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Abstract: Amid the global economic crisis due to COVID-19, consumer interest in CSR reports of
global corporations has surged. CEO messages within these reports are crucial during such crises.
This study aims to understand CEOs’ perceptions of key CSR issues and corporate strategies during
global crises. Utilizing topic modeling, CEO messages from Fortune Global’s top 100 companies
are analyzed before and after COVID-19. Compared to previous periods, social and environmental
issues like climate change are more prominent. Key strategies include sustainable management
development, risk management, and competitive advantage. This study offers insights into the
importance of CSR reporting as a communication tool for managing stakeholders during crises. With
COVID-19’s global impact, understanding changes in global companies and comparing pre-crisis
conditions contributes significantly to the literature.

Keywords: corporate social responsibility (CSR); corporate social responsibility (CSR) report; CEO
message; sustainability; topic modeling; COVID-19

1. Introduction

During the coronavirus disease (COVID-19) pandemic, social distancing was recom-
mended for citizens worldwide. Quarantine measures were implemented, and movement
restrictions and non-face-to-face situations were advised for all essential activities. Coun-
tries and cities were sealed off, and social and economic activities as well as epidemic
control measures due to quarantine led to a reduction in labor supply, income losses due
to deteriorating economic forecasts, and decreased business investment. This affected
businesses worldwide in terms of both supply and demand [1]. It is therefore necessary to
address the impact of COVID-19 on global companies around the world [2].

The unprecedented scale of the crisis has compelled companies to acknowledge the
evolving environment promptly and adapt by restructuring their business models. This
restructuring encompasses strategies and operations with a focus on stakeholders. Failure
to do so may result in losses for various domestic and international stakeholders, including
customers, employees, investors, and others [3–6].

Various stakeholders place greater importance on the ethical aspects of consumption.
There is growing public interest in and demand for corporate social responsibility (CSR)
activities, which involve the production of goods and services needed by society as well
as corporate social and environmental responsibility [4,5,7,8]. CSR serves as a business
strategy management tool for handling a company’s diverse stakeholders, and significantly
affects its operations [9]. Consequently, corporate managers are increasingly preparing
non-financial reports (e.g., CSR and sustainability reports) to maintain stakeholders’ trust,
protect stock prices, and enhance corporate reputation. These reports include sustainability
information on CSR activities, such as employee welfare, community involvement, and
environmental initiatives, with increasing frequency [10,11].
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Non-financial reporting serves as a corporate strategy capable of enhancing a com-
pany’s reputation and generating diverse business revenue. It functions as a communication
tool between a company and various stakeholders, particularly for conveying CSR [12].
Additionally, it has proven effective in addressing negative news and financial losses during
crises [13–15]. Consequently, it has become a particularly valuable tool for global compa-
nies that have established trust not only with domestic but also international stakeholders,
especially in the context of international crises such as COVID-19 [16,17].

However, previous studies have focused primarily on internal corporate crises, with limited
research on CSR strategies and communication during international external crises [13,18,19].
This study aims to compare the perspectives of CEOs from Fortune Global’s top 100 companies
as of 2022 and the business situation before and after COVID-19. Three research questions
are posed: (1) Do Fortune Global’s top 100 companies utilize CSR reports? (2) Are there
differences in keywords in CEO messages before and after COVID-19? (3) What CSR issues
do CEOs perceive, and how have they changed before and after COVID-19? Research
question (1) aids in exploring CSR issues published annually by these companies and
provides insight into communication focused on CEO messages. Questions (2) and (3) fur-
ther delve into comparing results obtained from periods before and after COVID-19 to
examine changes in business trends. Therefore, this study aims to collect CEO messages
from CSR reports of global companies, analyze them using keyword and topic modeling,
and understand changes in corporate management trends before and after COVID-19.

2. Literature Review
2.1. Corporate Social Responsibility (CSR)

CSR is defined differently by scholars, institutions, and societies [20]. In the early 1960s,
it was characterized as the decisions and actions of businesspeople, encompassing not only
the economic and legal obligations that society has to corporations but also the ethical and
discretionary expectations [21,22]. Currently, corporate social responsibility is defined as the
concept of acknowledging a corporation’s ethical responsibility to society and integrating
it into interactions with customers, suppliers, and other stakeholders [5]. It is also defined
as a concept that emphasizes that companies have a moral responsibility toward society
and should integrate it into their interactions with stakeholders [5]. Therefore, this study
defines CSR as a means for companies to enhance their social welfare and strengthen their
relationships with different stakeholders [23].

Prior studies indicate that CSR activities have garnered significant interest in recent
years, not only among academics and researchers but also among the general public [24].
Communication through various CSR activities is the most effective way for companies
to demonstrate their commitment to fulfilling their responsibilities and respond to the
demands of key stakeholders and active shareholders. Consequently, CSR communication
has emerged as a crucial aspect of crisis management research [14,25].

The objective of CSR communication is to enhance consumers’ knowledge, awareness,
trust, and engagement in CSR and to shape their perceptions of a company’s reputation.
Specific content and media channels, such as reporting, are employed to cultivate trust-
based relationships with customers and shareholders, as well as to inform stakeholders
about CSR strategies and practices [26,27].

