ff880 exclusion

English 18 10.1016/j.gloenvcha.2022.102510https://www.scopus.com/inward/record.uri?eid=2-s2.0-85126886923&doi=10.1016%2fj.gloenvcha.2022.102510&partnerID=40&md5=6124338644eecdd65b16bced27c415600 exclusion

English 6 10.1016/j.landusepol.2004.08.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-33646859773&doi=10.1016%2fj.landusepol.2004.08.001&partnerID=40&md5=628c80b0d3190de403c4c4044a59ff940 exclusion

English 60 10.1016/j.landusepol.2014.09.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-84907484414&doi=10.1016%2fj.landusepol.2014.09.002&partnerID=40&md5=e5c129ed5b767333693aad1dd079cabe0 exclusion

English 18 10.1016/j.landusepol.2017.10.044https://www.scopus.com/inward/record.uri?eid=2-s2.0-85032204811&doi=10.1016%2fj.landusepol.2017.10.044&partnerID=40&md5=8c577f99fd125133cdb772b49a9555030 exclusion

English 0 10.1108/IMDS-08-2023-0532https://www.scopus.com/inward/record.uri?eid=2-s2.0-85183664951&doi=10.1108%2fIMDS-08-2023-0532&partnerID=40&md5=e0babf2c959b524e13fc4281bfd460ad0 exclusion

English 14 10.13165/VPA-17-16-2-05https://www.scopus.com/inward/record.uri?eid=2-s2.0-85028646121&doi=10.13165%2fVPA-17-16-2-05&partnerID=40&md5=ff5cb304e008c5443d7383b7e9a5e9dc0 exclusion

English 0 10.1371/journal.pone.0297509https://www.scopus.com/inward/record.uri?eid=2-s2.0-85183333473&doi=10.1371%2fjournal.pone.0297509&partnerID=40&md5=7838d1ceaab14a494eb4850966ebdce60 exclusion

English 6 10.2307/1243916https://www.scopus.com/inward/record.uri?eid=2-s2.0-0028569279&doi=10.2307%2f1243916&partnerID=40&md5=7f6d5087a06fac0d81a423c49a77ccff0 exclusion

English 7 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086250362&partnerID=40&md5=fb6ac53b564559aea92f8c3499c05ded0 exclusion

English 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7fGAS-EM exclusion

English 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5aGAS-EM exclusion

English 39 10.1007/s10980-006-9060-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-34247634156&doi=10.1007%2fs10980-006-9060-8&partnerID=40&md5=caede73c9afa74a2c055b3aeffd79802GEPARD exclusion

English 13 10.1007/s10980-021-01321-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-85113389778&doi=10.1007%2fs10980-021-01321-8&partnerID=40&md5=a3777723eba03798a668adb3f772ec7dInVEST exclusion

English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830Nature Planner exclusion

English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830Regional Production Ecology approaches exclusion

English 10 10.1007/s10666-016-9522-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-84978138218&doi=10.1007%2fs10666-016-9522-6&partnerID=40&md5=203d31a627ca7936d480dae697b4231aTIMES-Canada exclusion

English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0020447354&partnerID=40&md5=9fedbb017423f8a2068c492602132df80 exclusion

English 0 10.1007/978-981-99-6062-0_56https://www.scopus.com/inward/record.uri?eid=2-s2.0-85174576979&doi=10.1007%2f978-981-99-6062-0_56&partnerID=40&md5=9ee0cf92aa5f0ce917d21cf1936ada860 Farm management LP models

English 22 10.1007/s10980-019-00773-3https://www.scopus.com/inward/record.uri?eid=2-s2.0-85061307961&doi=10.1007%2fs10980-019-00773-3&partnerID=40&md5=0182575221dd63f4029f3476d3f52adf0 Farm management LP models

English 30 10.1016/0014-2921(95)00016-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-0029539838&doi=10.1016%2f0014-2921%2895%2900016-7&partnerID=40&md5=81b4dddf60bab392dce5f214787496260 Farm management LP models

English 79 10.1016/j.agee.2003.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-1842767323&doi=10.1016%2fj.agee.2003.08.010&partnerID=40&md5=63d5d1438a982abcadec420c297b263a0 Farm management LP models

English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af28300 Farm management LP models

English 16 10.1016/j.agsy.2010.03.013https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955053658&doi=10.1016%2fj.agsy.2010.03.013&partnerID=40&md5=776556a3baa81c6c9ad7ead6a00cc6d30 Farm management LP models

English 6 10.1016/j.agsy.2022.103414https://www.scopus.com/inward/record.uri?eid=2-s2.0-85131434914&doi=10.1016%2fj.agsy.2022.103414&partnerID=40&md5=fda6412275fbe8cede155abf59ddcddc0 Farm management LP models

English 21 10.1016/j.envsoft.2005.07.015https://www.scopus.com/inward/record.uri?eid=2-s2.0-33749260351&doi=10.1016%2fj.envsoft.2005.07.015&partnerID=40&md5=7c6459ab939723af85516b8778dee5920 Farm management LP models

English 32 10.1080/00750770801909342https://www.scopus.com/inward/record.uri?eid=2-s2.0-44949168633&doi=10.1080%2f00750770801909342&partnerID=40&md5=47c9413e48876c27a617f843ca469fed0 Farm management LP models

English 2 10.1080/14693062.2016.1215285https://www.scopus.com/inward/record.uri?eid=2-s2.0-84984889780&doi=10.1080%2f14693062.2016.1215285&partnerID=40&md5=44b56dc1c5b41f4957c015b8aff2d7de0 Farm management LP models

English 20 10.1111/1477-9552.12279https://www.scopus.com/inward/record.uri?eid=2-s2.0-85064906138&doi=10.1111%2f1477-9552.12279&partnerID=40&md5=b2e382ed8db600e9acda909b2f6e72d30 Farm management LP models

English 21 10.1111/1477-9552.12383https://www.scopus.com/inward/record.uri?eid=2-s2.0-85088120993&doi=10.1111%2f1477-9552.12383&partnerID=40&md5=bee16cd31e3c643858cab0ebb647ac420 Farm management LP models

English 1 10.1177/00307270221077380https://www.scopus.com/inward/record.uri?eid=2-s2.0-85124883469&doi=10.1177%2f00307270221077380&partnerID=40&md5=0a2d7487c738ff496382bf9bb02d60320 Farm management LP models

English 6 10.17170/kobra-20191127816https://www.scopus.com/inward/record.uri?eid=2-s2.0-85083325558&doi=10.17170%2fkobra-20191127816&partnerID=40&md5=e3a3c0b17ec6a22bd422040d69bf5c0c0 Farm management LP models

English 1 10.18267/j.pep.753https://www.scopus.com/inward/record.uri?eid=2-s2.0-85096896088&doi=10.18267%2fj.pep.753&partnerID=40&md5=97dd57bde13cb7e8ee8d9c706110756e0 Farm management LP models

English 5 10.3166/jds.15.181-196https://www.scopus.com/inward/record.uri?eid=2-s2.0-84992063835&doi=10.3166%2fjds.15.181-196&partnerID=40&md5=c2bde957b14f3e3a5664cee62634d8770 Farm management LP models

English 10 10.3368/le.84.4.620https://www.scopus.com/inward/record.uri?eid=2-s2.0-57349096705&doi=10.3368%2fle.84.4.620&partnerID=40&md5=4f3e22b48c0f8c37fc3a168a486f4d120 Farm management LP models

English 3 10.3390/en14248242https://www.scopus.com/inward/record.uri?eid=2-s2.0-85120775587&doi=10.3390%2fen14248242&partnerID=40&md5=9f943f15d19a0700ab79b2c7e9383b6b0 Farm management LP models

English 5 10.4018/jdsst.2012010102https://www.scopus.com/inward/record.uri?eid=2-s2.0-84860293202&doi=10.4018%2fjdsst.2012010102&partnerID=40&md5=21d12a1e01c5d56f3f251196afb4040c0 Farm management LP models



English 13 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0027721816&partnerID=40&md5=104979a54c69036a611d93592aa4a27a0 Farm management LP models

English 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7fFARMIS Farm management LP models

English 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5aFARMIS Farm management LP models

English 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7FSSIM Farm management LP models

English 9 10.1007/978-3-319-48454-9_42https://www.scopus.com/inward/record.uri?eid=2-s2.0-85019261587&doi=10.1007%2f978-3-319-48454-9_42&partnerID=40&md5=d3f7cb6dff244441f7bbdd5302db9f3eIFM-CAP Farm management LP models

English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830Kraichgau Farm management LP models

English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830MODAM Farm management LP models

English 34 10.1016/j.landusepol.2008.05.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-69349105782&doi=10.1016%2fj.landusepol.2008.05.001&partnerID=40&md5=972d72f0d9a87705ba1e38a1bbddd024MODAM Farm management LP models

English 4 10.1504/IJSD.2014.058435https://www.scopus.com/inward/record.uri?eid=2-s2.0-84891605673&doi=10.1504%2fIJSD.2014.058435&partnerID=40&md5=8d9ea0ca2e7f14b1eb9ec2ea5c8b9658OSTRAL Farm management LP models

English 3 10.4018/978-1-61692-871-1.ch010https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900578373&doi=10.4018%2f978-1-61692-871-1.ch010&partnerID=40&md5=1343fc1340ab12ab194b4387d96e4395PROMAPA Farm management LP models

English 25 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84955145301&partnerID=40&md5=b6ec437c289d25784366a0fccd951a52SEPALE Farm management LP models

English 17 10.1016/S0301-6226(02)00308-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0037355240&doi=10.1016%2fS0301-6226%2802%2900308-1&partnerID=40&md5=85cf2b6996e2897a499802d9c82fd4e8TIPI-CAL Farm management LP models

English 4 10.3220/LBF1481641394000https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015203449&doi=10.3220%2fLBF1481641394000&partnerID=40&md5=bd0dcbeb2b4c4f14c8867008980f1b7fTIPI-CAL Farm management LP models

English 1 10.3220/LBF-2014-1-16https://www.scopus.com/inward/record.uri?eid=2-s2.0-84912113362&doi=10.3220%2fLBF-2014-1-16&partnerID=40&md5=6d3239f210fc3b5d0774b26ebd6b0e5aTIPI-CAL Farm management LP models

English 10 10.1007/s12061-010-9051-7https://www.scopus.com/inward/record.uri?eid=2-s2.0-79960300962&doi=10.1007%2fs12061-010-9051-7&partnerID=40&md5=c5688d2c920738c0c1af2806d2b9b4d50 Integrated bio-economic models

English 126 10.1016/0921-8009(95)00026-6https://www.scopus.com/inward/record.uri?eid=2-s2.0-0029532637&doi=10.1016%2f0921-8009%2895%2900026-6&partnerID=40&md5=2272f583d08ef5303f024196db14f5810 Integrated bio-economic models

English 49 10.1016/j.agee.2009.01.021https://www.scopus.com/inward/record.uri?eid=2-s2.0-63049099255&doi=10.1016%2fj.agee.2009.01.021&partnerID=40&md5=e72c33993716ae5b8421b17368493d5a0 Integrated bio-economic models

English 41 10.1016/j.agsy.2012.01.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-84856597934&doi=10.1016%2fj.agsy.2012.01.002&partnerID=40&md5=8f10e30e5417d1421cbf735513a327ea0 Integrated bio-economic models

English 30 10.1016/j.eja.2016.09.009https://www.scopus.com/inward/record.uri?eid=2-s2.0-85003441745&doi=10.1016%2fj.eja.2016.09.009&partnerID=40&md5=897c8d58985ce19b9750d4a8453d65fa0 Integrated bio-economic models

English 74 10.1016/j.jenvman.2013.04.037https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879356717&doi=10.1016%2fj.jenvman.2013.04.037&partnerID=40&md5=49c3ed7e5965d269a6622dba844bc4700 Integrated bio-economic models

English 14 10.1016/j.jenvman.2021.113432https://www.scopus.com/inward/record.uri?eid=2-s2.0-85111674078&doi=10.1016%2fj.jenvman.2021.113432&partnerID=40&md5=3d9ff1723750c914fa8e55e1fc91524a0 Integrated bio-economic models

English 7 10.1016/j.landusepol.2020.105128https://www.scopus.com/inward/record.uri?eid=2-s2.0-85091798996&doi=10.1016%2fj.landusepol.2020.105128&partnerID=40&md5=c13ba03c12c5bad57fb48f7f51f3fde60 Integrated bio-economic models

English 24 10.1016/j.matcom.2005.02.030https://www.scopus.com/inward/record.uri?eid=2-s2.0-19744369938&doi=10.1016%2fj.matcom.2005.02.030&partnerID=40&md5=ef0fe6f9d1884b010b974937979f54a70 Integrated bio-economic models

English 10 10.1016/j.rser.2022.112182https://www.scopus.com/inward/record.uri?eid=2-s2.0-85124267355&doi=10.1016%2fj.rser.2022.112182&partnerID=40&md5=ef4d68e36cfff2b34d3c4121ea2b817b0 Integrated bio-economic models

English 4 10.1016/S0308-521X(02)00078-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-0037400820&doi=10.1016%2fS0308-521X%2802%2900078-1&partnerID=40&md5=afd6eed333da00d3465f0230cb0396030 Integrated bio-economic models

English 12 10.1016/S0308-521X(98)00032-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-0031741934&doi=10.1016%2fS0308-521X%2898%2900032-8&partnerID=40&md5=ef4d04a55ffba470dde89ba6d5e00c1f0 Integrated bio-economic models

English 48 10.1016/S0308-521X(98)00041-9https://www.scopus.com/inward/record.uri?eid=2-s2.0-0031741305&doi=10.1016%2fS0308-521X%2898%2900041-9&partnerID=40&md5=beb8d1299e0a1aa5e38d8d2d2138be440 Integrated bio-economic models

English 3 10.1017/S0021859611000165https://www.scopus.com/inward/record.uri?eid=2-s2.0-79951585319&doi=10.1017%2fS0021859611000165&partnerID=40&md5=bcb261b5fd19cc06d6f0bf891a624c040 Integrated bio-economic models

English 12 10.1111/agec.12383https://www.scopus.com/inward/record.uri?eid=2-s2.0-85033665201&doi=10.1111%2fagec.12383&partnerID=40&md5=898b97834ff118e2d2d3a967b2f247120 Integrated bio-economic models

English 13 10.1111/j.1477-9552.1995.tb00784.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0029544483&doi=10.1111%2fj.1477-9552.1995.tb00784.x&partnerID=40&md5=2096bda355cc584a3d5a2ff8a7cbe80b0 Integrated bio-economic models

English 10 10.1111/j.1538-4632.2000.tb00424.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0033841042&doi=10.1111%2fj.1538-4632.2000.tb00424.x&partnerID=40&md5=58e25a666daf4cdc3e2e947b151885100 Integrated bio-economic models

English 15 10.1111/j.1744-7976.1996.tb00151.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0030328496&doi=10.1111%2fj.1744-7976.1996.tb00151.x&partnerID=40&md5=fa99d5b57ebab1b1b37929977ec348840 Integrated bio-economic models

English 18 10.1111/j.1749-8198.2009.00307.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-77957149636&doi=10.1111%2fj.1749-8198.2009.00307.x&partnerID=40&md5=4c160b422754bb6aa750fe66997329660 Integrated bio-economic models

English 8 10.5337/2015.218https://www.scopus.com/inward/record.uri?eid=2-s2.0-84979257066&doi=10.5337%2f2015.218&partnerID=40&md5=fd1f53d6c93bd4d6977063fad57908830 Integrated bio-economic models

English 1 10.54386/jam.v25i1.2052https://www.scopus.com/inward/record.uri?eid=2-s2.0-85150063448&doi=10.54386%2fjam.v25i1.2052&partnerID=40&md5=b04d921ec019fed645c7f30f45d512f70 Integrated bio-economic models

English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84866136322&partnerID=40&md5=6cff1e9f3b2e8f207cb8f33e3227f5eb0 Integrated bio-economic models

English 6 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0032609774&partnerID=40&md5=6dda520586eee45aaced422664eb9ee00 Integrated bio-economic models

English 9 10.1111/j.1752-1688.2008.00182.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-44049098495&doi=10.1111%2fj.1752-1688.2008.00182.x&partnerID=40&md5=94e5c16549f39a88d9815eb00f30677bCEEOT-MMS Integrated bio-economic models

English 9 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086231502&partnerID=40&md5=cb69a77b0ea826de12e4c43d5449a40eDeSurvey IAM Integrated bio-economic models

English 36 10.1016/j.agsy.2005.04.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-33644509290&doi=10.1016%2fj.agsy.2005.04.002&partnerID=40&md5=7d8f0fe67cac3b4725e8de0813fd56e2ECECMOD Integrated bio-economic models

English 37 10.1016/S0921-8009(98)00116-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0032841109&doi=10.1016%2fS0921-8009%2898%2900116-5&partnerID=40&md5=bd6abea95651321a9cd812263e161bd2ECECMOD Integrated bio-economic models

English 1 10.3233/978-1-61499-073-4-379https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879216431&doi=10.3233%2f978-1-61499-073-4-379&partnerID=40&md5=2c90665a3a7d962ab1d994c2f97fe22cEU-Water-DSS Integrated bio-economic models

English 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-55849140573&partnerID=40&md5=4ea0d64af0a3ce56d5109587fee4ca0dITE2M/Pro-Land Integrated bio-economic models

English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830ITE2M/Pro-Land Integrated bio-economic models

English 65 10.1016/j.ecolmodel.2010.03.023https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955674192&doi=10.1016%2fj.ecolmodel.2010.03.023&partnerID=40&md5=dea9160de7afb032d41ed6eefb05ab9fLUMOCAP Integrated bio-economic models

English 13 10.1016/S0308-521X(98)00036-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0031741304&doi=10.1016%2fS0308-521X%2898%2900036-5&partnerID=40&md5=aab5b1bb330f7b1b0df5a2ec00850bb4MATA Integrated bio-economic models

English 39 10.1016/j.ecolmodel.2009.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955512819&doi=10.1016%2fj.ecolmodel.2009.08.010&partnerID=40&md5=0996a6513282a9fb3f57b2cf10754c6aMEA-Scope Integrated bio-economic models

English 85 10.1016/j.envsci.2009.01.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-68949144272&doi=10.1016%2fj.envsci.2009.01.001&partnerID=40&md5=396ed9d4a6bfd57f19c428779ff6aba2MEA-Scope Integrated bio-economic models

English 12 10.1016/j.agwat.2020.106194https://www.scopus.com/inward/record.uri?eid=2-s2.0-85084156451&doi=10.1016%2fj.agwat.2020.106194&partnerID=40&md5=8185fec8be596c5013dc2f7fe0f72d81MODSSAT Integrated bio-economic models

English 19 10.1016/S1001-0742(09)60191-1https://www.scopus.com/inward/record.uri?eid=2-s2.0-77953705448&doi=10.1016%2fS1001-0742%2809%2960191-1&partnerID=40&md5=1286ff4174fa4e7682d20b9aa7abcd67REGFLUD (=RAUMIS + GROWA/DENUZ) Integrated bio-economic models



English 6 10.1007/978-90-481-3619-3_6https://www.scopus.com/inward/record.uri?eid=2-s2.0-84900233942&doi=10.1007%2f978-90-481-3619-3_6&partnerID=40&md5=0fbc110803ecc39eb66d77555b54b9ceSEAMLESS-IF Integrated bio-economic models

