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1. Introduction

Crises and supply chain disruptions have always played a significant role in shaping
global markets, influencing industries, businesses, and consumer behavior. Among
recent crises, the global chip shortage from 2020 to 2023 stands out due to its
widespread impact across multiple sectors, ranging from automotive and consumer
electronics to healthcare and telecommunications. This shortage, precipitated by a
confluence of pandemic-related disruptions, geopolitical tensions, and heightened
demand for semiconductors, engendered production delays, financial losses, and
shifts in consumer preferences. Given the scale and intricacy of this crisis, it is
imperative to examine not only its economic ramifications but also its impact on

brand popularity and public perception.

This study aims to understand how the global chip shortage crisis influenced brand
popularity across the affected sectors and how the public reacted to this crisis
through social media discourse. Specifically, the research will investigate shifts in
consumer sentiment, brand loyalty, and the ways in which different companies
managed their communication strategies in response to supply chain challenges. By
analyzing public opinion through Reddit, a prominent online platform, this study
seeks to uncover patterns in consumer reactions, whether they manifested as
frustration, brand switching behavior, or increased awareness of supply chain

vulnerabilities.

The research question of this thesis therefore comes naturally as:

“How has the global chip shortage crisis from 2020-2023 influenced brand

popularity across affected sectors and what was the public opinion toward it?”

Addressing this research question is of both academic and practical significance.
From an academic perspective, this study contributes to a multidisciplinary
understanding of crisis management by integrating insights from marketing,
consumer psychology, supply chain management, and media studies. The chip

shortage represents a unique case where economic disruptions intersect with digital



consumer reactions, making it an ideal subject for exploring how crises influence
brand perception in the digital age. This research will contribute to extant literature
on crisis communication, consumer trust, and market resilience, offering novel
perspectives on how companies navigate supply chain disruptions while maintaining

their brand reputation.

This study adopts a data mining approach, emphasizing the extraction of insights
from large-scale textual corpora rather than traditional hypothesis testing based on
inferential statistics. Rather than aiming to generalize results to a broader population,
the analysis is oriented toward the construction of evidence through multiple
converging indicators across diverse sources, including Reddit, Wikipedia, and

international news media.

The study employs sentiment analysis techniques to construct bundles of evidence
that support or challenge the proposed hypotheses. This approach aligns with
contemporary practices in consumer insights and crisis communication research,
particularly in contexts where the complexity and unstructured nature of data

impede the applicability of formal statistical inference.

On a practical level, the findings of this study will provide valuable insights for
businesses, policymakers, and consumers. For companies operating in industries
dependent on semiconductor supplies, understanding the effects of the chip shortage

on brand perception can help refine future crisis management strategies.

The study will shed light on which brands effectively allayed consumer concerns and
retained brand loyalty during the crisis, as well as those that encountered difficulties
in adapting. In addition, a thorough examination of public sentiment will assist
companies in aligning their communication and marketing strategies with consumer

expectations, ensuring more effective responses during times of uncertainty.



2. Literature Review
2.1. Topics within a specific area in literature

2.1.1. Supply Chain Disruptions and the Global Chip Shortage

The global semiconductor chip shortage that transpired between 2020 and 2023 has
been the subject of extensive analysis. Studies have identified the causes of this
shortage to include the impact of the pandemic of 2019 novel coronavirus (SARS-CoV-
2) on manufacturing hubs in East Asia, increased demand for consumer electronics,

and geopolitical tensions affecting supply chains (Wassen et al., 2022).

This shortage has had a disruptive effect on various industries, including the
automotive, consumer electronics, and healthcare sectors, resulting in production

delays and financial losses (Xiong et al., 2024).

2.1.2. Impact on Brand Popularity and Consumer Perception

A body of research suggests a significant relationship between supply chain
disruptions and brand resilience, as well as consumer perception. The effective
management of such disruptions is therefore crucial for maintaining consumer trust
and brand reputation (Holloway, 2024). However, the extant literature does not
thoroughly address the specific impact of the chip shortage on brand popularity and

public sentiment, thus highlighting the need for further investigation.

2.1.3. Social Media as a Tool for Sentiment Analysis

In the contemporary age, social media platforms have emerged as valuable resources
for the analysis of public opinion during times of crisis. The employment of
sophisticated text-mining techniques facilitates the extraction of consumer
sentiments from prominent platforms such as Twitter and Reddit, thereby providing

real-time insights into the prevailing public perception (Sheikhattar et al., 2022).



2.2. Theoretical model or framework

2.2.1. Supply Chain Visibility Framework

This study employs the Supply Chain Visibility (SCV) framework, which underscores
the significance of transparency and the real-time exchange of information within
supply networks. SCV is imperative for the expeditious identification of disruptions

and the implementation of efficacious responses (Ozkanlisoy, 2024).

2.2.2. Rationale for Choosing the SCV Framework

The SCV framework is particularly pertinent to this study, as it pertains to the
necessity of transparency in supply chains, which is imperative for preserving
consumer confidence during periods of disruption. In contrast to other models that
may prioritize operational efficiency exclusively, the SCV framework incorporates
consumer perception, rendering it apt for the analysis of the repercussions of the chip

shortage on brand popularity (Cserhat, 2024) (Novotny, 2024).

2.2.3. Situational Crisis Communication Theory

The Situational Crisis Communication Theory (SCCT), developed by Coombs (2007),
provides a robust framework for understanding how organizations should
communicate during crises. SCCT proposes that the efficacy of a crisis response
strategy is contingent upon the perceived level of responsibility attributed to the
organization and the nature of the crisis itself. The model delineates between victim,
accidental, and preventable crises and recommends customized communication

strategies (e.g., denial, diminishment, rebuilding) for each scenario.

In the context of the global semiconductor shortage, SCCT offers a useful perspective
for evaluating how brands adjusted their messaging based on their perceived
culpability or control over the situation. It is evident that brands that proactively
communicated their mitigation efforts aligned with SCCT's recommendations for
rebuilding trust during high-responsibility crises. The theory is consistent with the

SCV framework insofar as it emphasizes the communicative dimension of crisis



management, particularly with respect to shaping public perception and maintaining

reputational resilience (Coombs, 2007).

2.2.4. Three-Stage Model of Crisis Management

The Three-Stage Model of Crisis Management conceptualizes crises as dynamic
processes unfolding in three sequential phases: pre-crisis, crisis response, and post-
crisis. Each phase of the crisis management process entails specific managerial and
communicative actions, ranging from early detection and preparedness to immediate

response strategies and, ultimately, learning, adaptation, and reputation repair.

This model provides a time-sensitive lens through which organizational behavior can
be understood and evaluated during disruptive events. In the context of the
semiconductor shortage, it enables an analysis of how brands reacted during the
height of the crisis, as well as their preparedness beforehand and their strategic
recovery efforts afterward. The model's temporal structuring of crisis management
serves to complement existing frameworks, such as SCV and SCCT, which prioritize
transparency and communication. The model's integration of these elements across

all stages of the disruption is a notable strength (Bundy et al., 2017).

2.3.  Hypotheses

Hypothesis 1: The global chip shortage that occurred from 2020 to 2023 had a

negative impact on brand popularity across the affected sectors.

Supply chain disruptions have been associated with a decline in brand equity and
consumer trust. The chip shortage resulted in product delays and reduced
availability, which led to a decrease in consumer satisfaction and brand loyalty

(Holloway, 2024).

Hypothesis 2: During the chip shortage, public sentiment on social media platforms

was largely negative.

In the context of supply chain crises, consumers frequently articulate feelings of



frustration and dissatisfaction through social media channels. The pervasive
repercussions of the chip shortage are likely the catalyst for the dissemination of such

negative sentiments in online forums (Sheikhattar et al., 2022).

Hypothesis 3: Brands that effectively communicated mitigation strategies during the

chip shortage were able to maintain higher levels of consumer trust.

The efficacy of crisis communication in preserving or enhancing consumer trust
during periods of disruption is a subject of considerable interest. Brands that have
demonstrated a commitment to transparency, particularly in the context of
addressing significant challenges such as the chip shortage, have often been observed
to establish more robust consumer relationships. The development of clear
mitigation strategies has also been identified as a key factor in fostering these

relationships (Jézéquel & Gérard, 2017).

Hypothesis 4: Industries with superior supply chain visibility experienced a reduced

negative impact on brand popularity during the chip shortage.

Enhanced supply chain visibility enables organizations to respond more rapidly to
disruptions, thereby minimizing adverse outcomes (Ozkanlisoy, 2024). Industries
that implement robust SCV practices tend to demonstrate greater resilience, which in

turn preserves brand popularity.

Hypothesis 5: Social media sentiment analysis can serve as an early indicator of

shifts in brand popularity during supply chain disruptions.