CSR reporting serves as a CSR activity and a communication tool between a company
and its stakeholders. Types of CSR reports are divided into financial and non-financial
reports, with non-financial reports including corporate social responsibility (CSR) reports,
sustainability reports (SR), ESG reports, and integrated reports (IR), among others [27].
However, in 1999, social and environmental reports were integrated into sustainability
reports. According to previous studies, sustainability reports are still published based on
guidelines such as the Global Reporting Initiative (GRI) and Sustainable Development
Goals (SDGs), and are commonly referred to alongside the term CSR (corporate social
responsibility) [28,29].
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CSR reports contribute to the systematic management of corporate social responsibility
activities, helping to identify future risks and crises and ensure the sustainable development
and competitive advantage of the company [30]. It has also been demonstrated that most
socially responsible companies act more responsibly when preparing their CSR reports [31].
Therefore, this study concentrates on CSR reports that incorporate non-financial information
as a means of corporate communication to enhance a company’s reputation and engage
various stakeholders.

2.2. Prior Research on COVID-19 and CEO Messages

The first outbreak of COVID-19 in Wuhan, Hubei Province, China, in December 2019
led to the rapid spread of the disease worldwide, including in Europe and the United
States [32]. In response, the World Health Organization (WHO) declared a “public health
emergency of international concern” on 30 January 2020, to address the global spread of
COVID-19. In March, the WHO upgraded the situation to a “pandemic”, highlighting the
global impact of COVID-19. As a new infectious respiratory disease, COVID-19 rapidly
spread worldwide owing to its strong contagious nature and significant ripple effects.
It began to pose persistent economic, social, and environmental problems after severely
impacting the global economy [2].

The COVID-19 pandemic is the most recent instance of an externally generated
crisis—a severe global crisis that has resulted in economic disruptions—with effects such
as income inequality, racism, and climate change, altering daily life and adversely affecting
business processes [33–35]. This underscores the role that companies must play in society
and heightens the demand for CSR activities [1,5].

Moreover, companies are integral to the SDGs known as the 2030 Sustainable Devel-
opment Agenda, which addresses crises and sustainability issues. During the COVID-19
period, many global companies recognized the changing environment and expanded their
CSR strategies accordingly, swiftly transforming their business models [1,5]. Consequently,
CSR activities are expected to continue evolving, and further examination of CSR-related
topics is warranted to understand the impact of COVID-19 on businesses [36].

Reorienting and developing business processes toward CSR and addressing the chal-
lenges posed by COVID-19 necessitate decision-making at the board and CEO levels [2].
This underscores the importance of corporate crisis-response strategies that dictate what
companies communicate and undertake during a crisis [37]. A CEO’s message in a CSR
report has emerged as the most visible manifestation of sustainability leadership.

In a CSR report, the will of the CEO and the company profile are initially highlighted,
setting the overall tone of the report [30,38]. The CEO serves as the voice of the company
and conveys substantial information that affects its operations. Through this report, a
company can positively influence stakeholders and enhance its image [39]. Consequently,
the relevance of the COVID-19 pandemic to CSR can be perceived differently from the
CEO’s perspective compared with that of various stakeholders [36].

It has been observed that the majority of studies conducted during COVID-19 focused
on the perspectives of employees and customers in relation to reporting and CSR communi-
cation [40]. Specifically, financial reports were used to examine their correlation with fraud
in financial statements, changes in profitability, and other factors [36]. However, there is
a lack of analysis that accurately distinguishes between CEO messages presented in the
reports and the time points before and after COVID-19 concerning the flow of corporate
trends [36]. Furthermore, although COVID-19 is an international crisis, there is insufficient
research on CSR strategies for global companies in various industry sectors, with results
drawn from specific industries or countries [18].

Therefore, this study utilizes keywords and modeling analysis to investigate changes
in management trends based on the messages of CEOs of global firms before and after
COVID-19. The aim is to understand their strategies for responding to crises. It is particu-
larly meaningful to compare the analysis results from the perspectives of CEOs before and
after the COVID-19 crisis.
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3. Materials and Methods
3.1. Data Collection

This study targeted the top 100 companies listed in the Fortune Global 500, selected
through purposive sampling. Purposive sampling refers to the researcher’s judgment
and subjective construction of the sample [41]. While random sampling is another option,
purposive sampling was chosen because higher-ranked companies are known to engage
more actively in CSR activities and utilize CSR reports more extensively. Using random
sampling could lead to the exclusion of major companies with significant CSR reports,
thus limiting the study’s contribution. Moreover, many previous studies have focused on
CSR research based on the top 100 companies, considering it a reliable sample size [42].
Therefore, this study utilized Fortune Global data to explore the broad impact of COVID-
19 on multinational corporations and to analyze differences in corporate management
strategies before and after COVID-19 from the perspective of CEOs of top global companies
by collecting and analyzing data from two distinct periods.