English 39 10.1016/j.ecolmodel.2009.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955512819&doi=10.1016%2fj.ecolmodel.2009.08.010&partnerID=40&md5=0996a6513282a9fb3f57b2cf10754c6aSEAMLESS-IF Integrated bio-economic models

English 51 10.1016/j.envsci.2009.01.013https://www.scopus.com/inward/record.uri?eid=2-s2.0-68349088094&doi=10.1016%2fj.envsci.2009.01.013&partnerID=40&md5=90fde984bbba74a9283aacb2c09ab2d1SEAMLESS-IF Integrated bio-economic models

English 93 10.1016/j.envsci.2009.02.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-68349118554&doi=10.1016%2fj.envsci.2009.02.005&partnerID=40&md5=692f1a6e1cfb1041fd694ca962819c1cSEAMLESS-IF Integrated bio-economic models

English 66 10.1111/j.1477-9552.2010.00241.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-77954046135&doi=10.1111%2fj.1477-9552.2010.00241.x&partnerID=40&md5=68482858f30f68d27b4456c82f4a16c1SEAMLESS-IF Integrated bio-economic models

English 1 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84865357805&partnerID=40&md5=6f8eedc4381efebe791d3996f73fd356SEAMLESS-IF Integrated bio-economic models

English 39 10.1016/j.ecolmodel.2009.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-77955512819&doi=10.1016%2fj.ecolmodel.2009.08.010&partnerID=40&md5=0996a6513282a9fb3f57b2cf10754c6aSIAT (SENSOR Project) Integrated bio-economic models

English 33 10.1007/978-3-540-78648-1_7https://www.scopus.com/inward/record.uri?eid=2-s2.0-84889794950&doi=10.1007%2f978-3-540-78648-1_7&partnerID=40&md5=6b105d00f3cc143bca0ee78119b8d37aSIAT (SENSOR Project) Integrated bio-economic models

English 3 10.18461/ijfsd.v12i2.91https://www.scopus.com/inward/record.uri?eid=2-s2.0-85115402750&doi=10.18461%2fijfsd.v12i2.91&partnerID=40&md5=743eb863ea226fcb55758b87764fe85eSUPREMA Integrated bio-economic models

English 93 10.1016/j.gloenvcha.2010.12.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-79956279787&doi=10.1016%2fj.gloenvcha.2010.12.001&partnerID=40&md5=e312b08090176bd3b263dd2b6c260b2eWEAP Integrated bio-economic models

English 6 10.1007/698_2019_393https://www.scopus.com/inward/record.uri?eid=2-s2.0-85098845197&doi=10.1007%2f698_2019_393&partnerID=40&md5=53004709e6ed90ed11817853cc52565d0 Landscape/watershed models

English 67 10.1007/s00267-005-0211-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-33749531896&doi=10.1007%2fs00267-005-0211-5&partnerID=40&md5=ff0e5a9375b5f68044e8506dc670c3a30 Landscape/watershed models

English 19 10.1007/s00267-008-9270-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-67349202142&doi=10.1007%2fs00267-008-9270-8&partnerID=40&md5=c7fb608a80522d9b9efac4d314ecc8870 Landscape/watershed models

English 70 10.1016/j.agee.2011.03.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-79960362752&doi=10.1016%2fj.agee.2011.03.005&partnerID=40&md5=bdb47e48e70ffc9b5e85471202e4cce00 Landscape/watershed models

English 69 10.1016/j.agsy.2004.11.001https://www.scopus.com/inward/record.uri?eid=2-s2.0-27444444056&doi=10.1016%2fj.agsy.2004.11.001&partnerID=40&md5=cfee9236f21b40e01388dcaa0c8638a10 Landscape/watershed models

English 8 10.1016/j.biosystemseng.2014.06.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-84918538860&doi=10.1016%2fj.biosystemseng.2014.06.006&partnerID=40&md5=c08953832304ccd38de861c51d244e470 Landscape/watershed models
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English 28 10.1016/S0169-2046(01)00175-Xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0035887901&doi=10.1016%2fS0169-2046%2801%2900175-X&partnerID=40&md5=402dbf59780fbf5c2baf73cc2330f20e0 Structural simulation models

English 482 10.1016/S0169-5150(01)00082-2https://www.scopus.com/inward/record.uri?eid=2-s2.0-0035168733&doi=10.1016%2fS0169-5150%2801%2900082-2&partnerID=40&md5=079f43378cb4df93be0cb890ac3ba01b0 Structural simulation models

English 55 10.1016/S0169-5150(98)00052-8https://www.scopus.com/inward/record.uri?eid=2-s2.0-0032168290&doi=10.1016%2fS0169-5150%2898%2900052-8&partnerID=40&md5=891c484c8a9268c65f464aa366bf5cf40 Structural simulation models

English 40 10.1016/S0308-521X(02)00128-2https://www.scopus.com/inward/record.uri?eid=2-s2.0-0037376664&doi=10.1016%2fS0308-521X%2802%2900128-2&partnerID=40&md5=8802b1d4c8e463100d3eba8db8b3097e0 Structural simulation models

English 7 10.1016/S0377-2217(03)00036-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-0141532077&doi=10.1016%2fS0377-2217%2803%2900036-5&partnerID=40&md5=1a56592fc4179646d1967a9d7f2228770 Structural simulation models

English 12 10.1080/09064702.2013.797011https://www.scopus.com/inward/record.uri?eid=2-s2.0-84879689386&doi=10.1080%2f09064702.2013.797011&partnerID=40&md5=57fa5dd18c160e0bd4bd092ec7e4e9e30 Structural simulation models

English 12 10.1080/23311932.2018.1455795https://www.scopus.com/inward/record.uri?eid=2-s2.0-85090723418&doi=10.1080%2f23311932.2018.1455795&partnerID=40&md5=2d8ad5608b3f372de49084e009ea9e310 Structural simulation models

English 53 10.1093/ajae/aar143https://www.scopus.com/inward/record.uri?eid=2-s2.0-84859185945&doi=10.1093%2fajae%2faar143&partnerID=40&md5=649e08b3bb7c2f03526c8a81f2cfb26d0 Structural simulation models

English 0 10.1109/ETCS.2009.16https://www.scopus.com/inward/record.uri?eid=2-s2.0-69349088414&doi=10.1109%2fETCS.2009.16&partnerID=40&md5=4acb25c110ab78b1b7f80bca46c2f1350 Structural simulation models

English 0 10.1111/j.1477-9552.1995.tb00779.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-0029539760&doi=10.1111%2fj.1477-9552.1995.tb00779.x&partnerID=40&md5=2916de59bd91443d0eb4225b36b3b2310 Structural simulation models

English 37 10.1111/j.1574-0862.2011.00538.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-80051565711&doi=10.1111%2fj.1574-0862.2011.00538.x&partnerID=40&md5=665eca6a516d71a20338e37832bb82420 Structural simulation models

English 14 10.1111/nrm.12087https://www.scopus.com/inward/record.uri?eid=2-s2.0-84963976398&doi=10.1111%2fnrm.12087&partnerID=40&md5=40b3d7a53722df2aa6110d2ef7d2debd0 Structural simulation models

English 8 10.1177/02601079X04001600106https://www.scopus.com/inward/record.uri?eid=2-s2.0-14044260469&doi=10.1177%2f02601079X04001600106&partnerID=40&md5=2c25264f83941f27894803a59dd4287b0 Structural simulation models

English 6 10.1371/journal.pone.0246788https://www.scopus.com/inward/record.uri?eid=2-s2.0-85101336539&doi=10.1371%2fjournal.pone.0246788&partnerID=40&md5=78ad7b13e6754cd430b631b450e78f880 Structural simulation models

English 0 10.1371/journal.pone.0286127https://www.scopus.com/inward/record.uri?eid=2-s2.0-85160158748&doi=10.1371%2fjournal.pone.0286127&partnerID=40&md5=d767bf74808166e9414aface78d8d2cd0 Structural simulation models

English 1 10.17770/etr2017vol2.2588https://www.scopus.com/inward/record.uri?eid=2-s2.0-85028376592&doi=10.17770%2fetr2017vol2.2588&partnerID=40&md5=eb24e60cdc79c05440743d07aedcbb950 Structural simulation models

English 0 10.18280/ijsdp.180504https://www.scopus.com/inward/record.uri?eid=2-s2.0-85161938221&doi=10.18280%2fijsdp.180504&partnerID=40&md5=ddd70392caeddb67c045d5b56fd8a91b0 Structural simulation models

English 2 10.18352/ijc.833https://www.scopus.com/inward/record.uri?eid=2-s2.0-85045933553&doi=10.18352%2fijc.833&partnerID=40&md5=0d792f9444819eb3b9824e29e7a9f45c0 Structural simulation models

English 71 10.2307/1242988https://www.scopus.com/inward/record.uri?eid=2-s2.0-84962991693&doi=10.2307%2f1242988&partnerID=40&md5=54a9dbcad3503ab269b82291414624320 Structural simulation models

English 19 10.24818/EA/2019/51/361https://www.scopus.com/inward/record.uri?eid=2-s2.0-85065186562&doi=10.24818%2fEA%2f2019%2f51%2f361&partnerID=40&md5=8fd403327708e2f17bfe5f26fa032bf80 Structural simulation models

English 6 10.3303/CET1758128https://www.scopus.com/inward/record.uri?eid=2-s2.0-85026399859&doi=10.3303%2fCET1758128&partnerID=40&md5=c80b85ae8a3db7d8bad42a122556ca220 Structural simulation models

English 0 10.3390/agriculture14030458https://www.scopus.com/inward/record.uri?eid=2-s2.0-85188691810&doi=10.3390%2fagriculture14030458&partnerID=40&md5=1658b58ad75777b74b139b7d5311aa940 Structural simulation models

English 16 10.3390/en8021058https://www.scopus.com/inward/record.uri?eid=2-s2.0-84924453666&doi=10.3390%2fen8021058&partnerID=40&md5=63870236b1875331ee946a6249f091830 Structural simulation models



English 17 10.3390/f12040419https://www.scopus.com/inward/record.uri?eid=2-s2.0-85104397397&doi=10.3390%2ff12040419&partnerID=40&md5=10a2736d09478d21187a2afd3b331cd10 Structural simulation models

English 1 10.3390/su132313326https://www.scopus.com/inward/record.uri?eid=2-s2.0-85120550631&doi=10.3390%2fsu132313326&partnerID=40&md5=c117ab03076a9ee60101d55bf50daa4a0 Structural simulation models

English 3 10.3390/su14010411https://www.scopus.com/inward/record.uri?eid=2-s2.0-85122100037&doi=10.3390%2fsu14010411&partnerID=40&md5=1fa46296e2685d85c2c1c7def3d5dd8b0 Structural simulation models

English 7 10.3986/AGS.962https://www.scopus.com/inward/record.uri?eid=2-s2.0-85030103167&doi=10.3986%2fAGS.962&partnerID=40&md5=aeaa789fd274c6badfcffadb5c0e563a0 Structural simulation models

English 11 10.7896/j.1318https://www.scopus.com/inward/record.uri?eid=2-s2.0-85014225547&doi=10.7896%2fj.1318&partnerID=40&md5=70690e992e8796f3697d29f4c6a8bf1c0 Structural simulation models

English 6 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84873691925&partnerID=40&md5=fdba81d75ade9a2c11cb5e3d71e3028e0 Structural simulation models

Ethiopia; climate change; equity; farming system; food security; smallholder; strategic approach0 Structural simulation models

English 6 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84894120489&partnerID=40&md5=fb7a6d4c373b93460b05d32f6c3482370 Structural simulation models

English 6 https://www.scopus.com/inward/record.uri?eid=2-s2.0-38349160659&partnerID=40&md5=540c6b6405a25f49c1643b14e63a34080 Structural simulation models

Slovak 2 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0034920158&partnerID=40&md5=fc0e67406e3d1722bd7cd29051c1648d0 Structural simulation models

English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85144190287&partnerID=40&md5=bff536fb11003e195439030ee874b6560 Structural simulation models

English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85179518607&partnerID=40&md5=76c0bf7c435abf8aae3ebdb8a275bcec0 Structural simulation models

English 4 https://www.scopus.com/inward/record.uri?eid=2-s2.0-33947599482&partnerID=40&md5=58151e7c7bc5d7336deac79c2cfeb3810 Structural simulation models

English 0 10.3390/agronomy13102630https://www.scopus.com/inward/record.uri?eid=2-s2.0-85175370438&doi=10.3390%2fagronomy13102630&partnerID=40&md5=2f46c2f47d1d683fab6eabe772ff7dba(AGRICORE project) Structural simulation models

English 0 10.1007/978-3-642-34387-2_6https://www.scopus.com/inward/record.uri?eid=2-s2.0-84868282363&doi=10.1007%2f978-3-642-34387-2_6&partnerID=40&md5=e8470075ec3ffb486a21aff8e2e376b0AAEM Structural simulation models

English 68 10.1016/j.ecolmodel.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84855475939&doi=10.1016%2fj.ecolmodel.2011.12.005&partnerID=40&md5=760a299d8387f993c9ad449a7c6c11d5AEP-SD Structural simulation models

English 75 10.1007/s10980-012-9787-3https://www.scopus.com/inward/record.uri?eid=2-s2.0-84867690896&doi=10.1007%2fs10980-012-9787-3&partnerID=40&md5=596c1dd43bfefba9c358fc7351124d20AgriPoliS Structural simulation models

English 7 10.1111/1746-692X.12283https://www.scopus.com/inward/record.uri?eid=2-s2.0-85097398244&doi=10.1111%2f1746-692X.12283&partnerID=40&md5=cb8abb974971172345940b78ffc94125AgriPoliS Structural simulation models

English 104 10.1016/j.ecolecon.2004.08.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-18844408105&doi=10.1016%2fj.ecolecon.2004.08.006&partnerID=40&md5=b94afe964d7143eb0241f7ea5f1d5936AISEEM Structural simulation models

English 10 10.1016/j.agsy.2019.102671https://www.scopus.com/inward/record.uri?eid=2-s2.0-85070358655&doi=10.1016%2fj.agsy.2019.102671&partnerID=40&md5=38cf8c80fdfde2baa9e6d6ab661dc193ALMaSS Structural simulation models

English 21 10.1016/j.ecoleng.2011.08.010https://www.scopus.com/inward/record.uri?eid=2-s2.0-80052589214&doi=10.1016%2fj.ecoleng.2011.08.010&partnerID=40&md5=7fbb7a44b12ce54d3f64300b89a66492ALMaSS Structural simulation models

Europe; Animalia; Lepus capensis; Lepus europaeus; Pisum sativum; agri-environmental policy; agricultural land; biodiversity; Common Agricultural Policy; European Commission; land use change; modeling; numerical model; planning method; policy implementationALMaSS Structural simulation models

English 24 10.1016/j.scitotenv.2014.09.004https://www.scopus.com/inward/record.uri?eid=2-s2.0-84907493898&doi=10.1016%2fj.scitotenv.2014.09.004&partnerID=40&md5=ad1941eedc9aa55392c107f6add440f7ANEM Structural simulation models

English 20 10.1007/s10666-012-9331-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871934666&doi=10.1007%2fs10666-012-9331-5&partnerID=40&md5=4cef8da31e3b0ba1361f55625d2ac707AROPAj Structural simulation models

English 51 10.1016/j.agsy.2007.12.002https://www.scopus.com/inward/record.uri?eid=2-s2.0-41149095878&doi=10.1016%2fj.agsy.2007.12.002&partnerID=40&md5=47e2dd76845779ae6a438634f99e9d0aAROPAj Structural simulation models

English 18 10.1016/j.landusepol.2011.12.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-84871939286&doi=10.1016%2fj.landusepol.2011.12.005&partnerID=40&md5=af5275d63ff79eb9593b3c7aa766a8b7AROPAj Structural simulation models

English 10 10.1016/j.landusepol.2020.104797https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086907524&doi=10.1016%2fj.landusepol.2020.104797&partnerID=40&md5=3b67dd15988c972644cd59226047838dAROPAj Structural simulation models

English 14 10.1007/s13412-015-0338-5https://www.scopus.com/inward/record.uri?eid=2-s2.0-84977107035&doi=10.1007%2fs13412-015-0338-5&partnerID=40&md5=5777e3b51c7637e5b0eea0db354cdab9ASFF Structural simulation models

English 42 10.1016/j.agee.2012.07.016https://www.scopus.com/inward/record.uri?eid=2-s2.0-84864934618&doi=10.1016%2fj.agee.2012.07.016&partnerID=40&md5=bf72f15d6a582aad7f9624f90c0c622eCHANOS Structural simulation models

English 188 10.1006/jema.2001.0488https://www.scopus.com/inward/record.uri?eid=2-s2.0-0036516881&doi=10.1006%2fjema.2001.0488&partnerID=40&md5=90cd0653d7e8cb8b86f1422aedbf9f37GAPSIM Structural simulation models

English 6 10.3390/ijerph18094983https://www.scopus.com/inward/record.uri?eid=2-s2.0-85105373897&doi=10.3390%2fijerph18094983&partnerID=40&md5=746f5cb54dc9c9cc93bd852da6f1edb5GFWS Structural simulation models

English 4 10.1109/TSMC.1979.4310279https://www.scopus.com/inward/record.uri?eid=2-s2.0-0018518718&doi=10.1109%2fTSMC.1979.4310279&partnerID=40&md5=c545134a576b31f7425bb375c966ea48KASM Structural simulation models

English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-0019188548&partnerID=40&md5=bcc4697537847f0498b4700ffdb81759KASM Structural simulation models

English 18 10.1016/j.landusepol.2019.05.005https://www.scopus.com/inward/record.uri?eid=2-s2.0-85067293742&doi=10.1016%2fj.landusepol.2019.05.005&partnerID=40&md5=0f7c0edce0b1d591d8a292c018686673MAgPIE Structural simulation models

English 86 10.1088/1748-9326/10/9/094021https://www.scopus.com/inward/record.uri?eid=2-s2.0-84944691392&doi=10.1088%2f1748-9326%2f10%2f9%2f094021&partnerID=40&md5=5748354d11445638756669ac06952d48MAgPIE Structural simulation models

English 2 https://www.scopus.com/inward/record.uri?eid=2-s2.0-85086254733&partnerID=40&md5=27ff557bc10cf8d77114a2925e087169MedAction PSS Structural simulation models

English 15 10.1016/j.jenvman.2017.07.018https://www.scopus.com/inward/record.uri?eid=2-s2.0-85024402251&doi=10.1016%2fj.jenvman.2017.07.018&partnerID=40&md5=0c8fa9749df0fcb2492923cc4b8fab51MOWASIA Structural simulation models

English 37 10.1111/agec.12367https://www.scopus.com/inward/record.uri?eid=2-s2.0-85025175976&doi=10.1111%2fagec.12367&partnerID=40&md5=367fac39de85f9ddbc339b4c4a7ce9f8MPMAS Structural simulation models

English 3 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84911866474&partnerID=40&md5=936665082647382ef25e3b8f71f5b539MPMAS + MONICA Structural simulation models

English 13 10.2307/1240544https://www.scopus.com/inward/record.uri?eid=2-s2.0-0019713128&doi=10.2307%2f1240544&partnerID=40&md5=a041fe1bd5dc87fb9775234220dc43b0NIRAP Structural simulation models

English 135 10.1016/j.agee.2006.05.031https://www.scopus.com/inward/record.uri?eid=2-s2.0-33846522940&doi=10.1016%2fj.agee.2006.05.031&partnerID=40&md5=f1286199eeb424e0ec31e80309af2830Opt'INRA Structural simulation models