Real-time sentiment analysis of social media data provides immediate insights into
consumer perceptions, enabling brands to respond proactively (Sheikhattar et al.,
2022). During the chip shortage, for instance, monitoring social media could have

alerted brands to emerging public concerns.



3. Methodology and Data

This section delineates the model employed to analyze the impact of the global
semiconductor shortage (2020-2023) on brand popularity and public opinion,
meticulously detailing the methodological approach and data sources. The
methodology is structured to provide a clear framework for assessing how different

factors may influence brand perception during the crisis.

The initial phase of this study involves the introduction of a conceptual model, which
delineates the relationship between brand popularity and pivotal variables such as
crisis communication strategies and media coverage trends & consumer behavior
shifts. This model provides a foundation for understanding how these elements

interact to shape public sentiment.

Subsequently, research hypotheses are presented, focusing on the expected negative
impact of the semiconductor shortage on brand popularity and the role of effective
communication in mitigating consumer dissatisfaction. The analytical approach
employed to test these hypotheses relies on sentiment analysis techniques, which are
grounded in computational linguistics and data mining rather than traditional

statistical inference.

The subsequent section delineates the variables employed in the study,
distinguishing between dependent and explanatory variables, and elucidating any
data transformations applied to ensure reliability. The subsequent section details the
data sources, encompassing archival data from social media and news articles. The
study employs sentiment analysis using Orange Data Mining to extract insights from
Reddit, Wikipedia, and media reports, thereby capturing public opinion dynamics

over time.

The integration of quantitative analysis is a distinctive feature of the methodology,
offering a comprehensive approach to understanding the effects of the

semiconductor shortage on brand perception.



3.1. Model

The model (see Appendix A)! employed in this thesis was developed to best answer

the research question.

The explanation of the variables included in this model can be described as follows:

e Yrepresents brand popularity affected by the semiconductor shortage and/or
public sentiment expressed towards these brands.

e X1 represents brand crisis communication strategies.

e X2 includes media coverage trends and shifts in consumer behavior influenced

by the crisis.

The proposed model directly addresses the research question by establishing a
structured relationship between brand popularity and key influencing factors during
the global chip shortage crisis (2020-2023). Specifically, it examines how brand crisis
communication strategies and media coverage trends, along with shifts in consumer

behavior influenced public perception and brand resilience.

Brand crisis communication strategies are defined as the way companies responded
to the semiconductor shortage through their messaging, transparency, and crisis
management tactics. The model’s analysis of this factor enables the assessment of
whether brands that implemented proactive communication strategies maintained
stronger consumer trust and loyalty compared to those that did not. Furthermore, the
analysis encompasses the intensity and sentiment of news reports, social media
discussions, and consumer reactions, as influenced by shifts in consumer behavior.
The media played a crucial role in shaping public perception of the crisis, and by
incorporating this factor, the model evaluates whether negative or positive media

framing influenced brand popularity.

By examining the interplay between these variables and brand popularity, the model

offers a comprehensive understanding of how diverse factors influenced consumer

1 See Appendix A for full details.



sentiment and brand resilience. This methodological approach enables an empirical
assessment of the extent to which public opinion, influenced by media narratives and
brand communication efforts, has driven shifts in brand perception across affected

sectors.

3.2.  Hypotheses and Tests

The hypotheses tested in this study are as follows:

e H1: The global semiconductor shortage negatively impacted brand popularity
across affected sectors.

e H2: Public sentiment on social media platforms during the shortage was
predominantly negative.

e H3: Brands that effectively communicated their mitigation strategies were better
able to maintain consumer trust.

e H4: Industries with greater supply chain visibility experienced less negative
impact on brand popularity.

e Hb5: Sentiment analysis of social media and media sources can serve as an early

indicator of brand popularity fluctuations during supply chain crises.

The proposed model directly addresses the research question by establishing a
structured relationship between brand popularity and key influencing factors during
the global chip shortage crisis (2020-2023). Specifically, it examines how brand crisis
communication strategies and media coverage trends, along with shifts in consumer

behavior influenced public perception and brand resilience.

Brand crisis communication strategies are defined as the way companies responded
to the semiconductor shortage through their messaging, transparency, and crisis
management tactics. The model’s analysis of this factor enables the assessment of
whether brands that implemented proactive communication strategies maintained
stronger consumer trust and loyalty compared to those that did not. Furthermore, the
analysis encompasses the intensity and sentiment of news reports, social media
discussions, and consumer reactions, as influenced by shifts in consumer behavior.
The identification of patterns in public sentiment during the crisis is enabled by the

previously mentioned approach.
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While some statistical comparisons, including ANOVA and t-tests, were utilized to
illustrate patterns, the analysis remains primarily exploratory and descriptive in
nature. The objective of this study was not to estimate parameters or construct
predictive models, but rather to identify converging trends and patterns across
multiple data sources. This evidence-based approach aims to support the hypotheses

through triangulated signals rather than formal statistical inference.
3.3.  Variables

3.3.1. Dependent variable

In this study, the dependent variable is brand popularity, which is measured using
two main indicators: the number of mentions on Reddit and public opinion indicators
derived from media sources. Reddit mentions offer a direct measurement of the
frequency and context in which a brand is discussed by users on a prominent social

media platform.

This metric is advantageous in that it reflects real-time discussions and sentiments,
providing insights into the brand’s visibility and consumer engagement. Conversely,
public opinion indicators from media sources encompass factors such as the tone and
frequency of brand mentions in news outlets, blogs, and other forms of media.
Collectively, these indicators offer a more comprehensive understanding of a brand’s

reputation and recognition in the public sphere.

The integration of these two data sources enables a multifaceted assessment of brand
popularity, encompassing both user-generated content and professional media

coverage.

3.3.2. Explanatory variables

The explanatory variables in this study are the crisis communication strategies
employed by brands and the intensity and tone of media coverage. Crisis
communication strategies refer to the ways in which a brand responds to crises or
negative events that might impact its reputation. These strategies may encompass

public apologies, transparency, or proactive engagement with the public to rebuild
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trust and manage perceptions.

The investigation focuses on the effectiveness of these strategies in influencing brand
popularity. The intensity and tone of media coverage are also critical explanatory
variables. Intensity, defined as the extent of brand coverage in media during and
following a crisis, and tone, denoting the nature of media coverage as positive,
neutral, or negative, are pivotal in this regard. The amalgamation of these variables
will facilitate the determination of the influence that both the brand's own
communication efforts and the external media environment exert on the public's

perception of the brand’s popularity.

3.4. Sampling approach
3.4.1. Archival data

The sampling approach for this study involves the use of archival data from a range
of secondary sources, which are crucial for analyzing the crisis and its impact on
brand popularity. The initial secondary source is Reddit, which offers significant
insights into consumer discourse concerning the crisis. Reddit, a popular platform
where users openly share their thoughts and experiences, serves as a rich source for

understanding public sentiment and reactions during a crisis.

The second secondary source is Wikipedia, which offers a historical overview and
explanation of the shortage, providing context and background information that
helps to understand the broader narrative surrounding the event. The third
secondary source is news articles, which offer expert and media perspectives on the
crisis. These articles are significant because they provide an external viewpoint on
how the crisis is perceived and reported by the media, helping to identify the tone

and intensity of media coverage.

The analysis period for this study extends from January 2020 to December 2023,
enabling a comprehensive review of the crisis over time and its effects on the brand.
The data collection process was facilitated by employing Orange Data Mining

software, which was utilized to extract, process, and analyze sentiment from these
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diverse sources. This software assists in the automation of the extraction of relevant
data from large data sets, ensuring that the analysis is both efficient and accurate. The
data obtained from Reddit, Wikipedia, and news articles were meticulously processed

to assess sentiment and identify trends in public opinion and media coverage.

To ensure the relevance and quality of the dataset, specific inclusion and exclusion

criteria were applied during the data collection phase.

For Reddit, only English-language posts that explicitly mentioned keywords such as

»  «

“chip shortage” “semiconductors”. Posts that were identified as spam, off-topic,
promotional, or unrelated to the context of crisis were systematically excluded, as
they do not contribute to the analysis of consumer sentiment or media coverage of
the crisis. The filtering process was executed through the implementation of keyword

filters.

For media articles, specifically those published by Wikipedia, The Guardian and The
New York Times, the selection included articles published between January 2020 and

”» o«

December 2023 that mentioned keywords such as “chip shortage” “semiconductors”.
The articles were required to be classified into pertinent sections such as “Business”,
“Technology” or “Economy”. Editorials, opinion pieces, and non-factual columns were

excluded to maintain consistency and focus on reported events.

For this study, the sample was limited to company-specific pages within industries
affected by the shortage, including but not limited to the automotive, consumer
electronics, and information technology industries. To ensure the relevance and
currency of the articles, those that were not related to the mentioned sectors or had
not been updated during the crisis period were excluded from consideration.

After the collection of the datasets, they were subjected to preprocessing using
Orange Data Mining’s “Preprocess Text” widget. This widget ensures the cleanliness
and uniformity of the text prior to the application of any sentiment analysis.

Specifically, the system performs the following functions:
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e The textis converted to lowercase, a process referred to as case normalization.

e The function removes stop words, which are defined as common but
uninformative words such as “the”. “and”. and “of”.

e It has been demonstrated that this process effectively removes both
punctuation and special characters.

e Stemming and lemmatization are optional processes that can be applied;
however, these linguistic processes were not utilized in this study in order to

maintain lexical nuances.

This preprocessing stage is crucial to minimize noise in the data and improve the

accuracy and reliability of sentiment analysis algorithms like VADER and SentiART.

3.4.2. How Orange Datamining works

Orange Data Mining is an open-source data visualization and machine learning tool
that has gained renown for its intuitive widget-based graphical interface. Its “Text
Mining” extension empowers users to conduct sentiment analysis visually, obviating
the necessity for programming expertise, thereby catering to non-technical users
seeking to explore textual data from diverse sources, including social media, press

articles, and online forums.

As illustrated by the provided screenshots (see Appendix B)?, the sentiment analysis
process is applied to diverse textual sources, including Wikipedia, The Guardian, The
New York Times, and Reddit. The workflow is structured in a modular fashion, with
textual data being imported into the system via the Corpus widget, a feature tailored
to each individual source. Subsequently, the data undergoes a preprocessing phase
within a module designated as “Preprocess Text”. This module is tasked with the
removal of special characters and “stop words”, a process that can encompass
operation such as lower-casing, with the objective of enhancing the efficacy of

subsequent analyses.

Following the preparation of the texts, the Sentiment Analysis widget is employed to

2See Appendix B for full details.
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evaluate the affective orientation of each document. Orange offers a variety of
approaches to sentiment analysis, the most prevalent of which are based on lexicons,
such as VADER (adapted to English texts), Liu & Hu, or multilingual modules, which
can also integrate customized dictionaries. These methods assign sentiment scores to
each text, often in the form of positive, negative, or neutral values, or even an overall
composite score. The two sentiment analysis methods employed in this study are
VADER and SentiART. A more thorough exposition of these methods can be found in
the subsequent sections (Biolab, 2018).

The results of this analysis are then explored using visualization widgets such as Bar
Plot, Distributions, Word Cloud, or Heat Map. This facilitates the identification of
prevalent trends in the sentiments expressed, the comparison of different sources
with each other, and the identification of dominant terms or emotions. Other widgets,
such as Data Table or Corpus Viewer, facilitate the consultation of individual results
or analyzed texts. Finally, the Save Data widget is employed to export enriched data

for further analysis or archiving.

Orange Data Mining offers a comprehensive visual framework for sentiment analysis,
encompassing data cleansing, automatic language interpretation, and the
visualization of results. This tool is particularly effective in transforming massive
volumes of raw text into actionable insights, making it relevant in fields as varied as

media monitoring, academic research, and opinion polling.

3.4.3. VADER sentiment analysis

VADER (Valence Aware Dictionary and Sentiment Reasoner) is a lexical sentiment
analysis method designed to interpret the emotional tone of texts, particularly those
from social networks. It is predicted on a pre-established lexicon that assigns valence
value ranging from -1 (very negative) to +1 (very positive) to each word. This lexicon
is augmented by heuristic rules that consider linguistic context, such as negation,
intensification (e.g., “very good”), and emphatic punctuation (e.g., capital letters or
exclamation marks). This approach enables VADER to produce detailed sentiment
scores, categorizing them as positive, neutral, negative, and an overall composite

score (Kurniawan & Anggraini, 2023).
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However, it is important to note that VADER is not without its limitations. Its efficacy
may be diminished when applied to more complex or literary texts, where emotions
are expressed in more subtle ways. Additionally, while VADER is primarily designed
for English, its effectiveness may be diminished when used for other languages

without appropriate adaptations.

3.4.4. SentiART sentiment analysis

SentiART is a sentiment analysis method developed to evaluate emotions in literary
texts, particularly in the field of computational poetics. Distinct from methodologies
that rely on emotional lexicons, SentiART employs vector space models (VSMs) to
represent words in a multidimensional semantic space. This representation
facilitates the calculation of metrics such as the emotional valence and the affective-

aesthetic potential (AAP) of words and texts (Jacobs, 2019).

A notable advantage of SentiART is its capacity to function without a predefined
emotional lexicon, thereby ensuring its applicability across over 150 languages for
which VSMs are available. This flexibility is particularly advantageous for the analysis
of literary texts, where emotions are often expressed implicitly.

However, it should be noted that SentiART necessitates substantial computational
resources to generate and manipulate VSMs, and its effectiveness is contingent on the
quality of the vector models available for the language and domain of interest.
Additionally, while SentiART presents an innovative approach to sentiment analysis
in literary texts, its adaptation to non-literary texts or specific domains may

necessitate further refinement.
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4. Results

This section presents the results of an empirical analysis based on four separate
sources: The following sources were utilized: Reddit, The Guardian, The New York
Times, and Wikipedia. Each of these sources provides a complementary perspective
on brand perception, ranging from institutional media discourse to spontaneous
expression by Internet users. The objective of this study is to examine the evolution
of brand sentiment during the global semiconductor shortage and the factors that are

likely to influence this perception.

The initial corpus was derived from Reddit, encompassing a total of 1,729
observations spanning the years 2020 to 2023. The primary variables encompass a
sentiment score (sentiment, compound), the brand evoked (brand), the date, as well
as categorical data associated with communication strategy (comm_strat) and

logistical visibility (SCV_level).

The second corpus is based on The Guardian, with 1,713 articles containing explicit
references to brands affected by the crisis. The emotional tone of each extract was
meticulously calculated and then associated with metadata, including brand,

publication date, and explanatory variables utilized in the hypotheses.

The third data set is derived from the New York Times, with a total of 245 articles
undergoing analysis. Despite the reduced sample size, this corpus provides a valuable
qualitative perspective on American media coverage, facilitating an examination of
the relationship between editorial discourse and brand perception during periods of

tension.

Wikipedia, an encyclopedic source, is represented by 18 articles dealing with the
companies concerned. While its style is, by definition, more neutral, the sentiment
scores enable us to identify notable variations between pages. The analysis of this
source offers a valuable addition to the existing literature on traditional and social

media, providing a comprehensive overview of brands’ institutional image.
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The construction of certain variables necessitated the use of inference, assisted by
artificial intelligence, particularly ChatGPT, within a controlled methodological
framework. Consequently, the brand variable was assigned from the analyzed text

content in instances where it was not explicitly specified.

For the variable “comm_strat”, which indicates whether a brand has implemented a
communication strategy considered strong or weak during the crisis, a classification
was carried out based on documentary research (via ChatGPT) concerning official
speeches, press releases, or public visibility actions of the brands studied. In a similar
manner, the SCV_level (Supply Chain Visibility) variable was allocated according to
criteria of logistical transparency, determined from information available in open
sources and interpreted via IA according to predefined rules (references to

production lines, suppliers, or inventory management).

The “buzz_score”, employed as a metric of popularity, was derived from the relative
frequency of brand mentions in each corpus. This score has undergone adjustment to
ensure its comparability across brands and sources, with adjustments made through

either logarithmic transformation or normalization.

The integration of all the data into the Orange Data Mining platform was instrumental
in facilitating the sentiment analyses, statistical comparisons, and visualizations by
subgroups that were necessary to evaluate the five hypotheses formulated in this

research.

4.1. Hypothesis 1: The global semiconductor shortage negatively impacted
brand popularity across affected sectors

The initial hypothesis posits that the global semiconductor shortage experienced
from 2020 to 2023 exerted a deleterious influence on the popularity of the brands in
question. To assess this, the present study expanded its analysis to include several
online information sources, including Wikipedia, The Guardian, Reddit and the New
York Times. Two automatic language processing methods were applied: VADER,
which is oriented towards lexical sentiment, and SentiART, which is more focused on

psycholinguistic dimensions such as dominance, valence, and arousal.
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4.1.1. Results by source
4.1.1.1.  Wikipedia

Wikipedia’s overall tone between 2020 and 2023 (see Appendix C)3 regarding the
microprocessor shortage is mostly neutral, but there are occasional negative shifts.
The VADER method will be utilized to demonstrate Wikipedia’s neutrality during the
crisis, while the SentiART method will be employed to ascertain the prevalence of

negative sentiments within the total sample of 18 articles on Wikipedia.

A comparative analysis of the graphs corresponding to the two distinct methods
reveals that the SentiART analysis identifies three articles with a predominantly

negative sentiment, while the VADER method categorizes all articles as neutral.