English 83 10.1016/j.agsy.2004.03.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-11144335496&doi=10.1016%2fj.agsy.2004.03.006&partnerID=40&md5=a0b69e570d7327b846668957420e4873Opt'INRA Structural simulation models

English 6 10.1111/j.1746-692X.2009.00145.xhttps://www.scopus.com/inward/record.uri?eid=2-s2.0-79955054208&doi=10.1111%2fj.1746-692X.2009.00145.x&partnerID=40&md5=ce472c72064aaea09f7ff734f5d16f3cPOMMARD Structural simulation models

English 0 10.36253/bae-10981https://www.scopus.com/inward/record.uri?eid=2-s2.0-85134806248&doi=10.36253%2fbae-10981&partnerID=40&md5=2d9f060cd1dee7000560b17dca89b099RCP Structural simulation models

English 46 10.1016/j.compag.2010.02.006https://www.scopus.com/inward/record.uri?eid=2-s2.0-77950519239&doi=10.1016%2fj.compag.2010.02.006&partnerID=40&md5=a725d09ccc91be9ba5711a26ad1666c3RegMAS Structural simulation models

English 22 10.1016/j.agsy.2017.03.003https://www.scopus.com/inward/record.uri?eid=2-s2.0-85015643600&doi=10.1016%2fj.agsy.2017.03.003&partnerID=40&md5=70ffe81f6de6611822c3c09f8e1820a4SWISSLand Structural simulation models

English 2 10.1093/qopen/qoac034https://www.scopus.com/inward/record.uri?eid=2-s2.0-85147088207&doi=10.1093%2fqopen%2fqoac034&partnerID=40&md5=c1cf0879abff823e7a36a8923378cbe2SWISSLand Structural simulation models

English 10 10.1111/1477-9552.12284https://www.scopus.com/inward/record.uri?eid=2-s2.0-85052929144&doi=10.1111%2f1477-9552.12284&partnerID=40&md5=c41a3439ee23a9ee395bc66ead03c50eSWISSLand Structural simulation models

English 5 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84872407220&partnerID=40&md5=a157118433b013b9cb52015d5ce92c83SWISSLand Structural simulation models

English 4 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84873692410&partnerID=40&md5=3e3a862f8db02ba7bbdc377d19e0d485SWISSLand Structural simulation models



English 0 https://www.scopus.com/inward/record.uri?eid=2-s2.0-84880486903&partnerID=40&md5=12f9696d30765aed84b702bc79b5bd99SWISSLand Structural simulation models

English 12 10.1108/CAER-01-2012-0002https://www.scopus.com/inward/record.uri?eid=2-s2.0-84889677795&doi=10.1108%2fCAER-01-2012-0002&partnerID=40&md5=8dcfce73bdebb8baf1fa1706436e87c0TASM Structural simulation models

English 17 10.1016/0264-9993(90)90013-Thttps://www.scopus.com/inward/record.uri?eid=2-s2.0-38249020797&doi=10.1016%2f0264-9993%2890%2990013-T&partnerID=40&md5=649706de3b71f49e206cd16a345a6ef4Turkish agricultural sector model Structural simulation models

English 12 10.1007/s11442-020-1799-3https://www.scopus.com/inward/record.uri?eid=2-s2.0-85098704723&doi=10.1007%2fs11442-020-1799-3&partnerID=40&md5=a0fbc6810e73ed6219a30d783fdb55eb0 Structural simulation models

agricultural policy; ecosystem service; landscape; modeling; nature conservation; rural area; rural policy; tourismStructural simulation models

























In Phase 2, each article that was included in phase 

1 goes through a quick analyze to extract the 

1) name of the model(s), or "0" for "no name" Column M

2) class of the models, following the classification of Jones et al 2017 (cf infra) Column N

Model classification (Jones et al. 2017)
Class Subclass

Cropping system and grassland models

Reduced form summary crop models

Livestock systems

Animal performance models, 

Integrated livestock systems 

models

Pest & disease models

Classic (empirical or mechanistic); 

near-future pest & disease models

Farm management LP models

Econometric production models

Risk behaviour models

Spatial equilibrium models

Structural simulation models

Calibrating optimization models

Computable general equilibrium 

(CGE) models

Integrated bio-economic models

Landscape/watershed models

Aggregate agricultural systems models

Economic models



Explanation Documentation 

used to fill in the 

database. The 

most official and 

original 

documentation 

Class of the model, 

following the 

classification of Jones et 

al. (2017)

Level at which the 

model operates

Model name Full name Reference_documentationClass Geographical level

SILAS-dyn sectoral information and prognosis system for the Swiss agricultureMalitius 2001, Zimmerman 2008Calibrating_optimization National

DREMFIA Dynamic REgional sector Model of FInnish AµgricultureLehtonen 2001, Lehtonen 2005Calibrating_optimization National

RAUMIS Regional Agricultural and Environmental Information SystemHenrichsmeyer 1996, Julius 2003, Thunen Institute 2024Calibrating_optimization National

AGRITALIM AGRIcultural TerritoriAL tIme econoMic modelCortignani 2022, Cortignani and Coderoni 2022Calibrating_optimization National

FASOM-GHG Forest and Agricultural Sector Optimization Model with Greenhouse GasesBeach 2010 Calibrating_optimization National

SWAP California StateWide Agricultural Production modelDraper 2003, Howitt 2012Calibrating_optimization Regional

MIRAGE-Biof Modelling International Relations under Applied General Equilibrium - BioFuelsLaborde 2012 CGE Global

GTAP Global Trade Analysis ProjectCorong 2017, Hertel 1997CGE Global

GTAP-AGR Global Trade Analysis Project - AGRicultureKeeney 2005 CGE Global

DART-BIO Dynamic Applied Regional Trade - BIOCalzadilla 2016, Henseler 2020CGE Global

ENVISAGE Environmental Impact and Sustainability Applied General Equilibriumvan der Mensbrugghe 2017CGE Global

MAGNET Modular Applied GeNeral Equilibrium ToolWoltjer 2014, Philippidis 2018, Blanco 2019, MAGNET 2024CGE Global

RIAPA Rural Investment and Policy AnalysisDiao & Thurlow 2012, IFPRI 2024CGE National

AGSIM AGricultural SImulation ModelTaylor 1994, Taylor 1989Econometric_production National

CRAM Canadian Regional Agricultural ModelWiborg 2000 Econometric_production National

FAPSIM Food and Agricultural Policy SIMulatorSalathe 1982, Gadson 1982Econometric_production National

BFAP Bureau for Food and Agricultural Policy modelStrauss 2010, Gebrehiwet 2011Econometric_production National

CEEMA Canadian Economic and Emission Model for AgricultureLiu 2014 Econometric_production National

CASM Chinese Agricultural Sector ModelYi 2018 Econometric_production National

DIAS Danish Integrated Assessment SystemWier 2001 Econometric_production National

LASAM Latvian Agricultural Sector Analysis ModelPilvere 2022, Nipers 2017, Nipers 2019Econometric_production National

POLYSYS Policy Analysis SystemDe La Torre Ugarte 2000Econometric_production Regional

GLOBIOM Global Biosphere Management ModelIBF-IIASA 2023, globiom.orgIntegrated_bioeconomic Global

GCAM Global Change Analysis ModelJGCRI 2023, Kyle 2011Integrated_bioeconomic Global

LUMOCAP dynamic Land Use change Modelling for CAP impact assessmentVan Delden 2010 Integrated_bioeconomic International

SEAMLESS-IF System for Environmental and Agricultural Modelling; Linking European Science and Society - Integrated Frameworkvan Ittersum 2008, CORDIS EC 2013aIntegrated_bioeconomic International

MATA Multi-Level Analysis Tool for the Agricultural sectorDeybe 1998 Integrated_bioeconomic National

CEEOT-MMS Comprehensive Economic and Environmental Optimization Tool - Macro Modeling SystemOsei 2008 Integrated_bioeconomic National

ECECMOD economics and ecology modelling systemVatn 1999, Vatn 2006Integrated_bioeconomic Regional

ITE2M Integrated Tool for Economic and Ecological ModellingReiher 2006 Integrated_bioeconomic Regional

DeSurvey IAM DeSurvey Integrated Assessment ModelVan Delden 2009 Integrated_bioeconomic Regional

MODAM Multi-Objective Decision support tool for Agroecosystem ManagementZander and Kachele 1999, Zander 2009Integrated_bioeconomic Regional

MEA-scope Model of European AgricultureZander 2009, CORDIS EC 2013bIntegrated_bioeconomic Regional

IFPSIM International Food and Agricultural Policy Simulation ModelFuruya 2010 Spatial_equilibrium Global

FAPRI Food and Agricultural Policy Research InstituteFabiosa 2010, Meyers 2010Spatial_equilibrium Global

PEATSim Partial Equilibrium Agricultural Trade SimulationSomwaru 2012 Spatial_equilibrium Global

CCLS Country-Commodity Linked SystemHjort 2018 Spatial_equilibrium Global

ESIM European Simulation ModelBanse 2005, Choi 2019, Josling 1998Spatial_equilibrium Global

SWOPSIM Static WOrld Policy SIMulation modelling frameworkRoningen 1991, Peterson 1994Spatial_equilibrium Global

AGLINK-COSIMO AGricultural LINKage - COmmodity SImulation ModelOECD-FAO 2022 Spatial_equilibrium Global

FAP Food and Agriculture ProgramFischer 1982 Spatial_equilibrium Global

AGMEMOD AGricultural MEmber State MODellingvan Leeuwen 2012, Esposti 2012, Hanrahan 2010Spatial_equilibrium International

CAPRI Common Agricultural Policy Regional Impact AnalysisCAPRI network 2022Spatial_equilibrium International

PEM Policy Evaluation ModelMartini 2011, Henderson 2019, (OECD 2000)Spatial_equilibrium International



IMPACT 3 International Model for Policy Analysis of Agricultural Commodities and TradeRobinson 2015, Rosegrant 2012, Rosegrant 1995Spatial_equilibrium International

Jordmod II JORDbruk MODel (Jordbruk means agriculture in Norwegian)Britz and Mittenzwei 2015, Britz 2018Spatial_equilibrium National

Jordmod JORDbruk MODel (Jordbruk means agriculture in Norwegian)Brunstad 2005, Bullock 2016Spatial_equilibrium National

MATSIM-LUCA Market And Trade SIMulation model for Land Use Change AnalysisForslund 2013, Salou et al 2019Spatial_equilibrium National

FAPRI-UK Food and Agricultural Policy Research InstituteMoss 2011, Moss 2010 (p. 101)Spatial_equilibrium National

ASM-GHG Agricultural Sector Model - GreenHouse Gas mitigation modelSchneider 2000, Schneider 2007, Shakhramanyan 2013Spatial_equilibrium National

TOA-model Trade-Off Analysis modelStoorvogel 2004, Stoorvogel 2001Spatial_equilibrium Regional

MAgPIE 4 Model of Agricultural Production and its Impact on the EnvironmentDietrich 2019, Dietrich 2018Structural_simulation Global

AROPAj Agriculture, recomposition de l’offre et politique agricole”, “j ” accounting for mnemonicsJayet 2023, Godard 2005Structural_simulation International

MOWASIA Model for West-Africa Agro-Ecosystem Integrated AssessmentBelem et Saqalli 2017Structural_simulation International

Turkish ASM Turkish agricultural sector modelBauer 1990 Structural_simulation National

NIRAP 2 National Interregional Agricultural ProjectionWebb 1981, Abkin 1981Structural_simulation National

SWISSLand StrukturWandel InformationsSystem Schweiz Land (Information system of structural change in Switzerland)Mohring 2016, Agroscope 2016, Mohring 2010Structural_simulation National

RCP Regional Crop Programming modelAghabeygi 2022 Structural_simulation National

KASM Korean Agricultural Sector ModelAbkin 1979 Structural_simulation National

TASM Taiwan Agricultural Sector ModelChen 2005, Kung 2013Structural_simulation National

REAP Regional Environment and Agriculture Programming ModelJohansson 2007 Structural_simulation National

ASFF Australian Stocks and Flows FrameworkTurner 2011, Candy 2015Structural_simulation National

AAEM agent-based agricultural economic modelZhang 2012 Structural_simulation Regional

ANEM Agent-based Nutrient Emission ModelZheng 2015 Structural_simulation Regional

MedAction PSS Mediterranean Action Policy Support SystemVan Delden 2007 Structural_simulation Regional

SYNERGY cross-Scale model using complementaritY betweeN livEstock and cRop farms to enhance reGional nitrogen self-sufficiencYJouan 2020 Structural_simulation Regional

ALMaSS Animal Landscape and Man Simulation SystemTopping 2003, Topping 2010, Topping 2024Structural_simulation Regional

AEP-SD Agriculture-Effect-Policy-System DynamicsLi 2012 Structural_simulation Regional

RegMAS Regional Multi-Agent SimulatorLobianco 2010 Structural_simulation Regional

POMMARD Policy Model of Multifunctional Agriculture and Rural DevelopmentBryden 2008, Johnson 2008Structural_simulation Regional

AgriPoliS Agricultural Policy SimulatorKellerman 2008, Zander 2009, Happe 2004, Balmann 1997Structural_simulation Regional

GAPSIM Southeastern Anatolian Project (GAP) system dynamics simulation modelSaysel 2002 Structural_simulation Regional

MPMAS Mathematical Programming-based Multi Agent SystemsSchreinemachers & Berger 2011, Berger & Schreinemachers 2012, Universität Hohenheim 2024Structural_simulation Regional

CHANOS CHANgement d'Occuation du SolMialhe 2012 Structural_simulation Regional

AISEEM Agricultural-Institutional-Social-Ecological-Economic ModelShi 2005 Structural_simulation Regional



For which region 

is the model 

designed or in 

which region was 

it implemented

Dynamic recursive 

or static 

comparative

Mathematical approach 

of the model

Economic 

approach of the 

model

Amount of crop 

sectors

Geographical scopeTreatment of time Mathematical_approach Economic approach Crop sectors

Switzerland Dynamic LP 37

Finland Dynamic PMP 14

Germany Static MP 31

Italy Dynamic PMP 11

USA Dynamic NLP 40

California, USA NA PMP 20

World Dynamic CGE 136

World Static NLP CGE 9

World Static NLP CGE 9

World Dynamic CGE 23

World Both CGE Multiple

World Both NLP CGE 9

30 countries, mostly in Africa & AsiaDynamic CGE Multiple

US Dynamic econometric 8

Canada Static PMP, econometric PE 12

USA Both econometric 7

South Africa Dynamic econometric PE 15

Canada Static MP, econometric PE 12

China Dynamic PMP PE 16

Denmark Static econometric PE 13

Latvia Dynamic econometric 10

Multiple (US) Dynamic LP, econometric Multiple

World Dynamic LP PE 18

World Dynamic PE 17

EU Dynamic econometric 13

EU Static meta-model Multiple

Burkina-Faso or any other countryStatic PE 3

USA Dynamic LP Multiple

Norway Dynamic NLP 6

Multiple (EU) Static meta-model Multiple

Multiple (arid regions; case studies in Chile, China, Spain, Sahel, Magreb)Dynamic SD Multiple

Germany Static LP Multiple

7 European regions Both meta-model Multiple

World Static PE 5

World Dynamic MP, econometric PE 12

27 countries/regions : Argentina, Australia, Bangladesh, Brazil, Canada, China, European Union (EU-27), Egypt, Indonesia, India, Iran, Japan, South Korea, Mexico, Malaysia, New Zealand, Pakistan, Philippines, Russia, Saudi Arabia, South Africa, Thailand, Turkey, Ukraine, United States, VietnamDynamic PE 21

44 countries/regionsDynamic PE 15

EU + Turkey, USA and ROWStatic PE 15

World Static econometric Multiple

World Dynamic PMP PE, MCM 13

World Dynamic PE Multiple

EU27 + UK + Russia + Turkey + Ukraine + FYROMDynamic econometric PE, MCM 23

EU + Norway + Turkey + Western Balkan; WorldStatic PMP PE 34

(7 OECD regions) USA, Canada, EU, Japan, Korea, Mexico, SwitzerlandStatic PE 10



159 countries Dynamic NLP PE 39

Norway Dynamic PE 12

Norway Static MP PE Multiple

France + World Static PE 39

UK Dynamic econometric PE 5

US + World Static MP PE 23

Multiple (undefined)Dynamic econometric 16

World Dynamic SD Multiple

EU-28 Static MP 32

West-Africa Dynamic ABM Multiple

Turkey Static MP 50

USA Static econometric 23

Switzerland Dynamic ABM 13

Iran Static PMP 14

Korea Dynamic SD 12

Taiwan Static MP, econometric PE 60

USA Static NLP 10

Australia Dynamic tensions model 10

China Dynamic ABM 1

Case study : Zhongjiang County (China)Dynamic ABM 0

Mediterranean regionsDynamic SD 13

France Static PMP 11

12 European CountriesDynamic ABM 19

Kongtong District, Gansu Provine, ChinaDynamic ABM, SD 3

Case study in Italy, but versatileDynamic ABM 6

Multiple (EU) Dynamic SD 4

Several case study regions (Europe)Dynamic ABM Multiple

Southeastern Anatolia, TurkeyDynamic SD 7

Multiple (undefined)Dynamic ABM, MP Multiple

Philippines Dynamic ABM 3

Case study : Jinshan County, China)Dynamic SD 2



Amount of animal 

sectors

Name of modules 

or submodels 

linled to the model

Main and prominent 

data sources used by 

the model

Name of the programme or 

programming language on 

which the model is 

implemented

Animal sectors Modules or submodels nameData source Programme or programming language

17 0 Swiss FADN LPL (similar to GAMS)

9 technology diffusion, optimisation to maximize surplus, policy module, steering moduleGAMS

16 0 FADN FORTRAN

8 FADN

25 agriculture, forestry, marketUSDA and other GAMS

0 GAMS

3 GTAP7 database, FAOSTAT

7 GTAP database GEMPACK

7 GTAP database GEMPACK

4 CAPRI, RAUMIS FAOSTAT, UNSD, BACI database, CAPRI model

Multiple GTAP database GAMS

7 GTAP database, USDA ERSGEMPACK

Multiple LEAS, Crop models (DSSAT, SPAM), Global models (IMPACT, MIRAGRODEP)IFPRI Nexus SAM's 0

7 crop supply, crop demand, livestock

6

4 crop, livestock

11 SAGIS, SAFEX

6 CRAM, GHGEM

6 Data Compilation of China Agricultural Product Cost and Revenue, China Rural Statistical YearbookGAMS

6 ADAM, ESMARALDA, NP

8 activity data, manure, ghg, organic agriculture, socioeconomicCentral Statistical Bureau of Latvia : Agricultural Data Center, FADNR; Rstudio

Multiple EPIC FORTRAN

7 EPIC, G4M Eurostat, FAOSTAT, IPCC, EPIC, G4MGAMS

6 MAGICC C++

4 Eurostat GEONAMICA

Multiple APES, FSSIM-AM, FSSIM-MP, SEAMCAP, EXPAMODFADN, MARS SEAMLESS-IF-GUI, MODCOM, GAMS

1 production, consumers, general economic context0

Multiple APEX, FEM, SWAT USDA Agricultural CensusGAMS

1 process-based modules for N, farm management, leaching, aggregation,…Powersim

1 ProLand, CHOICE, ATOMIS, SWAT, GEPARD, ProF

0 GEONAMICA

Multiple 6 databases

Multiple MODAM, AgriPoliS, FASSET/Farm-NFADN & other

0 World Food Model, Stochastic Climate ModelGHCN ; DDC of the IPCC, USDAFORTRAN 90

7 FAO, EU, USDA, UNICA,…GAMS

10

5

6 Eurostat, FAPRI, AGRIS database, FAO, national sourcesGAMS

Multiple USDA Spreadsheet (MS Excel ?)