4.1.1.2. The Guardian

In the case of the British newspaper The Guardian, the impact of the semiconductor
shortage on brand perception is particularly evident. A review of articles (see
Appendix C)* published between 2020 and 2023 in the “Business”, “Technology”,

» « » « » “

“Global Development”, “Business”, “Money”, “Science”, and “World News” sections
reveal a persistent use of terms with negative connotations, particularly in 2022, a

period characterized by the most significant tensions in global supply chains.

The VADER method has been instrumental in identifying “compound” sentiment
scores that frequently fall below zero. This phenomenon is particularly evident in
articles addressing financial losses incurred by automakers, price increases for

consumers, and challenges in accessing certain electronic products.

This phenomenon is further accentuated by the implementation of the SentiART
model (see Appendix C)°, which underscores a heightened level of arousal (emotional
excitement). This suggests that the management of the crisis is not merely negative
but is also accompanied by a certain degree of media stress. This type of discourse is

likely to amplify the effect on public perception of brands, particularly when they are

3 See Appendix C (Sentiment Analysis of Wikipedia Articles) for further details.
4 See Appendix C (Sentiment Analysis of The Guardian Articles) for further details.
5 See Appendix C (Sentiment Analysis of The Guardian Articles) for further details.
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mentioned in contexts of crisis management or strategic failure. The findings
obtained from The Guardian substantiate the notion that the written press,
particularly when it adopts an engaged or critical tone, has contributed to shaping a

degraded image of companies affected by the shortage.

4.1.1.3. NY Times

The New York Times, as an international generalist media outlet, offers a more
diverse but equally revealing perspective on the effects of the chip shortage on brand
perception. A content analysis of articles from various sections including “Business”,
“Technology”, “Automobiles”, “Business Day”, and “World” reveals that the tone
adopted varies according to the target audience and the nature of the content.
However, a constant theme emerges: the sectors impacted are often presented as

vulnerable, ill-prepared, or dependent on a globalized system in crisis.

The findings (see Appendix C)¢ of the VADER analysis demonstrate analogous trends
to those documented in The Guardian, exhibiting consistently unfavorable
“compound” sentiment scores in the economic sections, particularly during periods
of peak disruption (2021-2022).

The SentiART method (see Appendix C)7 lends further support to this reading,
demonstrating a significant decline in valence among articles pertaining to
semiconductor companies. Additionally, there is notable variability in dominance,

which exhibits fluctuations in accordance with the stance of the sectors referenced.

This narrative dynamic suggests that brand representation extends beyond mere
mention of a logistical issue but rather constitutes a component of a crisis framework
that is perceived as unveiling inherent systemic deficiencies. These results, derived
from a medium with a robust international presence, thus substantiate the
hypothesis that the shortage has exerted a deleterious effect on brands’ popularity

and credibility, by positioning them within a protracted crisis narrative.

6 See Appendix C (Sentiment Analysis of The New York Times Articles) for further details.
7 See Appendix C (Sentiment Analysis of The New York Times Articles) for further details.
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4.1.1.4.  Reddit

The initial hypothesis posits that the global semiconductor shortage experienced
from 2020 to 2023 has exerted a deleterious influence on the popularity of the brands
in question. To evaluate this hypothesis, an analysis was conducted of the sentiments
expressed by users on Reddit using the VADER algorithm. The “compound” sentiment
score, ranging from -1 (very negative) to +1 (very positive), was utilized as a pivotal

perception indicator.

Aggregated data (see Appendix C)8 disaggregated by month demonstrate a marked
decline in sentiment commencing in mid-2022, with a nadir observed in October
2022, when the mean score declined to -0.74. This period corresponds to a time of

particularly high tension in the global supply chain.

Beginning in 2023, a gradual recovery in sentiment was observed (see Appendix C)?,
with levels reaching neutral or positive territory by December 2023 (compound =
0.61). This recovery could be indicative of an improvement in the situation or the

effectiveness of communication efforts by brands.

The observed correlation between periods of crisis and declines in sentiment on
Reddit indicates a potential loss of brand popularity or satisfaction during the
shortage. The emotions expressed frequently indicate frustration or impatience, as

evidenced by the negative scores.

A post stated: “Still can’t get a PS5 because of the chip shortage. This is beyond
ridiculous.” This statement was assigned a compound score of -0.65 by VADER,
indicating a predominant negative sentiment. A manual inspection of the elements
substantiates this assertion. The language employed in this text conveys a clear sense
of frustration and blame directed towards supply chain issues, thereby confirming
the model's capacity to accurately capture the emotion expressed. This example lends

support to the hypothesis that such outbursts are indicative of a decline in brand

8 See Appendix C (Sentiment Trends on Reddit) for further details.
9 See Appendix C (Sentiment Trends on Reddit) for further details.
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popularity, particularly when frustrations are attributed to perceived incompetence

or lack of availability.

4.2. Hypothesis 2: Public sentiment on social media platforms during the
shortage was predominantly negative

It is hypothesized that the predominant sentiment expressed on Reddit between
2020 and 2023 regarding the semiconductor shortage was predominantly negative.
To verify the proposition, an in-depth analysis of the Reddit corpus was conducted.
The corpus was gathered around terms related to the crisis, and the analysis
employed SentiART, which enables a more nuanced assessment of the underlying

emotional charge through dimensions such as anger, fear, or sadness.

4.2.1. Results by source
4.2.1.1.  Reddit

A more extensive examination of trends on Reddit (see Appendix D)1 from 2020 to
2023 reveals a persistent and pervasive presence of negative emotions, irrespective
of variations in the overall sentiment score. This observation, beyond the
identification of specific negative peaks, underscores a continuous and widespread
prevalence of negative sentiments. During the entire period under consideration,
emotions such as anger persist, with average intensity level estimated at
approximately 0.4 for anger (on a scale of 0 to 1). This emotional consistency suggests
that users experienced sustained discomfort, which cannot be attributed to isolated

events.

The months with the strongest combinations of these negative emotions
corresponded to periods when the effects of the shortage had accumulated: queues
for technological products, price rises for graphics cards, or the unavailability of new

vehicles.

A representative remark from the mid-2022 period is provided herewith: “My GPU

preorder just got pushed back again. What'’s the point anymore?” The post received a

1 See Appendix D (Emotional Analysis on Reddit) for further details.
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VADER score of -0.52. The communication conveys a combination of resignation and
disappointment, rather than overt anger. Despite its negative tone, it contrasts with
more assertive posts. This example demonstrates that negative sentiment on Reddit
was not monolithic but rather exhibited a range of emotional states, all of which were
associated with consumer dissatisfaction. This finding supports the hypothesis and

underscores the necessity for nuanced emotional classification.

These findings imply that Reddit functioned not only as a platform for objective
criticism but also as an emotional outlet, where Internet users articulated their
feelings of anxiety, fatigue, and even resignation in the face of protracted shortages.
The predominant emotions identified serve to reinforce the notion of a crisis that is
perceived as profound, not only from an economic perspective, but also from a
psychological standpoint, particularly for individuals who are dependent on

electronic or automotive products that have been impacted.

4.3. Hypothesis 3: Brands that effectively communicated their mitigation
strategies were better able to maintain consumer trust

To test hypothesis 3, the analysis centered on the influence of brand communication
strategy during the crisis on maintaining public trust. This assumption is predicated
on the notion that companies that have implemented a clear, regular, and proactive
communication strategy in response to the semiconductor shortage have been better

able to maintain a positive perception among consumers and stakeholders.

To translate this concept into data, two variables were utilized. The first,
“comm_strat”, is a categorical variable indicating the perceived level of
communication strategy adopted by each brand. The coding of these systems typically
occurs in two modalities: The communication style can be characterized as either
“strong” or “weak”. A “strong” communication style is defined by its active nature,
transparency, and reassurance. In contrast, a “weak” communication style is
characterized by its limited nature, absence, or perception of inefficiency. This
classification was established based on documentary research on official statements,
press releases, public campaigns, or crisis management initiatives. It was

supplemented by assisted interpretation via ChatGPT, allowing for the
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homogenization of the judgments in the entire corpus.

The second variable, “brand”, serves to identify the brand to which each observation
pertains. The text was automatically extracted, where possible, or derived from
context using a guided semantic analysis. The utilization of these two variables
enabled the execution of cross-brand comparisons and the aggregation of

observations according to the adopted form of communication.

4.3.1. Results by source
4.3.1.1. Wikipedia

An analysis of Wikipedia data reveals a significant correlation between brands’
communication strategy and the sentiment expressed in their encyclopedic
treatment. A binary classification of strategies was employed, with strategies
characterized as “strong” or “weak”. The overall sentiment indicator was also studied,
which was comprised of both the compound and sentiment. The results
demonstrated that brands with a communication that was qualified as “strong”

experienced a significantly more positive representation.

The initial graph (see Appendix E)1 (bars colored by comm_strat) offers a clear
illustration of this trend: brands such as Apple, Intel, and Ford, identified as having
conducted proactive communication during the crisis, stand out with compound
scores regularly above zero, or even very positive (up to +1). Conversely, brands with
“weak” or absent communication (notably grouped under the “Other” category) show
much lower scores, often negative or even close to -1. This phenomenon of brand
perception can be understood through the lens of brand communication, which can

be categorized as informative, reassuring, or anticipatory.

The second graph (see Appendix E)12 (box plot of sentiment by brand) further refines
this analysis: the average sentiment scores for Apple (0.2168) and Intel (0.1581) are
significantly higher than those for “Other” brands (0.0448). The statistical

significance of the observed results was confirmed by the analysis of variance

" See Appendix E (Communication Strategies and Sentiment on Wikipedia) for further details.
2 See Appendix E (Communication Strategies and Sentiment on Wikipedia) for further details.
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(ANOVA) test, with a p-value of 0.010. This finding allows us to reject the null
hypothesis of equality of means and validates the effect of the communication
strategy on emotional perception. We observe that variance is also more controlled
for well-perceived brands, suggesting narrative consistency in their editorial

treatment.

In summary, even on an impartial platform such as Wikipedia, the communication
strategies employed by brands have a discernible impact on the prevailing sentiment
and the image they project. The hypothesis that effective communication is conducive

to maintaining trust is substantiated in this instance.

4.3.1.2. The Guardian

A review of articles published by The Guardian between 2020 and 2023 (see
Appendix E)13 reveals that the quality of brands’ crisis communication is explicitly
revealed. The analysis of sentiment reveals a marked disparity in compound scores
between brands that have been identified as having communicated proactively and
those whose efforts have been deemed inadequate. The Student’s t test conducted in
Orange substantiates that this discrepancy is statistically significant, with a p-value <

0.05, thereby reinforcing the hypothesis’s validity.

Brands that demonstrate robust communication (e.g., Volkswagen, Ford, Samsung)
are frequently characterized as transparent, with concrete plans, and favorably
mentioned in the “Business” and “Technology” sections. Their average sentiment
scores approach +0.2. Conversely, respondents whose statements were absent or
ambivalent (e.g., Dell, Lenovo) exhibited negative scores, frequently accompanied by
emotions of anger or disappointment. This observation indicates that media coverage
does not merely convey facts but also entails an implicit evaluation of communication
behavior. Therefore, Hypothesis 3 has been largely confirmed in the British trade

press.

3 See Appendix E (Communication Strategies and Sentiment in The Guardian) for further details
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4.3.1.3. NY Times

A thorough analysis of the New York Times articles, employing sentiment scores
(sentiment and compound) and the “comm_strat” variable, unequivocally
substantiates the hypothesis that brands that effectively communicated during the
shortage were able to sustain a more favorable public image. The two graphs from

the analysis in Orange provide a clear illustration of this differential effect.

Regarding the overall sentiment (see Appendix E)!4, brands demonstrating robust
communication exhibited an average score of 0.127, in contrast to the 0.1027 average
score of those with deficient communication. The discrepancy between the means is
found to be statistically significant, as evidenced by the results of the Student’s t-test,
which yielded a p-value of 0.000, falling well below the 5% level of significance (o =
0.05). This outcome permits the rejection of the null hypothesis, which proposes
equality of the means. This finding indicates that the perception of brands that have

communicated is not only more positive, but consistent across the data set.

The second graph (see Appendix E)1>, which is based on compound scores from the
VADER analysis, further corroborates this trend. It was observed that brands
demonstrating effective communication received an average score of 0.135, while
those exhibiting weaker communication received scores lower, reaching -0.160. Once
more, statistical analysis corroborates the significance of the observed discrepancy
(p = 0.017). It has been demonstrated that brands that have clearly articulated their
strategic approaches, such as Apple, Intel, or GM, are associated with a more neutral
or slightly favorable tone in the articles. Conversely, those that have remained
ambiguous or silent are often characterized by a more critical and even anxiety-

inducing tone.

These findings demonstrate that, even in a milieu traditionally characterized by its
objectivity, crisis communication exerted a pivotal influence in shaping public

perception of brands. Hypothesis 3 is fully validated in this case, and the effect of

4 See Appendix E (Communication Strategies and Sentiment in The New York Times) for further details
5 See Appendix E (Communication Strategies and Sentiment in The New York Times) for further details
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communication is evident not only in the average feelings, but also in the dispersion

and coherence of readership reactions relayed through media discourse.

4.3.1.4.  Reddit

The findings from Reddit, a spontaneous discussion platform, unequivocally
substantiate the impact of communication strategy on the sentiment expressed by
users. A comparison between brands with “strong” and “weak” communication, as
determined by compound scores calculated using the VADER algorithm, reveals a

significant difference in the overall tone of comments.

The initial graph (see Appendix E)1¢ displays the mean values for each brand. The
findings indicate that brands recognized for their proactive communication, including
Apple, GM, Ford, and Intel, consistently achieve notably high scores, with GM and
Apple attaining particularly elevated values above 0.4. Conversely, brands classified
as “weak” or “other” struggle to achieve neutrality, with scores ranging from 0.01 to
0.02. These scores demonstrate a high degree of variability, reflecting more

disordered, even critical reactions.

As illustrated in the second graph (see Appendix E)17, which presents a box plot by
communication group (comm_strat), the overall effect is confirmed. Brands with
robust communication exhibit an average compound of 0.216, while those with

ineffective communication display an average of 0.016.

The Student’s t test, which is associated with the data, yielded a result that is highly
significant (p = 0.001). This finding allows us to confidently conclude that crisis
communication directly influenced the emotional perception expressed on Reddit.
The presence of a brand in the minds of consumers was associated with more
measured and benevolent reactions, as opposed to the hostility and frustration that

was observed in the absence of brand presence.

Conversely, brands that proactively communicated during the crisis received more
favorable reactions. A representative post reads: “Intel seems to be doing a decent job

keeping people informed. Props to them.” The comment is interpreted as moderately

6 See Appendix E (Communication Strategies and Sentiment on Reddit) for further details
7 See Appendix E (Communication Strategies and Sentiment on Reddit) for further details
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positive, as indicated by a VADER compound score of 0.36. Preliminary findings from
a manual review suggest that users have acknowledged and expressed appreciation
for Intel's transparency. This finding serves to substantiate the algorithm's output
and lends support to the hypothesis that effective communication has a positive

impact on consumer sentiment on Reddit.

This finding is particularly salient in the context of Reddit, which functions as an
uncontrolled channel, wherein brands do not dictate the message. This finding lends
further credence to the observed effect, suggesting that communication not only
fosters reassurance within an official setting but also permeates the freest spaces of
expression. Hypothesis 3 is thus fully validated in this context, with robust statistical

support and discernible emotional differences between the groups.

4.4, Hypothesis 4: Industries with greater supply chain visibility
experienced less negative impact on brand popularity

To test hypothesis 4, the analysis centered on the impact of Supply Chain Visibility
(SCV) on brands’ public image during the global semiconductor shortage. This
assumption is predicated on the notion that enterprises demonstrating enhanced
transparency in their logistics and procurement practices have experienced

diminished exposure to reputational risks during periods of disruption.

To operationalize this concept, a categorical variable has been introduced. This
variable is referred to as “SCV_level”. This variable employs a classification system to
categorize brands according to their level of visibility, which is typically categorized
as “high” or “low” visibility. This categorization is determined based on publicly
available information related to the brands’ logistics and communication processes.
The levels were awarded based on a supervised qualitative evaluation, based on the
analysis of official sites, press releases, CSR reports, and sectoral summaries. The
categorization in question was validated using contextual interpretations enhanced

by artificial intelligence-assisted research, specifically the ChatGPT model.

Despite the “SCV_level” status as approximation, it establishes a functional
framework for comparing the degree of transparency of brands. This variable was

employed as a subgroup criterion in Orange Data Mining, enabling the visualization
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and statistical comparison of feelings distribution according to levels of visibility. The

results were examined separately for each source to assess their robustness.

4.4.1. Results by source
44.1.1.  Wikipedia

An analysis of the “SCV_level” variable in the Wikipedia data (see Appendix F)18
reveals a marked over-representation of brands with high logistics visibility. The
distribution graph indicates that most documented cases pertain to companies that

have clearly communicated their supply chain management, such as Apple or Intel.

Brands with low or indeterminate visibility remain marginal, limiting direct
comparisons in terms of sentiment. This imbalance can be explained by the
encyclopedic nature of Wikipedia, which favors verifiable sources and the most
visible companies. Therefore, even in the absence of extensive statistical testing, the
concentration around the most transparent brands appears to substantiate the

notion that visibility in the supply chain contributes to an enhanced public image.