9 PC-TROLL, Excel, GAMS

Multiple national policy, national supply, national demand, international trade

13 Eurostat, FAPRI, national sourcesGAMS

16 market (global), supply (EU)EUROSTAT, FAOSTAT, OECD, FADNGAMS

3



6 climate, water demand, water, crop, macroeconomic trends, markets ; + post-solution modelsOECD, FAO, CIA World Factbook, IFPRI SPAMGAMS, FORTRAN, Excel

6 market, farms GAMS, CONOPT, PATH

Multiple supply module; market moduleBFJ, NILF

7 / PSD (USDA), FAOSTAT, AGRESTE, Eurostat, ESP (OECD), GAIN (USDA)

5 4 countries of the UK (Wales, England, Scotland, Northern Ireland)GAMS

15 EPIC, GHGE

1 crop model, economic model, environmental model, healthOwn software, on SAS ?

5 R ; GAMS

31 STICS FADN, MARS, European Soil Database, DEM, CLC/LUCAS, IPCCGNU, R, GAMS

Multiple CaTMas (ABM) + FarmDesign (farm model) + Century (soil-plant-atmosphere model) + spatial modelFAOSTAT, UNDP, (Youl, 2009), (Landais et al. 1992, 1993)OpenMi + Mimosa platforms

7 0

8

15 supply module; demand moduleSwiss FADN

0 Iranian Agriculture Ministry-Jihad (IMAJ)

5 POPMIG, CHANGE, RAP, NECON, DEMANDMinistry of Agriculture and Fisheries (MAF)

7

14 EPIC GAMS

6

0

1 MATLAB

0 climate&weather, land use, water manegement, vegetation, farmer's decisions, hydrology & soilGEONAMICA, C++

2 animal, feeding, cropping, environmental, fertilization

2 landscape model, animal models C++

1 agriculture, effect, policyField investigation (interviews), Statistical Yearbook in Kongtong District and Pingliang City, Economic Statistics Report in rural areas of Kongtong District, Chinese Energy Statistics Yearbook, IPCC Guidelines for National Greenhouse Gas InventoriesVensim

0 C++, GLPK

4 initial conditions, land, agriculture, non-commodities, quality of life, policy controls, region, human resources, tourism, indicators (+rest of the world?)surveys + other data STELLA 
(TM)

Multiple C++

1 population, erosion, livestock and rangelands, vineyards, rainfed fields, irrigated fields, market, government, fertilizers, pesticides, salinization, water resources, forest, urbanSTELLA (TM)

Multiple ABM + biophysical default dataset MS Office Excel + IBM OSL, language C++

0 NetLogo

1 economic, social, ecological, institutionalsemi-directed interviews, national dataSTELLA 
(TM)



Has the model a 

dedicated user 

interface

Institutions that participated to the 

development of the model

Institutions that participated to 

the fundind of the model

UI Developing institution Funding institution

1 Agroscope (Switzerland)

0 Helsinki University of Technology (Finland), MTT Agrifood Research (Finland)Finland

0 UniBonn/EuroCARE, Thunen Institute Germany

0 University of Tuscia (Italy)

0 RTI International, Oregon State University, Texas A&M, Duke UniversityUS (US EPA)

0 U.C. Davis California (Department of Water Resources)

0 CEPII, IFPRI, IIASA, INRAE, AgroParisTech EU

1 CGTA - Purdue University

1 CGTA - Purdue University

0 Kiel Institute for the World Economy (Germany), University College London (UK), OECD, Thunen InstituteGermany (BMBF)

0 World Bank, OECD, CGTA - Purdue University (US)

0 EU (JRC), WUR

0 IFPRI US (USAID), Bill & Melinda Gates Foundation, CGIAR

0 Texas A&M, Auburn University USDA, ALFA

0 University of British Columbia, Agriculture and Agri-Food Canada, Iowa State University, U.C. DavisAgriculture and Agri-Food Canada

0 USDA (ERS)

0 SABMiller, BFAP

0 Beijing University of Technology, Agriculture and Agri-Food Canada, Natural Resources CanadaAgriculture and Agri-Food Canada

0 Nainjing Agricultural University, Texas A&M China

0 Institute of Local Government Studies (Denmark), Aarhus University (Denmark)

11 Latvia University of Life Sciences and TechnologiesLatvia

1 USDA (ERS), University of Tennessee, Oklahoma State University

1 IIASA

1 PNNL, University of Maryland US (USDE)

1 RIKS, EU (JRC) EU

11 WUR, UniBonn/EuroCARE, CIRAD, INRAE EU (FP6)

0 CIRAD

1 TIAER US (US EPA)

0 Norwegian University of Life Sciences Norway

0 Justus-Liebig-University Germany (DFG)

1 RIKS EU (FP6)

0 ZALF Germany

111 ZALF, IAMO EU

0 JIRCAS, FAPRI Japan

0 FAPRI - University of Missouri & Iowa State UniversityUS

0 USDA (ERS)

0 USDA (ERS)

1 USDA (ERS), University of Göttingen, SLU EU (DG AGRI), USDA

0 USDA (ERS), Virginia Polytechnic Institute and State University, Purdue University

1 OECD, FAO

0 IIASA

1 WUR, Teagasc (Ireland), Latvia State Institute of Agrarian Economics, Thunen Institute, Università Politecnica delle Marche (Italy)EU

1 UniBonn/EuroCARE, Thunen Institute, SLU, EU (JRC)EU

1 OECD



1 IFPRI

1 NILF, UniBonn/EuroCARE Norway

0 NILF, Norwegian School of Economics and Business AdministrationNorway

0 ADEME, INRAE France (ADEME, INRAE)

0 FAPRI - University of Missouri & Iowa State University, Agri-Food and Biosciences Institute (UK)UK

0 Hamburg University, Texas A&M, University of LuneburgEU (FP7)

1 Montana State University, WUR, CIP ISNAR, US (USAID), IDRC/CGIAR

0 PIK, ATB EU, Germany

1 INRAE, AgroParisTech, EU (JRC) EU, France

0 WASCAL, CNRS Germany

0 UniBonn/EuroCARE, Middle East Technical University

0 USDA (ERS), University of Michigan

1 Agroscope (Switzerland)

0 Università degli Studi di Parma, EU (JRC), INRAE

0 USDA, Michigan State University Korea

0 National Chung-Hsing University, National Taiwan University, Jiangxi University of Finance and Economics, Texas A&MTaiwan (National Science Council)

1 USDA (ERS)

0 CSIRO, University of Melbourne, whatIf TechnologiesAustralia

1 National University of Defense Technology (China)

0 China (Ministry of Transports), Tsinghua University, WURChina, Netherlands

1 RIKS, King's College London EU

0 INRAE France (2 regions : Brittany and Pays de Loire), EU (European Agricultural Fund for Rural Development)

0 Aarhus University (Denmark), Roskilde University (Denmark)

0 Chinese Academy of Sciences (China) China

1 Università Politecnica delle Marche

1 UHI Millennium Institute, NILF, University of MissouriEU (FP6)

0 IAMO, ZALF

0 Bogazici University

1 Universitat Hohenheim Germany

1 Université Paris Diderot 7 (France), Facultés Universitaires Notre Dame de la Paix (Belgium)

111 CSIRO, University of New England (Australia)



Eventual research project or 

modeling network around the 

model

P1&E1 

Greenhouse gas 

emissions

P2&E4  

Biodiversity

P3 Ozon

Network or project Climate change Biosphere Ozon layer 

0 0 0

SUSAGFU project 1 0 0

1 1 1

1 0 0

1 0 1

California (Department of Water Resources) 0 0 0

1 0 0

GTAP Consortium 0 0 0

GTAP Consortium 0 0 0

1 0 0

1 0 1

MAGNET Consortium 1 0 0

US (USAID), Bill & Melinda Gates Foundation, CGIAR 1 0 0

0 0 0

0 0 0

0 0 0

0 0 0

PERD project 1 0 1

0 0 0

0 0 0

1 0 1

0 0 0

1 0 0

1 0 1

LUMOCAP project 1 0 0

SEAMLESS integrated project 1 1 0

0 0 0

0 0 0

0 0 0

0 1 0

DeSurvey Project 0 1 0

0 1 0

1 1 1

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

USDA (ERS), Virginia Polytechnic Institute and State University, Purdue University 0 0 0

1 0 0

0 0 0

AGMEMOD network 0 0 0

CAPRI network 1 0 1

1 0 0



1 0 0

0 0 0

1 1 0

0 0 0

1 0 1

1 0 1

0 0 0

SIM4NEXUS 1 1 1

GENEDEC project (FP6) 1 0 1

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

1 0 1

1 0 0

1 0 0

0 0 0

SURE project (http://sure.ernasia.org/) 0 0 0

0 1 0

France (2 regions : Brittany and Pays de Loire), EU (European Agricultural Fund for Rural Development)0 0 0

0 1 0

1 0 0

0 0 0

TOP-MARD project 1 1 0

0 1 0

0 0 0

0 0 0

Université Paris Diderot 7 (France), Facultés Universitaires Notre Dame de la Paix (Belgium) 0 1 0

0 1 0



P4 Ocean 

acidification

P5 P & N cycle P6 LULUC E3 Soil & land                                                         P7&E2  Water use                                                     

                                                    

                   

(water use & 

water quality)

Ocean P & N cycle (P5) Land use change Soil & land (E3) Water use 

0 1 0 0 0

0 1 1 1 0

0 1 0 1 1

0 1 1 0 1

0 1 1 1 1

0 1 0 0 1

0 1 1 0 0

0 0 0 0 0

0 0 1 1 0

0 0 1 0 0

0 0 1 0 1

0 0 1 0 1

0 1 1 0 1

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 1 0 0

0 0 1 0 0

0 1 1 1 1

0 1 1 1 0

0 1 1 1 1

0 1 1 1 1

0 1 1 1 1

0 0 1 1 0

0 1 1 1 1

0 1 1 1 0

0 1 1 1 1

0 1 0 1 1

0 1 1 1 1

0 0 1 1 1

0 1 1 1 1

0 1 1 1 1

0 0 0 0 0

0 0 1 0 0

0 0 0 0 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 1 0 0

0 1 0 0 0

0 0 1 0 0

0 1 1 1 1

0 1 0 0 1



0 1 1 1 1

0 0 0 0 0

0 1 0 0 0

0 1 1 0 0

0 1 1 1 0

0 1 0 1 1

0 1 1 1 1

0 1 1 1 1

0 1 1 1 1

0 1 1 1 1

0 1 0 0 0

0 0 1 0 0

0 1 1 0 0

0 1 0 0 1

0 1 1 0 1

0 0 1 0 0

0 1 1 1 1

0 1 1 1 1

0 0 0 0 0

0 1 0 0 1

0 0 1 1 1

0 1 1 1 0

0 1 1 1 1

0 1 0 0 1

0 0 1 1 0

0 1 1 0 0

0 1 1 1 1

0 1 1 1 1

0 1 1 1 1

0 0 1 1 1

0 1 1 1 0



P8&E1 Aerosol                                                  

                                           

          

(agr. Waste 

burning)

P9 Novel entities                                                    

                                                 

                

(pollution 

chimique & non-

biodégrable : 

E5 Materials and 

energy                                                          

                                     

    

(Pesticides, 

fertilizers, 

E6 Animal 

Welfare                                                      

                                   

  

(health & 

wellness)

G1 Corporate 

Ethics                                                    

                             

(valeurs et 

objectifs de 

l'entreprise)Atmospheric Novel entities (P9) Materials and Animal Welfare Corporate Ethics 

0 0 1 0 0

0 1 1 0 0

0 1 1 0 0

0 1 1 0 0

1 1 1 0 0

0 0 1 0 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 0 0

0 1 1 0 0

0 0 0 0 0

0 1 0 0 0

0 1 1 0 0

0 0 1 0 0

0 0 0 0 0

0 1 1 0 0

0 0 1 0 0

0 1 1 0 0

0 0 1 0 0

0 0 1 0 0

0 0 0 0 0

0 1 1 0 0

0 0 0 0 0

0 1 1 0 0

0 1 1 0 0

0 0 1 0 0

0 0 0 0 0

0 0 1 0 0

0 1 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 1 0 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

1 0 1 0 0

0 0 1 0 0

0 0 0 0 0

0 1 1 0 0

0 1 1 0 0



0 1 1 0 0

0 0 0 0 0

0 0 1 0 0

0 1 1 0 0

0 0 1 0 0

0 1 1 0 0

0 1 0 0 0

1 0 1 0 0

1 1 1 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 0 0

0 1 1 0 0

0 1 1 0 0

0 1 1 0 0

0 1 1 0 0

0 1 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 1 0 0 0

0 1 1 0 0

1 0 1 0 0

0 0 0 0 0

0 0 1 0 0

0 1 1 0 0

0 1 1 0 0

0 1 1 0 0

0 0 0 0 0

0 0 1 0 0



G2 Accountability                                                              

                                                            

                           

(sustainability 

data collection)

G3 Participation                                                  

                                             

            

(dialogue & 

résolution de 

conflit)

G4 Rule of law                                                   

                                           

          

(respect des 

règles en interne 

& externe, ne pas 

G5 Sustainability 

management                                                   

                                         

        

(management 

vers la durabilité : 

C1 Investment & 

profitability                                                             

                                                

               

(income, market 

price)Accountability Participation (G3) Rule of law (G4) Sustainability Investment & 

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 0

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 0

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 1 1

0 0 0 1 1

0 0 0 1 0

0 0 0 1 0

0 0 0 0 0

0 0 0 1 1

0 0 0 0 1

0 0 0 1 1

0 0 0 1 0

0 0 0 1 1

0 0 0 1 1

0 0 0 1 1

0 0 0 1 1

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 1

0 0 0 0 1

0 0 0 0 0

0 0 0 0 1

0 0 0 0 0

0 0 0 0 1

0 0 0 0 1



0 0 0 1 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 1 1

0 0 0 0 1

0 0 0 1 1

0 0 0 1 1

0 0 0 0 0

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 1 1

0 0 0 1 1

0 0 0 0 1

0 0 0 1 0

0 0 0 1 0

0 0 0 1 1

0 0 0 1 0

0 0 0 1 1

0 0 0 1 1

0 0 0 0 1

0 0 0 0 1

0 0 0 0 1

0 0 0 1 1

0 0 0 1 1

0 0 0 1 1



C2 Vulnerability                                                               

                                                          

                         

(supply & demand 

stability, risk & 

insurance)

C3 Product 

Quality & 

Information                                                       

                                           

           

C4 Local economy                                                           

                                                          

                         

Local 

employment, 

local taxes & 

S1 Decent life                                                             

                                                    

                   

(qualité de la vie 

& nutrition, 

éducation, accès 

S2 Fair trade                                                                   

                                                        

                       

(négociations 

équitables avec 

les fournisseurs, Vulnerability (C2) Product Quality & Local economy Decent life (S1) Fair trade (S2)

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 0 0

0 0 0 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 0 0

1 0 0 1 0

0 0 1 1 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 1 1 0

0 0 1 0 0

0 0 1 0 0

0 0 1 1 0

0 0 0 0 0

0 0 1 0 0

1 0 1 0 0

0 0 1 1 0

0 0 1 1 0

0 0 1 0 0

1 0 0 0 0

0 0 0 0 0

1 0 0 0 0

0 0 1 0 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 1 0

0 0 1 0 0

0 0 0 0 0

0 0 0 0 0

0 0 1 0 0



1 0 1 1 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

1 0 0 0 0

0 0 1 0 0

0 0 0 1 0

0 0 1 0 0

1 0 1 1 0

0 0 0 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 1 0

1 0 1 0 0

0 0 1 0 0

1 0 1 0 0

0 0 1 0 0

0 0 0 1 0

1 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 0 0

0 0 1 1 0

0 0 1 1 0

1 0 1 1 0

1 0 1 1 0



S3 Labor rights                                                               

                                                        

                       

(contrat de 

travail, pas de 

travail forcé ou 

S4 Equity                                                                  

                                                 

                

(pas de 

discimination, 

protection des 

S5 Human Safety 

& Health                                                               

                                             

            

(workspace 

safety, public 

S6 Cultural 

diversity                                                     

                                   

  

(indigenous 

knowledge, food 

Number of 

included 

environmental 

themes divided by 

total number of 

environmental Labor rights (S3) Equity (S4) Human Safety & Cultural diversity Score_Env

0 0 0 0 0.166666667

0 0 0 0 0.5

0 0 0 0 0.666666667

0 0 0 0 0.5

0 0 0 0 0.75

0 0 0 0 0.25

0 0 0 0 0.333333333

0 0 0 0 0

0 0 0 0 0.166666667

0 0 0 0 0.25

0 0 0 0 0.416666667

0 0 0 0 0.333333333

0 1 1 0 0.416666667

0 0 0 0 0.25

0 0 0 0 0

0 0 0 0 0.083333333

0 0 0 0 0.166666667

0 0 0 0 0.333333333

0 0 0 0 0.083333333

0 0 0 0 0.5

0 0 0 0 0.5

0 0 0 0 0.5

0 0 0 0 0.5

0 0 0 0 0.583333333

0 0 0 0 0.25

0 1 0 0 0.666666667

0 0 0 0 0.25

0 0 0 0 0.5

0 0 0 0 0.416666667

0 0 0 0 0.5

0 0 0 0 0.333333333

0 0 0 0 0.5

0 0 0 0 0.75

0 0 0 0 0

0 0 0 0 0.083333333

0 0 0 0 0.083333333

0 0 0 0 0.166666667

0 0 0 0 0

0 0 0 0 0

0 0 0 0 0.333333333

0 0 0 0 0.166666667

0 0 0 0 0.083333333

0 0 0 0 0.666666667

0 0 0 0 0.416666667



0 0 1 0 0.583333333

0 0 0 0 0

0 0 0 0 0.333333333

0 0 0 0 0.333333333

0 0 0 0 0.5

0 0 0 0 0.583333333

0 0 1 0 0.416666667

0 0 0 0 0.75

0 0 0 0 0.75

0 1 1 0 0.416666667

0 0 0 0 0.166666667

0 0 0 0 0.166666667

0 0 0 0 0.25

0 0 0 0 0.333333333

0 0 0 0 0.416666667

0 0 0 0 0.416666667

0 0 0 0 0.583333333

0 0 0 0 0.583333333

0 0 0 0 0

0 0 0 0 0.166666667

0 0 0 0 0.333333333

0 0 0 0 0.333333333

0 0 0 0 0.583333333

0 0 0 0 0.416666667

0 0 0 0 0.166666667

0 0 0 0 0.416666667

0 0 0 0 0.583333333

0 0 0 0 0.5

0 0 0 0 0.5

0 0 0 0 0.333333333

0 0 0 0 0.416666667



Number of 

included 

governemental 

themes divided by 

total number of 

governemental 

Number of 

included 

economic themes 

divided by total 

number of 

economic themes

Number of 

included social 

themes divided by 

total number of 

social themes

The total score is 

the sum of the 

four scores of 

each dimension, 

with each score 

given the same Score_Gov Score_Eco Score_Soc Total score

0 0.25 0 0.416666667

0 0.25 0 0.75

0 0.25 0 0.916666667

0 0.5 0 1

0 0.5 0 1.25

0 0.5 0 0.75

0 0 0 0.333333333

0 0.5 0 0.5

0 0.5 0 0.666666667

0 0.5 0 0.75

0 0.5 0 0.916666667

0 0.5 0.166666667 1

0 0.5 0.5 1.416666667

0 0 0 0.25

0 0.25 0 0.25

0 0.25 0 0.333333333

0 0.25 0 0.416666667

0 0.25 0 0.583333333

0 0.5 0.166666667 0.75

0 0.5 0 1

0.2 0.5 0 1.2

0.2 0.5 0.166666667 1.366666667

0.2 0 0 0.7

0.2 0.25 0 1.033333333

0 0.5 0 0.75

0.2 0.5 0.333333333 1.7

0 0.5 0.166666667 0.916666667

0.2 0.5 0 1.2

0.2 0.25 0 0.866666667

0.2 0.25 0 0.95

0.2 0.5 0 1.033333333

0.2 0.5 0 1.2

0.2 0.5 0 1.45

0 0 0 0

0 0 0 0.083333333

0 0 0 0.083333333

0 0 0 0.166666667

0 0.25 0 0.25

0 0.25 0 0.25

0 0 0.166666667 0.5

0 0.5 0 0.666666667

0 0 0 0.083333333

0 0.25 0 0.916666667

0 0.5 0 0.916666667



0.2 0.75 0.333333333 1.866666667

0 0.25 0 0.25

0 0.25 0 0.583333333

0 0.25 0 0.583333333

0 0.25 0 0.75

0 0.5 0 1.083333333

0.2 0.5 0.166666667 1.283333333

0 0.25 0.166666667 1.166666667

0.2 0.5 0 1.45

0.2 0.75 0.5 1.866666667

0 0 0 0.166666667

0 0.5 0 0.666666667

0 0.5 0 0.75

0 0.5 0 0.833333333

0 0.5 0.166666667 1.083333333

0 0.75 0 1.166666667

0.2 0.5 0 1.283333333

0.2 0.75 0 1.533333333

0 0.5 0 0.5

0.2 0 0.166666667 0.533333333

0.2 0.25 0 0.783333333

0.2 0.25 0 0.783333333

0.2 0 0 0.783333333

0.2 0.25 0 0.866666667

0.2 0.5 0 0.866666667

0 0.5 0 0.916666667

0 0.5 0 1.083333333

0 0.5 0.166666667 1.166666667

0.2 0.5 0.166666667 1.366666667

0.2 0.75 0.166666667 1.45

0.2 0.75 0.166666667 1.533333333



In Phase 3, only the models with a name (cf Phase 2) are kept

The models are analyzed in-depth to collect data on their parameters and variables. 