4.4.1.2. The Guardian

The box plot of sentiment scores (see Appendix F)1° by logistic visibility level
(SCV_level) demonstrates clear disparities. It has been demonstrated that brands
with high visibility exhibit a more positive average sentiment than those classified as

low or indeterminate.

The results of the one-way analysis of variance (ANOVA) test confirm that this
difference is statistically significant (p = 0.000), thereby validating the hypothesis
that greater supply chain transparency correlates with a more favorable image in the
media. Consequently, The Guardian’s reporting on brands demonstrating superior

control over their supply chains is more favorable.

8 See Appendix F (Impact of Supply Chain Visibility on Wikipedia) for further details
19 See Appendix F (Impact of Supply Chain Visibility in The Guardian) for further details
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4.4.1.3. NY Times

The graph (see Appendix F)20 illustrates that brands with high supply chain visibility
attain significantly more positive sentiment scores (mean = 0.135) in comparison to

those with low (mean =-0.112) or indeterminate (mean = -0.084) visibility.

The results of the one-way analysis of variance (ANOVA) test confirm the significance
of the observed difference (p = 0.000), thereby validating the hypothesis that
logistical transparency helps preserve brand image in mainstream media. The New
York Times has demonstrated a discernible preference for companies that have

exhibited more effective communication in addressing the crisis.

44.1.4.  Reddit

On the online platform Reddit, sentiment scores (see Appendix F)21 exhibit a
discernible variation according to the level of supply chain visibility (SCV_level). The
mean score for high-visibility brands is -0.037, while the mean score for low-visibility

brands is -0.235, and for indeterminate brands, the mean score is -0.236.

Despite the persistent negative overall scores, the discrepancy is substantial (ANOVA,
p = 0.000), indicating that even in an environment of free expression, brands that are
transparent about their logistics have a competitive advantage in terms of image. This
finding aligns with observations from other sources, thereby substantiating the

hypothesis that supply chain visibility functions as a reputational protection factor.

While not overtly concerned with supply chains, posts frequently imply assessments
of brand transparency. To illustrate this point, consider the following example: “At
least Apple acknowledged the delays. They're doing better than most”. VADER assigned
a compound score of 0.42, and qualitatively, this sentiment reflects appreciation for
Apple's openness—implicitly tied to supply chain visibility. This finding lends further
support to the prevailing notion that brands that are both visible and proactive are

perceived more favorably, even in informal social discourse.

20 See Appendix F (Impact of Supply Chain Visibility in The New York Times) for further details
21 See Appendix F (Impact of Supply Chain Visibility on Reddit) for further details
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4.5. Hypothesis 5: Sentiment analysis of social media and media sources can
serve as an early indicator of brand popularity fluctuations during
supply chain crises

To test Hypothesis 5, an investigation was conducted into the relationships between
sentiment scores expressed in different types of sources and various popularity
indicators associated with brands. The objective of this hypothesis is to ascertain the
extent to which emotions perceived in digital discourse can serve as precursors of
variations in brand awareness or media attention. To this end, an indicator called
“buzz_score” was mobilized. This is a proxy for popularity, constructed from the
volume of mentions associated with each brand, then normalized to enable

comparisons between sources.

In certain instances, this score has been enriched or corrected by the general tone
(positive or negative) to reflect not only the quantity, but also the quality of media
attention. While this measure remains an approximation, it provides an operational
representation of visibility dynamics. To assess the consistency or specificity of the
observed trends, analyses were conducted separately for each of the sources utilized

in this research.

4.5.1. Results by source
4.5.1.1.  Wikipedia

The objective of this study was to test the hypothesis that online sentiment analysis
can predict variations in brand popularity during a crisis. To this end, a scatter plot
enriched with brand-specific linear regressions was produced from data extracted

from Wikipedia.

The plot (see Appendix G)?2 demonstrates the correlation between the overall
sentiment, measured as the aggregate score derived from lexical analysis, and the
level of popularity, approximated via a “buzz_score”. While the correlation

coefficients vary across brands, several noteworthy trends emerge.

22 See Appendix G (Sentiment-Popularity Correlations on Wikipedia) for further details
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The Apple brand, for instance, demonstrates a significant positive correlation (r =
0.70), indicating that periods of enhanced perception coincide with an increase in its
visibility on Wikipedia. Conversely, Ford exhibits a pronounced negative correlation
(r = -0.93), indicating that its visibility increases precisely when it encounters more
critical scrutiny, a phenomenon consistent with its notoriety stemming from issues

associated with the semiconductor crisis.

It has been demonstrated that other brands, including Intel (r = -0.34), as well as
entries classified as “Other” (r = 0.79), offer less extreme but nevertheless significant

correlations.

These results offer partial support for the hypothesis that sentiment can precede or

reflect fluctuations in popularity.

4.5.1.2. The Guardian

A cross-analysis of sentiment and media popularity, based on articles published in
The Guardian, reveals fewer clear-cut results overall than on other platforms. To this
end, a scatter plot (see Appendix G)23 with brand-specific linear regressions was

utilized to measure the correlation between average sentiment and “buzz_score”.

Most brands demonstrate an absence of correlation between the two variables. Apple
(r = 0.02), GM (r = -0.07), and Intel (r = -0.05) demonstrate no significant trend,
indicating that the volume of coverage is not substantially influenced by the perceived
tone of the news. This stability is indicative of a consistent editorial approach,
potentially less responsive to emotional fluctuations than social platforms such as

Reddit.

However, it should be noted that there are exceptions to this general rule. A moderate
positive correlation is demonstrated by Dell (r = 0.20), suggesting a modest
concurrence between periods of heightened sentiment and augmented buzz. In
contrast, Samsung (r = -0.92) exhibits a robust negative correlation, which may be

indicative of heightened media attention during periods of crisis or criticism.

2 See Appendix G (Sentiment-Popularity Correlations in The Guardian) for further details
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4.5.1.3. NY Times

An analysis of data from the New York Times reveals a more nuanced relationship
between sentiment expressed in content and brand popularity, measured by
buzz_score. To this end, a scatter plot (see Appendix G)24 augmented with linear

regressions was utilized to assess the correlation on a brand-by-brand basis.

The overall correlation coefficients ranged from weak to moderate, thereby
underscoring the intricate nature of the relationship between perceived tonality and
media attention. This phenomenon is exemplified by prominent brands such as Apple
(r =-0.21) and Ford (r = -0.32), which demonstrate an inverse trend, indicating that
as the tone becomes more critical, the brands’ coverage increases. This phenomenon
may be indicative of heightened visibility during periods of tension or controversy, a

common occurrence in media environments that are reactive to negative news.

In contrast, brands such as Toyota (r = 0.45) or Intel (r = 0.15) demonstrate a positive
correlation, suggesting that media valorization is more closely associated with
favorable tones, potentially attributable to positively perceived innovations,

announcements, or campaigns.

The Volkswagen brand, though exhibiting a modest presence in this context, displays
a pronounced incline, albeit on a reduced number of points, which constraints

interpretation.

This visualization lends support to the notion that sentiment occasionally, though not
invariably, serves as an indicator of media popularity. The nature of this relationship
is found to be contingent upon the context of coverage, the news specific to each

brand, and the editorial treatment of the newspaper.

4.5.1.4.  Reddit

On Reddit, a platform characterized by spontaneous and often emotional user
interactions, the analysis of hypothesis 5 assumes relevance. For this source, a scatter

plot (see Appendix G)2° was generated from the mean sentiment scores and a

24 See Appendix G (Sentiment-Popularity Correlations in The New York Times) for further details
2 See Appendix G (Sentiment-Popularity Correlations on Reddit) for further details
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popularity indicator “buzz_score”. The latter is defined here as a proxy for the relative

volume of mentions.

[t is imperative to note that the data categorized as “Other” has been systematically
excluded from the final graph. Indeed, the high volume of the data set would have
resulted in a visual saturation of the representation space, thereby obscuring the

trends of the primary brands and rendering the graph difficult to interpret.

The remaining results indicate moderate yet predominantly positive correlations for
most brands. The correlation coefficients (r) for GM, Intel, and Apple are 0.16, 0.18,
and 0.10, respectively. These results indicate that there is a positive relationship
between the popularity of these brands on the platform and the sentiment expressed
by users. A very weak correlation is exhibited by Ford (r = 0.03), while AMD appears

to demonstrate a similar trend.

The highest correlation is found in the Other brand (not shown), with an r = 0.75. This
phenomenon likely reflects the aggregate weight of news and brands that are not
systematically categorized, thereby substantiating the notion that topics that are

perceived as highly positive tend to generate more extensive discourse.

The post, titled “Of course GM delays again. Not even surprised anymore.” This piece
received a score of -0.24 from VADER. While not overtly hostile, the tone reflects
sarcasm and fatigue, which can still damage brand perception. It is noteworthy that
this post garnered a significant number of interactions, as indicated by the high
volume of likes and replies. This observation suggests a potential correlation between
emotional tone and visibility. While the algorithm detects it as mildly negative, human
analysis reveals a more profound emotional undercurrent. This finding lends further
credence to the notion that emotional responses, even those that are subtle, can

occasionally occur in advance of surges in brand-related online discourse.

While the data on Reddit demonstrates a general correlation between sentiment and
popularity, it is important to note that this should not be interpreted as indicative of
robust predictive power. While sentiment may accompany visibility trends, causal or
predictive claims require further validation. The platform’s conversational
environment appears to perpetuate this dynamic, as users respond promptly to

positive or negative perceptions associated with brands.
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5. Conclusion

5.1. Key findings

This research examined the repercussions of the global semiconductor shortage on
brand perception, employing a multifaceted approach that encompassed traditional
media, encyclopedic sources, and social platforms. By evaluating five successive
hypotheses, it elucidates the mechanisms by which a supply crisis can impact not only
the image of the companies involved, but also the dynamics of attention they receive

in the digital public sphere.

The findings demonstrate, firstly, that the crisis exerted a substantial influence on
brand perception, particularly in unmediated discussion spaces such as Reddit,
where the prevailing tone exhibited a notable decline during periods of scarcity.
Conversely, brands that employed active and transparent communication methods
experienced heightened positive sentiment levels, thereby underscoring the pivotal

role of a communication strategy in a crisis context.

Furthermore, supply chain visibility defined as a brand’s capacity to elucidate its
actions, decisions, and trade-offs emerges as a pivotal factor in shaping public
perception. In general, brands that have maintained clear and explicit logistics have
demonstrated a more robust reputation. Finally, analyses carried out on emotional
signals and attention levels suggest that sentiment expressed online can, in some
cases, anticipate or reflect popularity dynamics, paving the way for forward-looking

uses of sentiment analysis in strategic intelligence.

The subsequent table offers a synoptic overview of the findings in relation to the five
research hypotheses. The study provides a comprehensive overview of the extent to
which each hypothesis was supported by the data collected from various sources,
including social media, news articles, and encyclopedic content. This consolidated
perspective enables a comprehensive understanding of the evolution of sentiment

and brand perception during the global chip shortage.

[t is noteworthy that all five hypotheses were confirmed, albeit with varying degrees
of strength, contingent on the source and method of analysis. No hypothesis was

rejected, indicating a consistent pattern across different types of data. This reinforces
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the robustness of the evidence-based approach used in this study, which prioritized

convergence across multiple indicators over isolated statistical testing.

Sentiment scores

H1 - The shortage
negatively affected

brand perception

H2 - Sentiment on
social media was
predominantly negative

during the shortage

H3 - Brands with
strong communication

better maintained trust

H4 - Supply chain
visibility reduced

reputational damage

H5 - Sentiment can
predict brand

popularity fluctuations

Vv Confirmed

v Strongly confirmed

v Strongly confirmed

Vv Confirmed

v Partially confirmed

dropped during peak
crisis periods,

especially on Reddit

Social media sentiment
remained
predominantly negative
throughout the entire

2020-2023 period

Clear correlation
between strong
communication and
more positive

sentiment

Brands with high
visibility in logistics
were perceived more

positively

Correlations vary by
brand and media;
stronger and clearer
patterns observed on

Reddit
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5.2. Recommendations for companies

Considering the findings from this study, a series of pragmatic recommendations can

be put forward for companies grappling with supply chain crises.

It is imperative for brands to adopt a proactive and transparent communication
strategy. Brands that regularly inform the public and explain their mitigation

measures are perceived more positively and are more resilient to criticism.

[t is imperative to enhance supply chain visibility. Public disclosure of supply chain
operations, partners, and contingency plans has been demonstrated to build

consumer trust and media credibility.

The utilization of sentiment monitoring as a strategic instrument is imperative.
Platforms such as Reddit function as precursors to consumer dissatisfaction or
approval. Real-time sentiment tracking has the potential to provide public relations
teams with actionable signals, enabling them to adapt their communication in

advance.

These recommendations can assist companies in safeguarding their reputation,
fostering consumer trust, and adeptly managing crisis communication during periods

of disruption.

5.3. Limits of paper

This work is not without its limitations, which are particularly associated with the
nature of the data (e.g., noise, selection bias, and variable representativeness
according to source) and the tools employed (e.g., the relative precision of lexical
models). Nevertheless, it proposes a robust, transdisciplinary, and reproducible
approach, shedding light on the reputational effects of a major industrial crisis on a

global scale.

[t is imperative to acknowledge the limitations inherent to the sentiment analysis

tools utilized in this study.

VADER, a widely utilized tool for the analysis of social media data, operates by

employing a static emotional lexicon and a set of heuristic rules. This methodological
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framework renders VADER less adept at deciphering complex linguistic expressions,
including but not limited to sarcasm, irony, and implicit meaning. Furthermore,
VADER is optimized for English and may not yield reliable results with multilingual

content unless adapted.

Conversely, SentiART employs semantic vector models to assess emotional content,
amethodology that is particularly well-suited for literary texts. However, this method
can be computationally intensive and requires well-trained word embeddings, which
may not always capture nuances in informal or technical discussions. The
performance of the system may also be subject to variation depending on the

structure and domain of the input texts.

These limitations indicate that while both tools offer valuable insights, the results
must be interpreted with caution, especially in contexts involving implicit sentiment

or domain-specific jargon.

It is imperative to acknowledge the inherent demographic bias in Reddit as a data
source. The platform exhibits a tendency to overrepresent younger users, those who
are technologically proficient, and those who primarily speak English. This
demographic distribution may impede the generalizability of the findings and should
be considered during the interpretation of public sentiment trends (Duggan & Smith,

2013).

Furthermore, while some correlations between sentiment and popularity were
observed, these findings should not be overinterpreted. The capacity of sentiment
analysis to predict future events is constrained by temporal delays, platform-specific
dynamics, and exogenous events that influence public discourse. To validate
sentiment as a reliable forecasting tool, further longitudinal and controlled studies

are necessary.

5.4. Suggestions for further research

This study establishes a foundation for future research, particularly concerning the
integration of advanced natural language processing models and the expansion of the

study to encompass other types of crises that affect global supply chains.



38.

Integrating sentiment data with operational indicators, such as product availability
or sales trends, would also be relevant. The establishment of such a connection
between discourse and performance could facilitate the assessment of the practical

implications of public perception.

Another promising direction of research lies in the longitudinal study of sentiment
dynamics across multiple crises. For instance, a comparative analysis of consumer
reactions during the semiconductor shortage with those observed during other
disruptions (e.g., the pandemic, energy shortages, or geopolitical conflicts) could yield
insight into the consistency or variability of brand perception under pressure. A
comparative analysis of these practices could identify the best practices in crisis

communication that are effective regardless of sector or crisis type.

Subsequent studies could investigate how consumer sentiment varies across regions
or cultures by incorporating data from non-English media and social platforms. This
would facilitate the identification of communication approaches that are more

effective in specific cultural contexts.

Ultimately, Subsequent studies could investigate the role of visual content, including
images, videos, and memes, in shaping public sentiment during crises. On social
media platforms such as Twitter and Instagram, such content disseminates
expeditiously and elicits profound emotional responses, thereby rendering visual

sentiment analysis a valuable extension to text-based approaches.
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7. Appendix
Appendix A: Research Model

Variables influencing brand popularity
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Appendix B: Orange workflows
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Extensive data analysis and concatenation between 2020 and 2023
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Detailed description of widgets used
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Step

Function

Used for

Specific Notes

Corpus / Input

Import raw textual data

All sources

for Reddit, use of
two python scripts

Select Rows

Filter by publication year,
brand, or topic keywords

Guardian, NY
Times, Subreddit

Ensures temporal
consistency
(2020-2023) and
thematic focus

Corpus Viewer

Inspect and validate the
selection of documents

All except Reddit
Keyword

Used both before
and after filtering
for quality control

Preprocess Text

Clean and standardize text
(lowercasing, removing

All sources

Crucial for
ensuring input

stop words and quality prior to
punctuation) sentiment scoring
VADER preferred
for press and
Sentiment Compute sentiment scores All sources SentiART for
Analysis (VADER or SentiART) Reddit where
more semantic
depth is useful
Used as the central
Data Table View data, filter results, All sources node for export

and prepare export

and branching into
visualizations

Data Sampler

Reduce dataset size for
performance and clarity in
visualization

Reddit, NY
Times, Guardian

Prevents overload
in visual plots due
to large volumes

Highlights
Compare sentiment scores variations in
Bar Plot between brands, All sources emotional
timeframes, or platforms perception across
dimensions
Show sentiment category Useful to assess
Distributions proportions All sources general tone in the
(positive/neutral/negative) dataset
. . Adds depth to
Display spread and outliers :
Box Plot piay sp 4 All sources understanding of

in sentiment scores

score variability
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Appendix C: Results for the first hypothesis