In columns A to O, general data about the model is collected

In columns P to R, information about the actors of the model development annd funding is collected

In columns S to AX the inclusion of the Planetary Boundaries and SAFA themes is analyzed

Line A contains explanations for each columns

0 means "no"

1 means "yes"

"x" is used when a model does not match the inclusion criteria

(Parameters are fixed and exogenous values, while variables are variable and endogenous values 

of the model). A "yes" (cf infra) is attributed if either a variable or parameter for the concerned 

topic is included in the model

Column C contains the reference documents and articles that where used to analyze 

the model. The most official and original documents possible are used. When only the 

cell contains an author-date format, the reference can be found in the sheet 

"References"



In columns P to R, information about the actors of the model development annd funding is collected



PE partial equilibrium

CGE computable general equilibrium

MCM multi-commodity model

MP mathematical programming

LP linear programming

NLP non-linear programming

PMP positive mathematical programming

SD system dynamics

ABM agent-based model

SEM strctural equation modeling

0 no

1 yes

2 other or "?"

Institution

AAFC Canada Agriculture and Agri-Food Canada

Aarhus University Aarhus University

ADAS Research Institute 0

ADEME French Agency for Ecological Transition

AGMEMOD network WUR + Thunen Institute

Agroscope 0

ALFA Alabama Farmers Federation

ATB Leibniz Institute for Agricultural Engineering and Bioeconomy

BFAP Bureau for Food and Agricultural Policy, University of Pretoria, South Africa

BMBF German Ministry of Education and Research

BMGF Bill & Melinda Gates Foundation

Bogazici University 0

California 0

CAPRI Network Common Agricultural Policy 

CEPII Center for Prospective Studies and International Information

CGIAR Consultative Group for International Agricultural Research

CGTA Center for Global Trade Analysis (Purdue University)

China 0

CIP International Potato Center

CIRAD French Agricultural Research Center for International Development

CNRS Centre National de Recherche Scientifique (France)

CSIRO Commonwealth Scientific and Industrial Research Organisation

Denmark Government or Ministry of Denmark

DFG German Research Foundation

EC European Commission

FAO Food and Agriculture Office of the United Nations

FAPRI Food and Agriculture Policy Research Institute

FAT Swiss Federal Research Station for Agricultural Economics and Engineering

Finland Government or Ministry of Finland

FUNDP Facultés Universitaires Notre Dame de la Paix



GENEDEC Project 0

GTAP Consortium Global Trade Analysis Project consortium

IAMO Leibniz Institute of Agricultural Development in Central and Eastern Europe

IDRC International Development Research Centre

IFPRI International Food Policy Research Institute

IIASA International Institute for Applied Systems Analysis

INRAE National Research Institute for Agriculture, Food and the Environment

ISNAR International Service to National Agricultural Research

ISU Iowa State University

Italy 0

Japan Japanese governmental institutions

JIRCAS Japan International Research Center for Agricultural Sciences

Kiel Institute for the World Economy0

Latvia University of Life Sciences and Technologies0

Michigan State University0

Nainjing Agricultural University0

National Chung-Hsing University0

National Taiwan University0

National University of Defense Technology (China)0

Netherlands Dutch governmental institutions

NILF Norwegian Agricultural Economics Research Institute, Ministry of Agriculture

Norwegian University of Life Sciences

OECD Organisation for Economic Co-operation and Development

PIK Potsdam Institute for Climate Impact Research

PNNL Pacific Northwest National Laboratory

RIKS Research Institute for Knowledge Systems

RTI Research Triangle Institute

Switzerland Swiss governmental institutions

Texas A&M 0

The University of Tennessee0

Thunen Institute Thunen Institute (German Federal Ministry of Food and Agriculture BMEL)

TIAER Texas Institute for Applied Environmental Research

TOP-MARD project Towards a Policy Model of Multifunctional Agriculture and Rural Development

UCDavis University of California Davis

UniBonn University of Bonn

UnivPM Università Politecnica delle Marche

Universität Hohenheim 0

Université Paris Diderot 70

University of Missouri University of Missouri

UnivPM Università Politecnica delle Marche

USAID United States

USDA United States Department of Agriculture

USDE US Department of Energy

WASCAL

West African Science Service Center on Climate Change and Adapted Land Use 

Competence Center

World Bank World Bank

WUR Wageningen University & Research

ZALF Leibniz-Centre for Agricultural Landscape Research



Author Publication YearTitle Abstract NotePages Publication TitlePublisher Place Conference Name

Schreinemachers, Pepijn; Berger, Thomas2011 An agent-based simulation model of human–environment interactions in agricultural systemsThis paper describes an agent-based software package, called Mathematical Programming-based Multi Agent Systems (MP-MAS), which builds on a tradition of using constrained optimization to simulate farm decision-making in agricultural systems. The purpose of MP-MAS is to understand how agricultural technology, market dynamics, environmental change, and policy intervention affect a heterogeneous population of farm households and the agro-ecological resources these households command. The software is presented using the Overview, Design concepts, and Details (ODD) protocol. Modeling features are demonstrated with empirical applications to study sites in Chile, Germany, Ghana, Thailand, Uganda, and Vietnam. We compare MP-MAS with eight other simulators of human–environment interactions (ABSTRACT, CATCHSCAPE, ECECMOD, IMT, LUDAS, PALM, SAM, and SIM). The comparison shows that the uniqueness of MP-MAS lies in its combination of a microeconomic modeling approach and a choice of alternative biophysical modules that ar845-859 Environmental Modelling & Software

Belcher, K. W; Boehm, M. M; Fulton, M. E2004 Agroecosystem sustainability: a system simulation model approachThe sustainability of agroecosystems depends on the maintenance of the economic, biological and physical components that make up the system. The high level of integration of these components implies that any evaluation of agroecosystem sustainability must consider the dynamics of multiple components. In recent years a number of system simulation models have been developed to examine different aspects of agroecosystem sustainability. This paper presents a brief description of a simulation model developed to evaluate agroecosystem changes using a number of indicators. Agroecosystem sustainability is then evaluated using simulation results for a series of agricultural production systems in Saskatchewan, Canada. The results indicate that the economic and environmental sustainability of the system is dependent on the biophysical constraints which determine the management options that are technically, agronomically and economically viable. The simulations revealed that system sustainability did not uniformly increa225-241 Agricultural Systems

Martínez, B.C.; Rosado, O.R.; López, F.G.; Hernández, P.P.; Becerra, Á.M.; Villamil, L.V.2011 Application of simulation models in agricultural research and planning, a reviewSince the beginnings of agriculture, about ten thousand years ago, mankind has benefited from the use of its products by satisfying needs for food and by trade. The agricultural production systems have become more organized and productive, as a result of a greater knowledge on agriculture. However, specialization in agronomyhas led in some cases to the implementation of technical innovations that put out key elements of the production systems, such as social and cultural aspects, climate, and physical, chemical and biological soil properties, that result in failure in the practice. The use of different types of models in agriculture has become an alternative for planning and research, since they can be used to predict the behavior of a plant or animal under different management practices, the soil characteristics, the interaction among different crops, and the behavior of production systems in which livestock and crops interact. Currently the effect of agricultural policies, the rationality of producers, the 999-1010 Tropical and Subtropical Agroecosystems

Weerahewa, Jeevika; Jacque, Andrew2022 Agricultural Policy Analysis : Concepts and Tools for Emerging EconomiesThis edited book covers key concepts and tools for the analysis of agricultural policies and programmes, with special emphasis on Sri Lanka.Springer Singapore

Sali, G.; Bulgheroni, C.2011 Development of an integrated methodology for the management and assessment of the impact of agricultural policies at a territorial levelIn recent years, European agriculture has been subject to increased pressure due to both radical disman-tling of a long-standing support regime, and to the new EU environmental policies. In order to analyse the impact of these changes at a regional level, an integrated methodology, based on Positive Mathematical Programming (PMP) techniques, and a Geographic Information System (GIS), is developed. As a case study, the methodology analyses the impact of the CAP, together with water and nitrogen policies, on the agricultural system of the Lombardy irrigated lowland (Northern Italy). Results show that the introduction of the single payment makes farmers' more influenced by market trends. Environmental constraints seem to have a larger impact than changes in prices: irrigation constraints stimulate the land allocation to extensive crops, while nitrogen constraints are very sensitive to the number of livestock. The case study illustrates that the methodology proposed can provide a set of scenarios that closely acc446-469 Agricultural and Environmental Informatics, Governance and Management: Emerging Research Applications

Bauer, Siegfried; Kasnakoglu, Haluk1990 Non-linear programming models for sector and policy analysis: Experiences with the Turkish agricultural sector modelThis paper examines the basic problems of the mathematical programming models used for agricultural sector and policy analysis. Experience with traditional programming models shows that a considerable improvement in performance is possible by adequately incorporating non-linear relationships. Particular emphasis will be given to the calibration and validation problems involved in this type of model. With the help of the Turkish agricultural sector model it will be demonstrated that an empirical specification of a non-linear programming model for the agricultural sector is possible even with poor statistical data and that an operational model version can be handled on a PC.275-290 Economic Modelling

Flichman, Guillermo; Allen, Thomas2012 Bio-economic modeling: State-of-the-art and key priorities

De La Torre Ugarte, Daniel G; Ray, Daryll E2000 Biomass and bioenergy applications of the POLYSYS modeling frameworkThe Policy Analysis System (POLYSYS) is a national simulation model of the US agriculture sector which can incorporate agricultural supply and demand and related modules to estimate agricultural production response, resource use, price, income, and environmental impacts of projected changes from an agricultural baseline. The framework recursively incorporates linear programming, econometric, and process models to estimate an impact path resulting from changes imposed on a baseline scenario and its underlying assumptions. POLYSYS estimates crop production and supply at a disaggregated regional level, whereby the 48 contiguous states are subdivided into 305 geographic regions with relatively homogeneous production characteristics. POLYSYS is capable of estimating a wide range of policy alternatives and economic and environmental conditions and simulations may be tailored to a variety of specific analytical needs. This paper presents a broad overview of the structure and approach of the POLYSYS model with emphas291-308 Biomass and Bioenergy

Júdez, L.; Chaya, C.; Mart́ınez, S.; González, A. A.2001 Effects of the measures envisaged in “Agenda 2000” on arable crop producers and beef and veal producers: an application of Positive Mathematical Programming to representative farms of a Spanish regionThe authors analyse the possible effects of the measures envisaged in “Agenda 2000”, approved by the Berlin European Council of March 1999, on representative farms specialised in arable crop production and beef and veal production. Three economic sizes are considered for each of these types of farming (4–16 European Size Units [ESU], 16–40 ESU and >40 ESU). The analysis is made by means of Positive Mathematical Programming, utilising quadratic cost functions. The results show that the increase in compensatory payments and premiums would not offset a possible decrease in market prices, and therefore, for most of the agricultural holdings studied, the economic results worsen. It is worth noting that the total subsidies share in agricultural incomes is notably increased.121-138 Agricultural Systems

Aghabeygi, Mona; Louhichi, Kamel; y Paloma, Sergio Gomez2022 Impacts of fertilizer subsidy reform options in Iran: an assessment using a Regional Crop Programming model55–73 Bio-based and Applied Economics

Diao, Xinshen; Thurlow, James2012 A recursive dynamic computable general equilibrium model17–50 Strategies and priorities for African agriculture: Economywide perspectives from country studiesWashington DC: International Food Policy Research Institute

van Ittersum, Martin K.; Ewert, Frank; Heckelei, Thomas; Wery, Jacques; Alkan Olsson, Johanna; Andersen, Erling; Bezlepkina, Irina; Brouwer, Floor; Donatelli, Marcello; Flichman, Guillermo; Olsson, Lennart; Rizzoli, Andrea E.; van der Wal, Tamme; Wien, Jan Erik; Wolf, Joost2008 Integrated assessment of agricultural systems – A component-based framework for the European Union (SEAMLESS)Agricultural systems continuously evolve and are forced to change as a result of a range of global and local driving forces. Agricultural technologies and agricultural, environmental and rural development policies are increasingly designed to contribute to the sustainability of agricultural systems and to enhance contributions of agricultural systems to sustainable development at large. The effectiveness and efficiency of such policies and technological developments in realizing desired contributions could be greatly enhanced if the quality of their ex-ante assessments were improved. Four key challenges and requirements to make research tools more useful for integrated assessment in the European Union were defined in interactions between scientists and the European Commission (EC), i.e., overcoming the gap between micro–macro level analysis, the bias in integrated assessments towards either economic or environmental issues, the poor re-use of models and hindrances in technical linkage of models. Tools for int150-165 Agricultural Systems

Sieber, Stefan; Müller, Klaus; Verweij, Peter; Haraldsson, Hördur; Fricke, Katharina; Pacini, Cesare; Tscherning, Karen; Helming, Katharina; Jansson, Torbjorn2008 Transfer into decision support: The Sustainability Impact Assessment Tool (SIAT)This paper focuses on the development process and performance of the integrated meta-model Sustainability Impact Assessment Tool (SIAT), whose appropriateness for Sustainability Impact Assessment is finally discussed.107-128 Sustainability Impact Assessment of Land Use ChangesSpringer Berlin, Heidelberg

Zander, Peter; Uthes, Sandra; Sattler, Claudia; Reinhardt, Franz-Josef; Piorr, Annette; Happe, Kathrin; Damgaard, Martin; Sahrbacher, Amanda; Dalgaard, Tommy; Hutchings, Nicholas; Kjeldsen, Chris; Detlefsen, Nina; Iversen, Bo; Ndah, Hycenth Tim2009 The MEA-Scope Modelling ApproachThe MEA-Scope project developed, and applied a modelling approach that allows for the ex ante assessment of sustainability impacts of new policies, technologies and market changes. Thereby, the agricultural production at farm level and its effect on social, economic and environmental assets under changing circumstances is examined. The MEA-Scope modelling approach simulates the development of regional agricultural production structures over time. Within the same analysis, the approach considers details of individual farms and soils. During the project duration, three pre-existing models were further completed and interlinked with each other. The modelling approach was applied at two different levels of detail in seven different European regions to examine the effects of five agricultural policy scenarios. The core models involved were AgriPoliS, MODAM and FASSET/Farm-N. In this chapter, the modelling approach, characteristics of the models involved and the policy scenarios are introduced while results as well101-121 Rural Landscapes and Agricultural Policies in EuropeSpringer Berlin, Heidelberg

Forslund, Agneta; Levert, Fabrice; Gohin, Alexandre; LeMouël, Chantal2013 Etude complémentaire à l'analyse rétrospective des interactions du développement des biocarburants en France avec l'évolution des marchés français et internationaux et les changements d'affectation des sols - Volet 2 : Evaluation des effets du développement des biocarburants en France sur les marchés des grandes cultures et sur le changement d'affectation des sols : Le modèle MATSIM-LUCAADEME

Salou, Thibault; Le Mouël, Chantal; Levert, Fabrice; Forslund, Agneta; van der Werf, Hayo M. G.2019 Combining life cycle assessment and economic modelling to assess environmental impacts of agricultural policies: the case of the French ruminant sectorNumerous policy instruments are applied to agricultural production in the European Union (EU27). Implementing them may significantly influence environmental impacts of agricultural production. A consequential life cycle assessment (CLCA) approach was used to investigate potential environmental impacts of two EU27 policy instruments: dairy quota removal and implementation of a grass premium in the EU27.566-580 The International Journal of Life Cycle Assessment

Malitius, Oliver; Mack, Gabriele; Moresino, Marco2001 The Swiss agricultural model SILAS: an example of quantitative decision support systems for policy makers169–176 Agricultural sector modelling and policy information systems. Proceedings of the 65th European Seminar of the European Association of Agricultural Economists (EAAE), Bonn, Germany, 29-31 March, 2000.Wissenschaftsverlag Vauk Kiel KG

Heckelei, Thomas; Witzke, Heinz Peter; Henrichsmeyer, Wilhelm2001 Agricultural sector modelling and policy information systems. Proceedings of the 65th European Seminar of the European Association of Agricultural Economists (EAAE), Bonn, Germany, 29-31 March, 2000.Wissenschaftsverlag Vauk Kiel KG

Zimmermann, Albert2008 Combination of the Swiss agrarian sector model SILAS-dyn with the life cycle assessment tool SALCAThe agricultural sector model SILAS-dyn has been used by Agroscope ART for 10 years for the political advisory of the Swiss agricultural administration. To evaluate the environmental effects of different policy scenarios, a LCA module has been developed, connecting a hierarchical linkage to an existing LCA calculating tool. This lowers the formulation input and simplifies the adaptation of updated environmental models. The results of four scenarios show, through the example of energy use as an environmental impact, that indirect effects, such as energy use in the context of imported concentrates, can influence conclusions significantly. The scenario suggesting an increase of fertiliser prices does not change the results significantly, whereas higher energy prices increase the pressure upon energy-intensive activities107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", January 30-February 1, 2008, Sevilla, Spain

Gonzalez-Martinez, Ana; Jongeneel, Roel; Salamon, Petra2021 Lighting on the Road to Explore Future Directions for Agricultural Modelling in the EU - some Considerations on what Needs to be DoneIn the field of agri-food, impact assessments to support policy decision-making are often based on simulations delivered by models. The increasing complexity of policies affecting the agri-food sector requires improving the capacities of current models, connecting or redesigning them to deliver forward-looking insights on policy objectives. The EU-Project ‘Support for Policy Relevant Modelling of Agriculture' (SUPREMA) has identified upcoming needs in the research and policy agenda, while exploring the feasibility of those potential modelling exercises by testing the existing tools. The assessment has pointed out necessities for model extensions and development of new tools. Besides, it has revealed the potential of model integration and collaboration to supplement the outcomes of individual models. This is supported in view of the food system approach that is becoming the fundamental framework for analysing the dynamics of the agri-food sector when considering it from a broad perspective. This paper describe287-300 International Journal on Food System Dynamics

Draper, Andrew J.; Jenkins, Marion W.; Kirby, Kenneth W.; Lund, Jay R.; Howitt, Richard E.2003 Economic-Engineering Optimization for California Water ManagementAn economic-engineering optimization model of California’s major water supply system is presented. The model’s development, calibration, limitations, and results are reviewed. The major methodological conclusions are that large-scale water resources ...155-164 Journal of Water Resources Planning and Management

Stout, James V. 1991 Direct Comparison of General Equilibrium and Partial Equilibrium Models in AgricultureU.S. Department of Agriculture, Economic Research Service

Laborde, David; Valin, Hugo2012 Modeling land-use changes in a global CGE: assessing the EU biofuel mandates with the MIRAGE-BioF modelEvaluation of indirect land-use changes due to biofuels has been very controversial over the past few years, as doubts have arisen about the environmental benefits of growing crops for use as a substitute for fossil fuels. This paper presents an overview of the MIRAGE-BioF CGE modeling approach to biofuel policies assessment. Our framework introduces new innovative features that strengthen the relevance of the methodology. In particular, a more detailed and consistent database has been developed to represent the sectors and substitution mechanisms at play. Moreover, the model used has been improved in several important ways to better reproduce the agricultural supply function and land-use change. However, we also emphasize the critical uncertainties that prevent us from being able to provide a precise two-digit figure on the extent of land-use change and associated emissions. We illustrate these efforts with the case of EU biofuel mandates implications. We show that emissions from the current national targets1250017 Climate Change Economics

Bouët, Antoine; Dimaranan, Betina V.; Valin, Hugo2010 Modeling the global trade and environmental impacts of biofuel policiesInternational Food Policy Research Institute (IFPRI) Washington, DC

Zander, P; Kächele, H1999 Modelling multiple objectives of land use for sustainable developmentSustainability is a human-centred concept that comprises multiple aspects and objectives of different interest groups. Sustainable development is not readily measurable, except as a compromise between different parts of society, of which some may try to represent future generations of mankind. To determine a sustainable development path in the relationship between agriculture and its natural environment, a profound knowledge of this complex system and its behaviour under different socio-economic conditions is necessary. We present a modelling system which consists of a set of hierarchically linked modules. These modules describe production activities in a way that allows an economic and ecological analysis of these techniques. The heart of the modelling system is a multiple goal linear programming model, which is generated by data base modules. Simulation of single farm models as well as regional models based on simultaneously optimised farm types is possible. The modelling system appears to be a highly flexi311-325 Agricultural Systems

Belem, Mahamadou; Saqalli, Mehdi2017 Development of an integrated generic model for multi-scale assessment of the impacts of agro-ecosystems on major ecosystem services in West AfricaThis paper presents an integrated model assessing the impacts of climate change, agro-ecosystem and demographic transition patterns on major ecosystem services in West-Africa along a partial overview of economic aspects (poverty reduction, food self-sufficiency and income generation). The model is based on an agent-based model associated with a soil model and multi-scale spatial model. The resulting Model for West-Africa Agro-Ecosystem Integrated Assessment (MOWASIA) is ecologically generic, meaning it is designed for all sudano-sahelian environments but may then be used as an experimentation facility for testing different scenarios combining ecological and socioeconomic dimensions. A case study in Burkina Faso is examined to assess the environmental and economic performances of semi-continuous and continuous farming systems. Results show that the semi-continuous system using organic fertilizer and fallowing practices contribute better to environment preservation and food security than the more economically p117-125 Journal of Environmental Management

Veysset, P.; Bebin, D.; Lherm, M.2005 Adaptation to Agenda 2000 (CAP reform) and optimisation of the farming system of French suckler cattle farms in the Charolais area: a model-based studyFrench suckler farmers need advice on the implications of the Agenda 2000 CAP reform for their farms and, in particular, on the incentives it offers for a more extensive mode of production. To support the dialogue between advisers and farmers, and thus help farmers with their decision-making, we constructed a linear programming (LP) model that optimises the farming system of the northern Massif Central Charolais suckler cattle farms, which may be either mixed (crop-livestock) or specialised (livestock). This model, called Opt'INRA, incorporated all of the production activities presently encountered in this zone, together with the constraints of the CAP premium attributions. We used it to study how, on the basis of their 1999 data, two farms, representing two situations frequently encountered in the Charolais area (a mixed crop-livestock farm and a specialised livestock farm), could best adapt to Agenda 2000. According to the model, for both of the farms studied, the economic impact of Agenda 2000 is relativel179-202 Agricultural Systems

Mohring, Anke; Zimmermann, Albert; Mack, Gabriele; Mann, Stefan; Ferjani, Ali; Gennaio, Maria-Pia2010 Modelling structural change in the agricultural sector – An Agent-based approach using FADN data from individual farmsThe development of multi-agent models for agriculture has allowed the inclusion of farm decision-making behaviour and interactions in the simulation of smaller agricultural regions. Important methodological impact for this has come in particular from scientists from Germany. Currently under construction, the SWISSland model claims to depict as realistically as possible the 50,000 family farms comprising the whole of Swiss agriculture in all their heterogeneity as regards farm and cost structures as well as farm decision behaviours, with the aim of improving the simulation and forecasting of structural change. This paper describes methodological aspects in the formation of the agent population by combining various data sources such as accounting and spatial data and the results of surveys. As its basis, SWISSland uses the 3300 Swiss Farm Accountancy Data Network (FADN) farms, whose representativeness is substantially improved by means of a corrective procedure. Individual-farm optimisation models simulate the 114th EAAE Seminar ‘Structural Change in Agriculture’, Berlin, Germany, April 15 - 16, 2010
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Shakhramanyan, Nikolinka; Schneider, Uwe A.; McCARL, Bruce A.2013 Pesticide and greenhouse gas externalities from us agriculture — the impact of their internalization and climate changeClimate change may affect the use of pesticides and their associated environmental and human health impacts. This study employs and modifies a partial equilibrium model of the US agricultural sector to examine the effects of alternative regulations of the pesticide and greenhouse gas emission externality. Simulation results indicate that without pesticide externality regulations and low greenhouse gas emission mitigation strategy, climate change benefits from increased agricultural production in the US are more than offset by increased environmental costs. Although the combined regulation of pesticide and greenhouse gas emission externalities increases farmers' production costs, their net income effects are positive because of price adjustments and associated welfare shifts from consumers to producers. The results also show heterogeneous impacts on preferred pest management intensities across major crops. While pesticide externality regulations lead to substantial increases in total water use, climate policie1350008 Climate Change Economics

Schneider, Uwe A.; McCarl, Bruce A.; Schmid, Erwin2007 Agricultural sector analysis on greenhouse gas mitigation in US agriculture and forestryMathematical programming is used to examine the economic potential of greenhouse gas mitigation strategies in US agriculture and forestry. Mitigation practices are entered into a spatially differentiated sector model and are jointly assessed with conventional agricultural production. Competition among practices is examined under a wide range of hypothetical carbon prices. Simulation results demonstrate a changing portfolio of mitigation strategies across carbon price. For lower prices preferred strategies involve soil and livestock options, higher prices, however, promote mainly bioenergy generation. Results demonstrate the sensitivity of individual strategy potentials to assumptions about alternative opportunities. Assessed impacts also include market shifts, regional strategy diversity, economic surplus distribution, and environmental co-effects.128-140 Agricultural Systems
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Bouzaher, Aziz; Archer, David; Cabe, Richard; Carriquiry, Alicia; Shogren, Jason F.1992 Effects of environmental policy on trade-offs in agri-chemical managementThis paper presents a novel approach for generating information for regulatory and policy analysis, based on farmers' adoption of weed control technology. A systems approach and a simulation model, WISH, are used to generate cost and risk information on 221 weed control strategies. Empirical results are summarized into “efficient frontiers”. Environmental policies simulated are various bans on agri-chemicals. Of particular interest are the predicted shifts in risk and cost and associated substitutions under policies of banning atrazine, all triazines and broadcast application technology.69-80 Journal of Environmental Management

Ponsioen, Thomas C.; Hengsdijk, Huib; Wolf, Joost; van Ittersum, Martin K.; Rötter, Reimund P.; Son, Tran Thuc; Laborte, Alice G.2006 TechnoGIN, a tool for exploring and evaluating resource use efficiency of cropping systems in East and Southeast AsiaAgricultural research in East and Southeast Asia is increasingly challenged by the search for land-use options that best match multiple development objectives of rural societies (e.g., increased income, food security, and reduced environmental pollution). In order to support the identification of sustainable land-use options and to support decision making with respect to land use, a tool was developed for quantifying inputs and outputs of cropping systems at the field level. TechnoGIN, the tool described in this paper, integrates systems analytical and expert knowledge and different types of agronomic data enabling the assessment of inputs and outputs of a broad range of cropping systems and the evaluation of their resource use efficiencies. By using methods of spatial aggregation in combination with linear programming, results can also be used to explore trade-offs in resource-use efficiencies at higher levels such as the farm household, municipality and province. New features in TechnoGIN compared with simi80-100 Agricultural Systems

Brunstad, Rolf Jens; Gaasland, Ivar; Vårdal, Erling2005 Multifunctionality of agriculture: an inquiry into the complementarity between landscape preservation and food securityWithout support, the levels of agricultural public goods such as food security and landscape preservation would fall short of demand in high-cost countries. However, as demonstrated by Norway as a case study, the current level of support is disproportionate from a public goods perspective, and the policy instruments are badly targeted at the public goods in question. Because agricultural land is a major component of both food security and landscape preservation, giving rise to a high degree of cost complementarity between the public goods, it would be more efficient to support land-extensive production techniques than production per se.469-488 European Review of Agricultural Economics

Bullock, David S.; Mittenzwei, Klaus; Wangsness, Paal B.2016 Balancing public goods in agriculture through safe minimum standardsWe develop a general framework in which public goods are conflicting (complementary) if an increase in the provision of one public good raises (lowers) the marginal cost of providing another public good. The framework is used to analyse the policy implications of maintaining safe minimum standards (SMSs) for two public goods. The comparative-static results are illustrated using a sector model for Norwegian agriculture in which the SMSs for food security, agrobiodiversity and greenhouse gas emissions are modelled as constraints. The simulations show that even if public goods are conflicting, better-targeted policies can achieve SMSs at lower social costs.561-584 European Review of Agricultural Economics

Britz, Wolfgang; Mittenzwei, Klaus2015 The JORDMOD II market model72 AGRISPACE: background, concepts and frameworks

Britz, Wolfgang 2018 Technical Documentation Jordmod II

Mittenzwei, Klaus; Persson, Tomas; Höglind, Mats; Kværnø, Sigrun2017 Combined effects of climate change and policy uncertainty on the agricultural sector in NorwayFarmers are exposed to climate change and uncertainty about how that change will develop. As farm incomes, in Norway and elsewhere, greatly depend on government subsidies, the risk of a policy change constitutes an additional uncertainty source. Hence, climate and policy uncertainty could substantially impact agricultural production and farm income. However, these sources of uncertainty have, so far, rarely been combined in food production analyses. The aim of this study was to determine the effects of a combination of policy and climate uncertainty on agricultural production, land use, and social welfare in Norway. Output yield distributions of spring wheat and timothy, a major forage grass, from simulations with the weather-driven crop models, CSM-CERES-Wheat and, LINGRA, were processed in the a stochastic version Jordmod, a price-endogenous spatial economic sector model of the Norwegian agriculture. To account for potential effects of climate uncertainty within a given future greenhouse gas emission scenar118-126 Agricultural Systems

Abkin, Michael H.; Carroll, Tom W.; Mangum, Fred A.; Rossmiller, George E.1979 Development, Application, and Institutionalization of a System Simulation Model for Korean Agricultural Policy AnalysisThe Korean agricultural sector model (KASM) was developed in Korea by a multidisciplinary team of Korean and American researchers The eclectic approach used by the joint Korean-American team in developing the KASM set of models is explained. A brief description of the models, examples of their application, and progress toward their institutionalization into the Korean agricultural decision structure are given. The description of this work should be useful to other such teams engaged in similar activities. KASM is a system of five simulation models which can be used, independently or in conibination with one another, for agricultural planning and policy analysis by the Ministry of Agriculture and Fisheries. KASM's overall problem definition and structure are closely related to broad national values held by Korean policymakers with respect to agricultural development. Likewise, the five component models of the KASM system reflect key elements of any agricultural sector analysis: population; crop technology chan545-558 IEEE Transactions on Systems, Man, and Cybernetics
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Ke, Xinli; Zheng, Weiwei; Zhou, Ting; Liu, Xiaoping2017 A CA-based land system change model: LANDSCAPECellular automata (CA) models are widely used to simulate land-use changes because of their simplicity, flexibility, intuitiveness and ability to incorporate the spatial and temporal dimensions of processes. A small number of CA-based models have been developed to simulate changes in multiple land uses, most of which use the hierarchical allocation strategy and/or inertia factors to enable these CA models to do so accurately. However, only some of these models allow explicit determination of the allocation sequence for active land uses according to the hierarchical allocation strategy and the objective calculation of inertia factors. In this paper, we proposed a CA-based model, i.e. the LAND System Cellular Automata model for Potential Effects (LANDSCAPE), with a hierarchical allocation strategy and resistances, to simulate changes in multiple land uses. Furthermore, we introduced effective ways to objectively determine the allocation sequence for active land uses and calculate resistances for individual land1798–1817International Journal of Geographical Information Science

Pilvere, Irina; Nipers, Aleksejs; Krievina, Agnese; Upite, Ilze; Kotovs, Daniels2022 LASAM Model: An Important Tool in the Decision Support System for Policymakers and FarmersToday’s global food system (including production, transportation, processing, packing, storage, retail sale, consumption, losses and waste) provides income to more than a billion people all over the world and makes up a significant part of many countries’ economies. The 21st century’s food systems that bring food from “farm to fork” face various challenges, including a shortage of agricultural land and water, competition with the energy industry, changes in consumption preferences, a rising global population, negative effects of climate change, etc. Therefore, many countries are working on creating various models to function as an important decision support system tool for policymakers, farmers and other stakeholders. Various agricultural sector models see particularly extensive use in the European Union (EU), determining the impact of the Common Agricultural Policy (CAP) and helping to create future development scenarios. This is why a special model adapted to the national conditions, called LASAM (Latvian A705 Agriculture
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Lord, E.i.; Anthony, S.g.2000 MAGPIE: A modelling framework for evaluating nitrate losses at national and catchment scalesAbstract. A national agri-environmental database and nitrate modelling system has been developed to support the UK government's nitrate policy development. The framework, ‘MAGPIE’, consists of a database and models linked within a Geographical Information System and provides a user interface which allows detailed spatial and statistical investigation of the current state (data and model output) and the impact of changes in conditions or agricultural practice. Data on crops and livestock numbers taken from the annual agricultural census were modified in relation to land cover data derived from remote sensing, and other sources. These data and data on climate, soils and altitude were interpolated to a 1 km grid. The models of nitrate loss were adapted to work with this data set while retaining as far as possible the salient features of the more detailed models and data from which they were derived. The resulting Policy Decision Support System was found to give estimates of mean annual flow and nitrate load for 167-174 Soil Use and Management



Deybe, D. 1998 Can agricultural sector models be a tool for policy analysis? An application for the case of Burkina FasoThe MATA model (a tool to evaluate the impact of policies in the agricultural sector) is presented in this paper to analyse the policies undertaken after the devaluation of Franc of the African Financial Community (FCFA) in Burkina Faso. After a summary description of the principles of the model, the situation in the country is described as incorporated in the model to analyse actual and possible effects on farms (regional level), national production and consumers' consumption. The main conclusions are as follows: the actual policy was positive both for the farmers (mainly of the west region) and urban consumers, even if the impact on the global trade balance was not as high as expected; the impact of a liberal policy will be favourable for the agricultural sector of all regions, but it will be limited if there is no urban income growth, and the impact at the consumers' level will be very negative, especially for poor households; finally, an open market for fertilizers can be positive for all regions, but its367-380 Agricultural Systems
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Zhou, M. 2015 An interval fuzzy chance-constrained programming model for sustainable urban land-use planning and land use policy analysisIn this study, an interval fuzzy chance-constrained land-use allocation (IFCC-LUA) model is developed for sustainable urban land-use planning management and land use policy analysis under uncertainty. This method is based on an integration of interval parameter programming (IPP), fuzzy flexible linear programming (FFLP) and chance-constrained programming (CCP) techniques. Complexities in land-use planning management system can be systematically reflected, thus applicability of the modeling process can be highly enhanced. The developed method is applied to planning land-use allocation practice in Nanjing city, China. The objective of the IFCC-LUA is maximizing net benefit from LUA system and the main constraints include investment constraints, land suitability constraints, water/power consumption constraints and wastewater/solid waste capacity constraints. Modeling results indicate that desired system benefit will be between [1.34, 1.74]×1012 yuan under the minimum violating probabilities; the optimized areas 479-491 Land Use Policy

Furuya, Jun; Kobayashi, Shintaro2010 Impact of Global Warming on Agricultural Product Markets: Stochastic World Food Model AnalysisWorking Group I (WGI) of the Intergovernmental Panel on Climate Change (IPCC) reports that the average air temperature at the end of the 21st century will rise by 4.0°C from current levels, according to the fossil energy intensive scenario. Agricultural production will be affected by global warming through changes in yields and market prices. The dominant factor in rising temperature is the increasing concentration of carbon dioxide (CO2), which represents the greatest exhaust quantity among the greenhouse gases (GHG) and has increased in volume from 280 ppm in the pre-industrial period to 379 ppm in 2005.19-35 Adaptation and Mitigation Strategies for Climate ChangeSpringer JapanTokyo

Corong, Erwin L.; Hertel, Thomas W.; McDougall, Robert; Tsigas, Marinos E.; Mensbrugghe, Dominique van der2017 The Standard GTAP Model, Version 7This paper provides complete documentation for version 7 of the ‘standard’ Global Trade Analysis Project (GTAP) model. This is the first comprehensive documentation of the model since the 1997 ‘GTAP book’ and this updated version includes some important new features. On a substantive level, commodities and activities are separated, allowing for multi-product sectors, as well as multiple sectors producing the same commodity. Additional flexibility is provided for modeling of production and consumption behavior, and the valuation and naming conventions have been modified. In addition, this paper folds in important advances since the 1997 publication, including the revised treatment of non-homotheticity in final demand, the welfare decomposition and multi-modal international transportation. The paper opens with an overview which puts this widely used model in broader context. The model exposition is comprehensive and includes a bridging table linking the original, ‘classic’ model with the current version. This i1-119 Journal of Global Economic Analysis