Sentiment Analysis of Wikipedia Articles
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Sentiment Analysis of The Guardian Articles

. ® Global development

® Televizion & radi

World news -
World news [~
World news -

World news -

World news -

World news -
World news -
World news -
World news -

World news -

World news -

World news -

World news -

World news -

Maney - 2

Society -

Technology [
Science~

Business [
Business [
Businass —
Business [
Business [
Business [
Business [
Business [
Business [
Businass —
Business [~
Business [

Global development -
Global development -
Global development [~
Global development -
Global de\.relopment—l

pection |

1
World news

1 1 1 1
Moriichnligyce

Global development Business
Section

Society: -0.168938 £ 0.3798

|
| | |
0437583 0,161 0,0631111

Global development: -0.161854 = 0.3383

|
| | |
0,374625 0.153542 0.05705

World news: -0.0549097 = 0.3612

|
| | |
-0.2839 -0.0559286 0.168083

Business: 0.00785153 = 0.3271
|

I | |
-0.220636 0.01175 0.225643

Money: 0.0464907 = 0.2697

-0.183821 0.0620417 0.266923

Science; 0.0856212 = 0.3600
1

| [ |
-0.0910278 | 0.0805816 0.3287

Technology: 0.133395 = 0.4504
|

I
-0,127897 0.117188 0.4426

ANOVA; 11,608 (p=0.000, N=1713)

-05 0 0.5
sentiment
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Sentiment Analysis of The New York Times Articles

‘World: -0.350311 = 065486
|

| | |
-0.9071 0.7783 0.106150

Automobiles: -0.3420 = 0.62660

Business: -0.,091930 = 0.60548

|
| | |
-0.750050 -0.0640 0.493%

Business Dayi -D.051017 = 069284

-0.704850 -0.1406 0.7003

Technology: 0.201872 £ 0.59937
|

-0.152950

-0.8000 -0.6000 -0.4000 -0.2000 -0.0000 0.2000 0.4000 0.6000 0.8000

compound

ANOVA: 3.235 (p=0.013, N=228)

Automobiles: -0.0866235 = 0.0763
|

e

-0.0866235

Business:|-0.053166 = 0.2139

|
| | |
-0.13068 -0,02307  0.0535163

World: -0.0471869 = 0.2267

-0.147892 30864 0.0630611

Business Day: 0.0281471 = 0.1378

4976 0.0257532 0113538

Technology: 0.0: £0.1728

| |
-0.0721536 0.0353538 0.148317

-1 -0.8 -0.6 -0.4 -0.2 -5.55112e-17 0.2
sentiment

AMOVA: 2.773 (p=0.028, N=228)
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Sentiment Trends on Reddit

title

1 HPB_Global

1.0

0.5

campound

-0.5

Subreddit Author Body Date Score positive negative neutral compound

True

lconic_Gamech... Hpbisaghost.. 2022-10-3123:4.., 2 0.000 0.328 0.672
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Appendix D: Results for the second hypothesis

Emotional Analysis on Reddit
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Appendix E: Results for the third hypothesis

Communication Strategies and Sentiment on Wikipedia

. ® faible |
| ®forte |
| | | |
0.5
-0.5
-1.0
I 1 I 1 I I I I 1 I 1 I 1 I 1 I 1 I
T £ = 3 £ ¥ ¢ % ¥ T % T £ % T £ T 3
= 2 & £ & £ & 52 £ £ 5 £ 2 F £ 2 £ =
brand
Autre: 0.0448133 = 0.0534266313638515761
] |
0.007035 0.0637025
Ford: 0.094|2774 + 0.0268010991726872795
-
] |
0.0722011 0.103067 0.116354
Intel: 0.1 51?075 +0.0883274918151308042
| |
0.115417 019729
Apple: 0.216847 = 0.0405102404370258184
|
............. '
I
0.200919 0.216601 0.241447
0 0.1 0.2 03
sentiment

ANOVA: 5.591 (p=0.010, N=18)
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Communication Strategies and Sentiment in The Guardian

AMD

Dell

Autre

I
e
.
S
.
]
]

ANOVA: 10.126 (p=0.000, N=1713)

-0.3 0 03 1
compound

Volkswagen

Samsung

ANQVA: 19.517 (p=0.000, N=1713)

-1 -0.5 0 05 1
sentiment
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Communication Strategies and Sentiment in The New York Times

faible: -0.102741 £ 0.186776753237099885085

| |
0104327 0102698 0.0051%9

| |
00450028 0,117 0216039

Student's t: 8.873 (p=0.000, N=228)

08 -0.6 -04 -0.2 -3.55112e-17 02
sentiment

faible: -0.160374 = 0.6772202607105135552

forte: 0127161  0.125615686912787127638

-0.85825 -0.1387 05224

forte; 0.135178 = 0.6156804410235754421
|

| I |
04761 0.18895 0.66955

Student's t: 2481 (p=0.017, N=228)

0.8 06 04 0.2 -5.53112e-17 02 0.4 0.6 08
compound
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Communication Strategies and Sentiment on Reddit

Autre: 0,0155934 = 0,49050133318514527181

|
| | |
-0.2278 0.1 0.3939

AMD: 0.166917 + 0.50618948499768556815

-0 0.2296 10,5854

Intel: 0177398 = 0.50388583123808561304
|
| | |

-0.1639 o1 0.5404

Fard: 0.191708 = 0.64464641884171181019
|
| | |

-0.258 o1 0.93

Apple: 0417944 = 0,38485732742035172471
|

-1 -0.5 1
compound
ANOVA: 3.185 (p=0.007, N=1729)
faible: 0.0166939 = 0.49078569761297130558
|
| | |
-0.22695 -0.1 0.3939
forte: 0.216478 £ 0.52355981575763976821
|
015 o1 0.6626
-1 -0.5 0 0.3 1
compound

Student's £: 3.322 (p=0.001, N=1729)



Appendix F: Results for the fourth hypothesis

Impact of Supply Chain Visibility on Wikipedia

Frequency
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Impact of Supply Chain Visibility in The Guardian

faible

56.

indéterminée

Elevée

ANOVA: 83.992 (p=0.000, N=1713)

-1 -0.5 0 0.5

sentiment
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Impact of Supply Chain Visibility in The New York Times

faible: -0.11‘1521 = 0.20053550801704428386

| I |
-0.194327 -0.094021 0.000318

indéterminée: -0.0842351 = 0.14997531215950443605
|

| |
-D.176802 -0.113273 0.008627

élevée: 0,134917 = (.11984725551234196028
|

e | |
0.0689387 0.11775 0216039

ANOVA: 23.978 (p=0.000, N=228)

-0.8

-0.6 0.4 0.2 -5.35112e-17 02 04

sentiment



Impact of Supply Chain Visibility on Reddit

faible: -0.237985 = 0.35216924321588172
)

58.

-0.416423 -0.237779 -0.0576884

indéterminée: -0.235544 = 0.39741042133504073
|

-0,418922 -0.245556 -0.0475942

éleyée: -D.036795 = 0,23270500661212243
|

-0,111733 -0.031521 0.0525074

ANOVA: 11.674 (p=0.000, N=1729)

sentiment




buzz_score

Appendix G: Results for the fifth hypothesis

Sentiment-Popularity Correlations on Wikipedia
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Abstract:

The present research examines the impact of the global semiconductor shortage
(2020-2023) on brand perception, mobilizing sentiment analysis methods applied to
a variety of digital sources. Five hypotheses were formulated to explore the effects of
this crisis on brand popularity, communication strategy, sector perception, logistical
transparency, and the predictive capacity of sentiment on the evolution of brand
visibility. The study is grounded in quantitative analysis, employing data sourced
from prominent digital platforms such as Reddit, Wikipedia, The Guardian, and The

New York Times.

The VADER and SentiART algorithms were utilized to assess the emotional sentiment
and the prevailing tone of the content. The Orange Data Mining platform was utilized

to process all the mentioned elements, thereby enabling the development of evidence

through the application of pattern recognition, comparative visualizations, and data

mining techniques across a range of sources.

The findings indicate that the semiconductor crisis has exerted a quantifiable
influence on brand perception, particularly within the context of social media
platforms. The quality of communication and the visibility of the supply chain appear
to be major factors in maintaining a favorable image. Finally, although fluctuations in
sentiment may coincide with shifts in popularity, this relationship should be interpreted
with caution. The predictive potential of emotional signals is context-dependent and

inconsistent across different platforms and brands.
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