Le Noë, Julia; Billen, Gilles; Garnier, Josette2017 How the structure of agro-food systems shapes nitrogen, phosphorus, and carbon fluxes: The generalized representation of agro-food system applied at the regional scale in FranceThe aim of the study was to develop a conceptual framework to analyze the agro-food system of French agricultural regions from the angle of N, P and C circulation through five major compartments (cropland, grassland, livestock biomass, local population and potential environmental losses). To reach that goal we extended the Generalized Representation of Agro-Food System approach to P and C and applied it to French regions. Using this methodology we analyzed the relation between production pattern and N surplus, P budget, and efficient organic carbon inputs (OCeff), assuming these three indicators to be good proxies for (i) N losses to waterbodies and the atmosphere, (ii) P accumulation or depletion in soils, and (iii) potential additional C sequestration in soils, respectively. A typology was then established, allowing for comparison between five types of agricultural systems. This made it possible to highlight that intensive specialized agricultural systems generate high environmental losses and resource cons42-55 Science of The Total Environment

Billen, Gilles; Garnier, Josette; Noë, Julia Le; Viennot, Pascal; Gallois, Nicolas; Puech, Thomas; Schott, Céline; Anglade, Juliette; Mary, Bruno; Beaudoin, Nicolas; Joel, Leonard; Mignolet, Catherine; Thery, Sylvain; Thieu, Vincent; Silvestre, Marie; Passy, Paul2020 The Seine watershed water-agro-food system: long-term trajectories of C, N, P metabolismBased on the GRAFS method of biogeochemical accounting for nitrogen (N), phosphorus (P) and carbon (C) fluxes through crop, grassland, livestock and human consumption, a full description of the structure and main functioning features of the French agro-food system was obtained from 1850 to the present at the scale of 33 agricultural regions. For the period since 1970, this description was compared with the results of an agronomic reconstitution of the cropping systems of the Seine watershed based on agricultural census and detailed enquiries about farming practices at the scale of small agricultural regions (the ARSeine database), which were then used as input to an agronomical model (STICS) calculating yields, and the dynamics of N and C. STICS was then coupled with a hydrogeological model (MODCOU), so that the entire modelling chain can thus highlight the high temporal inertia of both soil organic matter pool and aquifers. GRAFS and ARSeine revealed that the agriculture of the North of France is currently cSpringer

Saysel, Ali Kerem; Barlas, Yaman; Yenigün, Orhan2002 Environmental sustainability in an agricultural development project: a system dynamics approachRegional agricultural projects based on water resource development have many potential impacts on social and natural environments. In this research, potential long-term environmental problems of the Southeastern Anatolian Project (GAP) related to water resources, land use, land degradation, agricultural pollution and demography are analysed from a systems perspective. The analysis focuses on the totality of environmental, social and economic issues. For this purpose, a system dynamics simulation model (GAPSIM) has been developed as an experimental platform for policy analysis. GAPSIM was validated, first ‘structurally’, using the tests suggested by the literature and then the model ‘behaviour’ was tested and calibrated with respect to available data. The reference behaviour of GAPSIM reveals that, as the irrigated lands are developed, GAP faces significant water scarcity because of the increased intensity of cotton, the crop with the highest demands for water. Simulation results also indicate that two key env247-260 Journal of Environmental Management
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van Leeuwen, Myrna; Bouma, Foppe; Chantreuil, Frédéric; Dol, Wietse; Erjavec, Emil; Hanrahan, Kevin; Salamon, Petra; Salputra, Guna2012 AGMEMOD ModelThis chapter presents the AGMEMOD computer framework, introduces the reader to the available software and explains how to use this software. The technical aspects of building the AGMEMOD database, the generation and use of the computer model and the solving of the AGMEMOD model are presented in detail. This chapter can be used as a guideline for readers who are interested in the operational version of the AGMEMOD model.45-74 The Future of EU Agricultural Markets by AGMEMODSpringer NetherlandsDordrecht

Esposti, Roberto; Salputra, Guna; Chantreuil, Frédéric; Hanrahan, Kevin; Salamon, Petra; Tabeau, Andrzej2012 Model Structure and ParameterisationThis chapter provides a general description of the AGMEMOD model’s structure including its country and commodity coverage. We present the general form of a PE model and the AGMEMOD general form with specific examples of crops, livestock and dairy. Important features associated with the treatment of policy within the model are highlighted, in particular, market price support, direct payments and supply control. We describe how policy harmonisation addresses the incorporation of the diverse range of direct income supports and discuss the concept of key price and key price equations. The introduction of border protection and export competition measures in the model is also discussed.21-44 The Future of EU Agricultural Markets by AGMEMODSpringer NetherlandsDordrecht

Binfield, Julian C. R.; Westhoff, Patrick C.; Le Cadre, Elodie2008 Incorporating biofuels into a partial equilibrium model of the EU agricultural sectorThe impact of increased consumption of biofuels on agricultural markets has already been substantial, and will increase further as countries around the world seek to expand the proportion of their energy that they get from renewable sources. Models of the agricultural sector must therefore include some consideration of the demand for agricultural products for biofuels and the byproducts that are produced as part of the production process that are returned to the agricultural sector. In this paper the method of introducing biofuels into the FAPRI GOLD (grains, oilseeds, livestock and dairy) model is discussed. A scenario is run whereby the EU is assumed to introduce a binding 10% target by 2020 and the results are discussed in order to illustrate the workings of the model. The modelling effort is ongoing and planned work is discussed. The aim of the paper is to highlight major issues in building a model of this type107th EAAE Seminar "Modelling of Agricultural and Rural Development Policies", January 30-February 1, 2008, Sevilla, Spain

Fischer, Günther; Frohberg, Klaus1982 The basic linked system of the food and agriculture program at IIASA: An overview of the structure of the national modelsThe main aim of the Food and Agriculture Program is to explore alternative solutions to the world's food problem. Towards this end a system of linked models will be used for policy analysis over a medium time horizon. The Basic Linked System of the FAP consists of national models which describe in detail the food and agriculture system of the corresponding country and contain a rather aggregate mapping of the respective nonagricultural sector. The interdependencies of the two sectors are modelled as well. In this paper, the methodological and computational requirements a model should fulfill in order to become linkable with the FAP's model system are discussed and an overview of the structure of the national models of those countries which were built at IIASA by members of the FAP is given. A national model consists of three components: one for supply, one for demand and a third describing the process of policy decision-making. The policy module provides a mapping from the objectives the policymakers pursue w453-466 Mathematical Modelling

Choi, Hyung Sik; Entenmann, Steffen K.2019 Land in the EU for perennial biomass crops from freed-up agricultural land: A sensitivity analysis considering yields, diet, market liberalization and world food pricesThe production of food is considered to have priority over fuel and fiber. According to this “food first” principle, only agricultural land not used to produce crops or fodder is included in analyses to determine the production potential of perennial biomass crops (PBC) for the bioeconomy. Previous assessments report remarkably high future PBC potentials in the EU from surplus agricultural area (7–48 Mha) that is expected to be released from current agricultural use largely due to agricultural intensification. To better understand the implications of specific land use policies on land availability for PBC cultivation in the EU, we conducted a sensitivity analysis using the agricultural sector model, ESIM (European Simulation Model). Four factors were considered: crop yields, livestock demand, market liberalization, and world food prices. Our results from these scenarios show that freed-up surplus agricultural area for PBC in the EU ranges from 0 to 6.5 Mha (0 to 15.0 Mha, if fallow land is included) until 205292-306 Land Use Policy
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Perez Dominguez, Ignacio; Gay, Stephan Hubertus; M'Barek, Robert2008 An integrated model platform for the economic assessment of agricultural policies in the European UnionA number of economic models have been applied to analyse the Common Agricultural Policy. The partial equilibrium models CAPRI, ESIM, AGLINK, AGMEMOD and CAPSIM and the general equilibrium models GLOBE and GTAP are currently integrated in a modelling platform for Agro-Economic Policy Analysis in the premises of the Joint Research Centre in Seville in close collaboration with Directorate- General for Agriculture and Rural Development. Each of the models included has a specific focus, enlarging the capacity for complex policy analysis within this platform. This can be done by comparing the results of different models or by linking them, where several methodological options are available. This paper gives some insights on current applications in the field of model integration for agricultural policy analysisGerman Journal of Agricultural Economics
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Zhang, Yongtao; Huang, Kedi; Li, Ge2012 Study on Modeling and Simulation of Agent-Based Agricultural Economic SystemIn this paper, we build an agent-based model named AAEM to research agricultural economy. By contrast with traditional macroeconomic models, the agent-based model emphasizes understanding the forming courses of various macroeconomic phenomena at the microeconomic level, so it can deal much better with unknown economic phenomena and policies. After introducing the mechanics of AAEM, we establish peasant household agents as the main body of AAEM and define several other common types of agents for AAEM. On the basis of theoretical study, we focus on designing each type of agents’ actions. In particular, self-adaptive learning algorithm is used to implement agents’ decision making. Furthermore, we test AAEM through a simulation instance where the government increases the purchase of rice to encourage rice production. All agents in AAEM adapt well to the policy change, which demonstrates that AAEM has great potential to improve agricultural economic policy analysis and to provide new insights into underlying agric44-52 AsiaSim 2012Springer Berlin, Heidelberg
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OECD-FAO 2022 Aglink-Cosimo Model - A partial equilibrium model of world agricultural marketsAglink-Cosimo is the model used to generate the market projections provided in the OECD-FAO Agricultural Outlook. This annual publication has wide outreach and serves as a reference to policy makers, stakeholders, and researchers to identify possible future challenges and opportunities for the agricultural sector. Researchers and policy analysists also use this model to assess possible future economic, weather, and political developments that differ from those presented in the Outlook. The present documentation builds on the one issued in 2015. It contains the latest model developments, including the modelling of biofuels and land use, and the calculation of post-model indicators.FAO
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Cortignani, Raffaele; Buttinelli, Rebecca; Dono, Gabriele2022 Farm to Fork strategy and restrictions on the use of chemical inputs: Impacts on the various types of farming and territories of ItalyThis study evaluates the impacts of reduction in chemical inputs use, as defined to the Farm to Fork strategy, on the Italian agricultural sector based on current production practices and technologies, as well as market and political framework. The impacts are evaluated in terms of some economic, environmental and social indicators, and are shown and discussed both geographic area and types of farming. The analysis was conducted on all Farm Accountancy Data Network (FADN) sample of Italian farms in various years, about 40,000 farms, by using the AGRITALIM model. The main results show an improvement in environmental sustainability of agricultural production in terms of lower use of chemical. Negative socio-economic and productive impacts are observed overall in the national territory, but some areas are more affected. The reduction of income could especially affect some types of farming and smaller farms. In conclusion, the Farm to Fork strategy could be a fundamental impetus to review some failings and weakne152259 Science of The Total Environment

Cortignani, R.; Coderoni, S.2022 The impacts of environmental and climate targets on agriculture: Policy options in ItalyThis study is aimed at proposing a model to assess the economic private costs for farms deriving from the implementation of some of the environmental targets set by the European Farm to Fork strategy and the objective of a carbon-neutral agricultural sector, by also evaluating the synergies and trade-offs between environmental objectives. An agro-economic supply model, based on mathematical programming and microdata from the Farm Accountancy Data Network, is used. The model is applied to Italian agriculture as a case study. Results show losses in added value, higher level of resource efficiency and synergies among different targets. Policy implications include exploiting the synergies and accompanying the transition with measures aimed at compensating the most impacted sectors.1095-1112 Journal of Policy Modeling

Dumortier, Jerome; Hayes, Dermot J.2009 Towards an Integrated Global Agricultural Greenhouse Gas Model: Greenhouse Gases from Agriculture Simulation Model (GreenAgSiM)The Greenhouse Gases from Agriculture Simulation Model (GreenAgSiM) presented in this paper aims to quantify emissions from agricultural activity on a global scale. The model takes emissions into account that are directly attributable to agricultural production, such as enteric fermentation (methane), manure management (methane and nitrous oxide), and agricultural soil management (nitrous oxide). Furthermore, carbon stock differences from land-use change (carbon dioxide) induced by agriculture are included in the model. The model will provide policy makers with information about the greenhouse gas implications of policy changes

Taylor, C. Robert1994 Deterministic versus stochastic evaluation of the aggregate economic effects of price support programsEconomic effects of agricultural policies estimated with deterministic models may be biased because certainty equivalent requirements are not satisfied in the agricultural sector. This article compares numerically estimated expected values of key aggregate economic variables for two levels of target prices (i.e. supported price level) from deterministic and stochastic formulations of AGSIM, which is a large-scale econometric simulation model of crop and livestock production in the United States. For nominal target prices set by the 1990 Food, Agriculture, Conservation and Trade Bill (FACT), the deterministic formulation underestimated the level of deficiency payments (the difference between target price and market price) by a cumulative total of $800 million (6·2%) over the 5 year life of the Bill compared to estimates from the stochastic model. For target prices 10% below the FACT levels, the deterministic model underestimated deficiency payments by $1220 million (36·8%). Much of the economic impact estimati461-473 Agricultural Systems
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Shi, Tian; Gill, Roderic2005 Developing effective policies for the sustainable development of ecological agriculture in China: the case study of Jinshan County with a systems dynamics modelThis paper focuses on a search for concrete policy measures to facilitate the overall sustainability of ecological agricultural development at a county level. For this purpose, a system dynamics model (AISEEM) has been developed to explore the potential long-term ecological, economic, institutional and social interactions of ecological agricultural development through a case study of Jinshan County in China. The model provides an experimental platform for the simulation and analysis of alternative policy scenarios. The results indicate that the diversification of land-use patterns, government low interest loans and government support for training are important policy measures for promoting the sustainable development of ecological agriculture, at least in the case study context. In addition, the study reveals that environmentally sound technology (e.g., biogas project) alone cannot sufficiently induce farmers to adopt ecological agricultural practices. Limited availability of information, risk aversion and hi223-246 Ecological Economics

Topping, Chris J.; Hansen, Tine S.; Jensen, Thomas S.; Jepsen, Jane U.; Nikolajsen, Frank; Odderskær, Peter2003 ALMaSS, an agent-based model for animals in temperate European landscapesThe animal, landscape and man simulation system (ALMaSS) was designed as a predictive tool for answering policy questions regarding the effect of changing landscape structure or management on key animal species in the Danish landscape. By combining agent-based models of animals with a comprehensive and dynamic landscape simulation, it aims to improve predictive ability. The landscape model comprises detailed mapping, weather, farm management, and vegetation growth. Each vegetated area has its own growth model and in the case of farmed areas, management is modelled in detail. Animal models are agent-based, designed using the state/transition concept, and are rule-based. Each animal may interact with others and directly with its local environment. Field vole (Microtus agrestis) is used as an example of the extent to which dynamic landscapes can influence the population dynamics. Simulations of crop diversity and rotation demonstrate significant effects of spatial and temporal heterogeneity on population sizes, 65-82 Ecological Modelling

Topping, Chris J.; Høye, Toke T.; Olesen, Carsten Riis2010 Opening the black box—Development, testing and documentation of a mechanistically rich agent-based modelAlthough increasingly widely used in biology, complex adaptive simulation models such as agent-based models have been criticised for being difficult to communicate and test. This study demonstrates the application of pattern-oriented model testing, and a novel documentation procedure to present a detailed agent-based model of the European brown hare, a species in widespread decline in Europe. The model was built based on available literature data, using multiple field data patterns from an island hare population study to guide model development. A general and widely applicable approach to the pattern-oriented protocol for testing and developing ecological models of this kind was defined together with the development of the ODdox documentation protocol, a combination of the current ODD protocol for describing agent-based models and source-code documentation. The result is a detailed and yet accessible description of the processes included in the model. Application of the model to a comprehensive historical dat245-255 Ecological Modelling

Zheng, Chaohui; Liu, Yi; Bluemling, Bettina; Mol, Arthur P. J.; Chen, Jining2015 Environmental potentials of policy instruments to mitigate nutrient emissions in Chinese livestock productionTo minimize negative environmental impact of livestock production, policy-makers face a challenge to design and implement more effective policy instruments for livestock farmers at different scales. This research builds an assessment framework on the basis of an agent-based model, named ANEM, to explore nutrient mitigation potentials of five policy instruments, using pig production in Zhongjiang county, southwest China, as the empirical filling. The effects of different policy scenarios are simulated and compared using four indicators and differentiating between small, medium and large scale pig farms. Technology standards, biogas subsidies and information provisioning prove to be the most effective policies, while pollution fees and manure markets fail to environmentally improve manure management in pig livestock farming. Medium-scale farms are the more relevant scale category for a more environmentally sound development of Chinese livestock production. A number of policy recommendations are formulated as co149-156 Science of The Total Environment

Boufateh, Talel; Attiaoui, Imed; Kahia, Montassar2023 Does asymmetric birch effect phenomenon matter for environmental sustainability of agriculture in Tunisia?This paper investigates the validity of the Environmental Kuznets Curve (EKC) hypotheses for agriculture. The impact of precipitations on soil CO2 emissions is incorporated in the EKC hypothesis to assess the so-called “Birch effect phenomenon.” Through an autoregressive distributed lag (ARDL) bound test modeling and using annual data from 1975 to 2014, we examine the short- and long-term relationships between net agricultural values added per rural capita, energy consumption, precipitation and agricultural CO2 emissions in Tunisian agriculture. We then used the nonlinear version of ARDL (NARDL) to examine the asymmetric effect of precipitations on CO2 emissions. The EKC assumption is validated in favor of the agricultural sector in both short and long-run associations, suggesting the adoption of cleaner production practices. The results also indicate that precipitation increases soil CO2 emissions in the short-term as well as in the long-term, confirming the Birch effect phenomenon and reflecting the specifi4237-4267 Environment, Development and Sustainability
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Godard, Caroline; Bamière, Laure; Debove, Elodie; De Cara, Stéphane; Jayet, Pierre-Alain; Niang, N. B.2005 Interface between Agriculture and the Environment: Integrating Yield Response Functions in an Economic Model of EU AgricultureTo address the environmental impacts of agricultural production, economic models have to better take into account the relationship between inputs (fertiliser, animal feeding), outputs and the environment. We present an integrated approach which introduces yield response functions to nitrogen in our economic model AROPAj. The farm-type approach for each EU region, relying on an agro-pedo-climatic database, and the linking of a crop model (STICS) to an economic model are an innovation. The methodology was applied to two French regions and focuses here on GHG emissions. The results showed that variables were more sensitive to crop price variation

Turner, Graham M.; Hoffman, Robert; McInnis, Bertram C.; Poldy, Franzi; Foran, Barney2011 A tool for strategic biophysical assessment of a national economy – The Australian stocks and flows frameworkThe Australian Stocks and Flows Framework (ASFF) was developed to assess the biophysical longevity of the Australian economy, with top-down coverage of the whole physical economy based on bottom-up process-based detail. The ASFF employs mass-balance identities associated with stock and flow dynamics throughout the national economy and associated interaction with the environment. We show that the ASFF shares common features with complementary approaches, including Mass Flow Analysis, Physical Input–Output Tables, and Life Cycle Analysis, but is distinctly different from these because the biophysical processes throughout the economy and environment are represented explicitly. The detailed physical processes modelled have a strong empirical basis, being calibrated with six or more decades of historical data. Given the coverage of the entire economy in physical terms, it provides for many subject specific analyses such as water, energy, climate change, etc, which can also be assessed in integrated analysis of sce1134-1149 Environmental Modelling & Software

Candy, Seona; Biggs, Che; Larsen, Kirsten; Turner, Graham2015 Modelling food system resilience: a scenario-based simulation modelling approach to explore future shocks and adaptations in the Australian food systemThis paper outlines a process for exploring food system vulnerability and resilience using scenario modelling with the Australian Stocks and Flows Framework (ASFF). The capacity of ASFF to simulate how diverse shocks and stressors affect food system behaviour across multiple sectors—with diverse, interconnected and dynamic variables shaping system response—renders ASFF particularly suited for exploring complex issues of future food supply. We used ASFF to explore the significance of alternative agricultural policies for land use, crop production, livestock production, fisheries, food processing, transport, food waste and ultimately food supply. Policies in different scenarios varied with regard to the timetable for reducing greenhouse gas emissions, the degree of government participation or regulation in the food system and the scale of solutions (varying from centralized and global to decentralized and local). Results from the scenarios suggest that Australia does not have the ability to maintain a domestic 712-731 Journal of Environmental Studies and Sciences

Pérez-Blanco, C. Dionisio; Gil-García, Laura; Saiz-Santiago, Pablo2021 An actionable hydroeconomic Decision Support System for the assessment of water reallocations in irrigated agriculture. A study of minimum environmental flows in the Douro River Basin, SpainDespite major recent advances in socio-hydrology and hydroeconomics research, interdisciplinary methods and models for water policy assessment remain largely concealed to the academic arena. Most river basin authorities still base decision-making on inputs from hydrologic Decision Support Systems (DSS), and have limited information on the economic costs that water policies may impose on the economy. This paper presents a time-variant hierarchical framework that connects a hydrologic module and an economic module by means of two-way feedback protocols. The hydrologic module is designed to fit the AQUATOOL DSS, the hydrologic model used by Spanish river basin authorities to inform decision-making at a basin scale; while the economic module is populated with a Positive Multi-Attribute Mathematical Programming (PMAMP) model that represents the behavior and adaptive responses of irrigators. The proposed hierarchical framework is used to assess the economic repercussions of strengthening irrigation quotas so to ach113432 Journal of Environmental Management

Ma, Y.; Li, Y. P.; Zhang, Y. F.; Huang, G. H.2021 Mathematical modeling for planning water-food-ecology-energy nexus system under uncertainty: A case study of the Aral Sea BasinA bi-level decentralized chance-constrained programming (BDCP) method is developed for planning water-food-ecology-energy (WFEE) nexus system. The BDCP method has advantages in balancing the tradeoff between two-level stakeholders in hierarchical structure and reflecting the synergy effect among multiple divisions under random uncertainty. Then, a BDCP-WFEE model is formulated for the Aral Sea Basin, where the upper-level model aims to maximize system benefit, and the multiple divisions at the lower-level model aim to maximize food production, ecological water allocation, and electricity generation. Compared with the conventional single-level model, results obtained from the BDCP-WFEE model under multiple scenarios reveal that (i) the food production would increase by 2.0%–3.6% , implying that the food demand of additional 0.7 million people can be met; (ii) the ecological water allocation would increase by 0.9%–3.0%, denoting that the amount of water to the Aral Sea would reach 23.4 km3 at the end of plannin127368 Journal of Cleaner Production
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Gebrehiwet, Y.; Meyer, F.; Kirsten, J.F.2011 Integrating agricultural input expenditure into a partial equilibrium model of the South African agricultural sectorMost partial equilibrium models of the agricultural sector have not incorporated a dynamic and interlinked module for agricultural input expenditure. The South African Bureau for Food and Agricultural Policy (BFAP) model, which models a major share of agricultural output in South Africa, has also up to now not integrated input expenditure into the modelling framework. In most models, input costs are treated as exogenous and the recursive link between the input and output sides of the sector is overlooked in the models that attempt to incorporate input expenditures. This article addresses both issues by integrating agricultural input expenditures into the South African sectoral partial equilibrium model by endogenising input costs and recursively linking both the input and output sides of the agricultural sector. Thus, the impact of increasing the input cost may not only signal a fall in the gross value added and net farming income, but also a growth in subsequent years when the recursive effect of the impact 83–101 Agrekon
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Yi, Fujin; McCarl, Bruce2018 Increasing the effectiveness of the Chinese grain subsidy: a quantitative analysisThe purpose of this paper is to examine the grain production implications of alternative designs for China’s grain subsidy policy. In particular, the authors examine three subsidy designs including area-based subsidy, quantity-based subsidy and production-cost-based subsidy.,To carry out the analysis, the authors develop a Chinese agricultural sector model (CASM) and an econometric, policy action–farmer response summary model. The CASM is used under a wide variety of subsidy level and basis experiments to generate pseudo data on farmer reactions to subsidies. Then a summary function model was estimated over those pseudo data that quantitatively summarized modeled farmer responses to different grain subsidy schemes. In turn, the summary functions were used to optimize the subsidy level such that it maximized grain production both within and across the area-based, quantity-based and cost-based subsidies. Regional implications were also developed.,The authors found that the production-quantity-based subsidy is t538-557 China Agricultural Economic Review

Henning, Christian; Hedtrich, Johannes2018 Modeling and Evaluation of Political Processes: A New Quantitative ApproachThis chapter develops the eCGPE as a theoretical framework and an empirically applicable tool for defining, evaluating and designing efficient participatory and evidence-based policy processes. The eCGPE is a sequential dynamic political economy equilibrium model that incorporates five modules that model legislative decision making, the transformation of policies into socioeconomic outcomes, interest mediation via voting and lobbying, political belief formation and policy learning. In contrast to existing political economy models, which highlight the biased incentives of politicians as a main cause of persisting inefficient policies, the CGPE approach explicitly incorporates the lack of adequate political knowledge as another important source of inefficient policy choices.139-173 Development Policies and Policy Processes in Africa: Modeling and EvaluationSpringer International PublishingCham
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Liu, Tingting; McConkey, Brian; Huffman, Ted; Smith, Stephen; MacGregor, Bob; Yemshanov, Denys; Kulshreshtha, Suren2014 Potential and impacts of renewable energy production from agricultural biomass in CanadaAgriculture has the potential to supply considerable amounts of biomass for renewable energy production from dedicated energy crops as well as from crop residues of existing production. Bioenergy production can contribute to the reduction of greenhouse gas (GHG) emissions by using ethanol and biodiesel to displace petroleum-based fuels and through direct burning of biomass to offset coal use for generating electricity. We used the Canadian Economic and Emissions Model for Agriculture to estimate the potential for renewable energy production from biomass, the impacts on agricultural production, land use change and greenhouse gas emissions. We explored two scenarios: the first considers a combination of market incentives and policy mandates (crude oil price of $120bbl−1; carbon offset price of $50Mg−1 CO2 equivalent and policy targets of a substitution of 20% of gasoline by biomass-based ethanol; 8% of petroleum diesel by biodiesel and 20% of coal-based electricity by direct biomass combustion), and a second sc222-229 Applied Energy
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Li, Runwei; Wei, Chenyang; Afroz, Mahnaz Dil; Lyu, Jun; Chen, Gang2021 A GIS-based framework for local agricultural decision-making and regional crop yield simulationCONTEXT In agricultural activities, the decision-making process is central to agricultural system management and subsequent crop yield. As a powerful tool in field-specific decision-making processes, crop simulation models have the potential to simulate crop yields on a large scale. However, their performance is often biased by the spatial heterogeneity of environment and management factors when applied over a large scale. OBJECTIVE The major objectives of this study include: (1) Predicting and evaluating the annual yields of dominant crops with real rotation scenarios; (2) Locating fields with low crop yield and determining possible reasons; and (3) Evaluating the improvement for crop yield with different management strategies. METHODS This study proposed a crop yield simulation framework at the regional level by coupling a cropping system model (CropSyst) with a geographic information system (QGIS) to provide more reliable information for the decision-making process. In the study of a cropland concentrated 103213 Agricultural Systems

Henseler, Martin; Delzeit, Ruth; Adenäuer, Marcel; Baum, Sarah; Kreins, Peter2020 Nitrogen Tax and Set-Aside as Greenhouse Gas Abatement Policies Under Global Change Scenarios: A Case Study for GermanyThe ambitious climate policy objectives of the COP21 agreement require the design and the implementation of effective and efficient policy instruments. The effectiveness and efficiency of agricultural abatement options depend on regional climate and natural conditions, changes in the global economy, global agricultural markets and regional agricultural production. Thus, the assessment of abatement options requires consideration of the global scale, the market scale and the regional producer scale. We investigate two abatement options discussed controversially in literature. Both have been partially applied to reduce environmental pollution from agriculture: a tax on nitrogen and the obligatory set-aside of agricultural land. Our study provides an assessment of the ecological effectiveness and the economic efficiency of both abatement options under different global scenarios. In our policy analysis we combine three applied policy simulation models to develop an integrated economic model framework. This model f299-329 Environmental and Resource Economics

Pažek, Karmen; Irgolič, Aleš; Turk, Jernej; Borec, Andreja; Prišenk, Jernej; Kolenko, Matej; Rozman, Črtomir2018 Multi-criteria assessment of less favoured areas: A state levelThe paper present a multi-criteria decision DEXi model for assessment of less favoured areas (LFAs). The tool enables easier assessment of farming in different areas of Slovene LFAs with respect to criteria of sustainability. Analysis of LFAs and final integration of the assessment of LFAs depend upon various criteria. In this paper we analyze individual LFAs and farming systems in these areas at the state level with respect to criteria of sustainability and farming potential.97-108 Acta geographica Slovenica
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Gocht, Alexander; Espinosa, Maria; Leip, Adrian; Lugato, Emanuele; Schroeder, Lilli Aline; Van Doorslaer, Benjamin; Paloma, Sergio Gomez y2016 A grassland strategy for farming systems in Europe to mitigate GHG emissions—An integrated spatially differentiated modelling approachThis paper assesses the impact of an EU-wide policy to expand grassland areas and promote carbon sequestration in soils. We use the economic Common Agricultural Policy Regionalized Impact (CAPRI) model, which represents EU agriculture using 2450 mathematical programming farm-type models in combination with the biogeochemistry CENTURY model, which provides carbon sequestration rates at a high resolution level. Both models are linked at the NUTS3 level using location information from the Farm Accounting Data Network. We simulated a flexible grassland premium such that farmers voluntary and cost efficiently increase grassland area by 5%. We find that the GHG mitigation potential and the costs depend on carbon sequestration rates, land markets and induced land use changes, and regional agricultural production structures. In Europe, the calculated net effect of converting 2.9Mha into grassland is a reduction of 4.3 Mt CO2e (equivalents). The premium amounts to an average of EUR 238/ha, with a total cost of EUR 417318-334 Land Use Policy

Britz, Wolfgang; Leip, Adrian2009 Development of marginal emission factors for N losses from agricultural soils with the DNDC–CAPRI meta-modelThe article discusses marginal emission factors for N losses from agricultural soils, with rape and wheat as examples, and presents results for EU15 as high-resolution maps and aggregated to Member State level. The results are generated by linking the economic model for the agricultural sector CAPRI (Common Agricultural Policy Regional Impact) with spatial down-scaling, and a statistical meta-model for the bio-physical model DNDC (DeNitrification–DeComposition). For a given agro-economic scenario, CAPRI supplies for each crop the crop share, yield and fertilizer application rate spatially downscaled to clusters of 1km×1km grid cells. The results from CAPRI are processed by a meta-model of DNDC to estimate the local greenhouse gas emissions from the soil. DNDC is a dynamic process-oriented model, which estimates trace gas fluxes and nutrient turnover in agricultural soils. The fit of the regressions is typically very good ( ∼0.95R2 for the majority of the regressions), and all coefficients are significant at 99267-279 Agriculture, Ecosystems & Environment

Overmars, Koen P.; Helming, John; van Zeijts, Henk; Jansson, Torbjörn; Terluin, Ida2013 A modelling approach for the assessment of the effects of Common Agricultural Policy measures on farmland biodiversity in the EU27In this paper we describe a methodology to model the impacts of policy measures within the Common Agricultural Policy (CAP) on farm production, income and prices, and on farmland biodiversity. Two stylised scenarios are used to illustrate how the method works. The effects of CAP measures, such as subsidies and regulations, are calculated and translated into changes in land use and land-use intensity. These factors are then used to model biodiversity with a species-based indicator on a 1 km scale in the EU27. The Common Agricultural Policy Regionalised Impact Modelling System (CAPRI) is used to conduct the economic analysis and Dyna-CLUE (Conversion of Land Use and its Effects) is used to model land use changes. An indicator that expresses the relative species richness was used as the indicator for biodiversity in agricultural areas. The methodology is illustrated with a baseline scenario and two scenarios that include a specific policy. The strength of the methodology is that impacts of economic policy instru132-141 Journal of Environmental Management

Kiryluk-Dryjska, Ewa; Baer-Nawrocka, Agnieszka; Okereke, Obinna2022 The Environmental and Climatic CAP Measures in Poland vs. Farmers’ Expectations—Regional AnalysisThe Common Agricultural Policy of the European Union remains at the top tier of the union’s legacies with the aim of bequeathing a sustainable future for all. Series of actions geared towards reforming the environmental and climate goals of the CAP are constantly being taken. The objective of this paper is to verify if the environmental and climatic CAP measures proposed in Poland’s Strategic Development Plan for Agriculture, for the years 2023–2027, reflect farmers’ preferences regarding the structure of the CAP support. To achieve this goal, we model a hypothetical strategic game involving farmers from different regions. The outcomes of the game were derived from the ex-post analysis of EU funds, in the application for environmental and climatic CAP measures, in addition to the results of simulations of the partial equilibrium model for the agricultural sector (CAPRI). It was found out that farmers from regions with disadvantaged agrarian structures would find it more difficult to cope with new eco-schemes 4529 Energies

Espinosa, Maria; Gocht, Alexander; Heckelei, Thomas; Paloma, Sergio Gomez y2016 Incorporating farm structural change in models assessing the Common Agricultural Policy: An application in the CAPRI farm type modelThis paper analyses the impact of incorporating farm structural change in the baseline of the partial equilibrium model CAPRI-FT (Common Agricultural Policy Regionalised Impact System-Farm Type). Structural change is defined as the change in the number of farms in a specific farm typology (defined by farm specialisation, region and economic size). In this study it has been assessed the changes derived from incorporating the exogenous estimated structural change in the CAPRI-FT baseline. In particular three different approaches have been compared with the naïve approach in which no structural change is considered. We apply a Bayesian motivated estimation framework, which treats the available information for each farm type as a random variable in the mathematical programming model. The comparison of the three approaches with the naïve baseline demonstrates that the incorporation of farm structural change has an effect in the area, herd size and economic size unit distribution in the farms types. These results h1040-1059 Journal of Policy Modeling

Britz, Wolfgang; Verburg, Peter H.; Leip, Adrian2011 Modelling of land cover and agricultural change in Europe: Combining the CLUE and CAPRI-Spat approachesRecent European research projects have developed approaches that downscale land use related results of economic models. These results are primarily downscaled from the national or regional scale to a spatial resolution appropriate for environmental impact analysis. Different studies represent the interactions between the economic and geographic components of the land system in different ways. This paper explores how interactions between economic and geographic aspects of the land system can be strengthened in modelling studies. It does so by comparing two existing approaches (CLUE and Capri-Spat) for the European Union (EU27). CLUE focuses on disaggregating national level changes in claims for agricultural and urban area to a 1km×1km grid, explicitly addressing consequences of changing demands for agricultural and urban area for other land uses such as (semi-) natural vegetation. Whereas, CAPRI-Spat is concerned with agricultural land use, disaggregating cropping shares, animal stocking densities, yield and a40-50 Agriculture, Ecosystems & Environment

Howitt, Richard E.; Medellín-Azuara, Josué; MacEwan, Duncan; Lund, Jay R.2012 Calibrating disaggregate economic models of agricultural production and water managementThis paper describes calibration methods for models of agricultural production and water use in which economic variables can directly interact with hydrologic network models or other biophysical system models. We also describe and demonstrate the use of systematic calibration checks at different stages for efficient debugging of models. The central model is the California Statewide Agricultural Production Model (SWAP), a Positive Mathematical Programming (PMP) model of California irrigated agriculture. We outline the six step calibration procedure and demonstrate the model with an empirical policy analysis. Two new techniques are included compared with most previous PMP-based models: exponential PMP cost functions and Constant Elasticity of Substitution (CES) regional production functions. We then demonstrate the use of this type of disaggregated production model for policy analysis by evaluating potential water transfers under drought conditions. The analysis links regional production functions with a water 244-258 Environmental Modelling & Software

Keeney, Roman; Hertel, Thomas2005 GTAP-AGR: A Framework for Assessing the Implications of Multilateral Changes in Agricultural PoliciesGlobal models of agricultural trade have a long and distinguished history. The introduction of the GTAP data base and modeling project represented a significant advance forward as it put modelers and trade policy analysts on common ground. After an initial generation of GTAP based modeling of agricultural trade policy using the standard modeling framework, individual researchers have begun introducing agricultural specificity into the standard modeling framework in order to better capture the particular features of the agricultural economy pertinent to their research questions. This technical paper follows in that same tradition by reviewing important linkages between international trade and the farm and food economy and introducing them into the standard GTAP modeling framework, offering a special purpose version of the model nicknamed GTAP-AGR. We introduce this agricultural specificity by introducing new behavioral relationships into the standard GTAP framework. We focus particular attention on the factor GTAP Technical Paper

Valera, Harold Glenn A.; Gopalakrishnan, Badri Narayanan; Chakravarthy, Sumathi; Bharathi, Sindhu; Balié, Jean; Pede, Valerien Olivier2023 The impacts of reforming agricultural policy support on cereal prices: a CGE modeling approachPurpose This paper investigates the effects of the total abolition of all forms of agricultural subsidies to producers and border tariffs on the prices of staple cereals. Design/methodology/approach The authors use the GTAP global economy-wide model and focus on 27 countries and 8 regions. The GTAP database that is used contains information on budgetary transfers to producers and market price support such as domestic price support, tariffs, export subsidies, quotas on exports or imports and other border measures. Findings The removal of subsidies is estimated to significantly increase the prices of wheat and other cereal grains in Japan, paddy rice in Malaysia and Indonesia, processed rice in Malaysia and Indonesia and wheat in Brazil and India. When border tariffs are removed, cereal prices are projected to fall in several countries, but the decline is more pronounced for wheat in Kenya and Japan, other cereal grains in South Korea and all staples in Nepal. Research limitations/implications The alternative s202-221 Journal of Economic Studies
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Elsawah, Sondoss; Pierce, Suzanne A.; Hamilton, Serena H.; van Delden, Hedwig; Haase, Dagmar; Elmahdi, Amgad; Jakeman, Anthony J.2017 An overview of the system dynamics process for integrated modelling of socio-ecological systems: Lessons on good modelling practice from five case studiesSimilar to other modelling methodologies, the potential of system dynamics to contribute to system understanding and decision making depends upon the practices applied by the modeller. However lessons about many of these practices are often unreported. This paper contributes to the methodology of system dynamics modelling of socio-ecological systems by 1) examining issues modellers face during the modelling process, and 2) providing guidance on how to effectively design and implement system dynamics modelling. This is achieved through an investigation of five case studies, drawing on lessons from these experiences. This is complemented by a literature review of system dynamics applied within the context of integrated modelling and environmental DSS. The case studies cover a variety of environmental issues and system dynamics modelling methods and tools. Although we used system dynamics as the common lens from which lessons are drawn, many of these insights transcend to other integrated modelling approaches.127-145 Environmental Modelling & Software
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