The data collection period was divided into pre-COVID-19, covering the years from
2017 to 2019, and after COVID-19, covering the years from 2020 to 2022. CEO messages
extracted from CSR reports were collected by visiting each company’s website. Only
messages from the CEO message section of CSR reports from 2017 to 2022 were excerpted.
Additionally, 30 out of the total 100 companies were excluded from the study as their reports
for six consecutive years were unavailable or did not contain CEO messages. Therefore,
text data from a total of 70 companies were converted into TXT format for topic modeling
analysis. This study ultimately selected 420 CEO message sentences, representing each
year, for analysis. Through this data analysis, keywords and topics emerging in each period
were extracted, and the researcher manually named the topics based on the characteristics
of the extracted keywords and topics.

3.2. Research Procedures and Analysis

In this study, the R programming language was employed to refine the data and
conduct keyword and topic-modeling analyses for the periods before and after COVID-19.
The data analysis program used for the Latent Dirichlet Allocation (LDA) analysis was R
version 4.0.2. It is commonly used for data mining, data visualization, artificial intelligence,
and big data. The program has additional features called packages; a Natural Language
Processing-based TM package was utilized in this study [43]. We also utilized the LDA
library belonging to the “topicmodels” package. To recognize the frequency of keywords
and differences intuitively and rapidly before and after COVID-19, the “LDA vis” package
was employed for visualization. A flowchart of the study is shown in Figure 1.

3.2.1. Data Preprocessing

To conduct keyword analysis (topic analysis) of the collected TXT files, the Natural
Language Toolkit provided by the R program was utilized, employing the corpus’s non-
use term dictionary and applying several conditions, including the exclusion of non-
use words [43]. Initially, capitalized words such as “Business”, “Energy”, “ESG”, and
“Carbon” were converted to lowercase to standardize their appearance with lowercase
words such as “business”, “energy”, “esg”, and “carbon”. Subsequently, a preprocessing
step was implemented to remove special characters and other unnecessary information.
Unused terms consisted of meaningless words such as articles (“a”, “an”, “on”, “of”,
“because”), prepositions, interrogatives, conjunctions, auxiliary verbs (“will”), and adverbs
(“also”, “even”, “also”), along with words and numbers that hold no analytical significance.
After eliminating these meaningless words, only meaningful sentences were retained and
analyzed [43]. Additionally, names representing companies, such as Huawei, Samsung,
Volkswagen, and Walmart, were excluded because they did not contribute meaningfully to
the analysis.
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3.2.2. Keyword Analysis

The top 30 most frequently appearing words in CEO messages were ranked and
analyzed for each period. Analyzing theme keywords and related keywords in order of
frequency of occurrence is useful to intuitively comprehend the extensive content of the
collected data [44]. Related keywords can be considered words that reflect interest and
concern for theme keywords. Therefore, through a comparison before and after COVID-19,
this study aimed to confirm, through keyword frequency analysis, the main themes in
which firms are interested and the changes that have occurred due to COVID-19.

3.2.3. Topic-Modeling Analysis

A topic model, specifically LDA, is a statistical model used to discover themes in a set
of documents. It is a text-mining method designed to reveal hidden semantic structures
within a text body. The results of LDA are particularly interpretable, making it a method for
extracting various meaningful main topics from a large amount of textual data [45]. Widely
employed as a research methodology, it is used to extract major research topics, primarily
by analyzing texts such as article abstracts and news articles to identify research trends
over time [46]. This methodology does not merely classify themes; instead, it identifies
the keywords contained in the themes, which are then utilized to interpret and define the
themes in question. The LDA results were used to name themes based on the researcher’s
direct observation and judgment.

In topic modeling, the derivation of a significant number of topics is crucial. Many
researchers have determined the number of topics by evaluating various model fit indices,
including the perplexity and interpretability of the topics [46]. The x-axis represents
the number of topics, the y-axis represents the perplexity value, and the perplexity is
determined by varying the number of topics from 3 to 15. After determining the number
of topics, the interval in which the perplexity value minimizes the difference is chosen.
Therefore, this study aimed to determine the appropriate number of topics using perplexity.
The results of determining the perplexity value using keywords extracted from the CEO
messages revealed that the perplexity value was in the 5–6 interval in the first semester
and in the 6–7 interval in the second semester, representing the point at which the value
was minimized. Therefore, in this study, six topics were identified before COVID-19 and
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seven after the COVID-19 outbreak. Figures 2 and 3 show the diagnostic values used to
determine the number of topics.
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The visualization of the results of topic modeling in LDA comprises a topic map that
spatially displays the distance between circles representing a topic. In addition, a list of
the top 30 keywords that constitute the topic is presented in the form of a bar graph. The
topic circles in the topic map do not overlap, and the greater the distance between them,
the higher the discriminant validity of the topic.

4. Results
4.1. Keyword Analysis Results

This study analyzed keyword frequency for CEO messages in the CSR and SR of the
Fortune Global 100 largest companies before (2017–2019) and after (2020–2022) COVID-19,
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through the preprocessing step. The 30 representative keywords are presented in order of
frequency and the results derived, as shown in Table 1, before COVID-19 and Table 2 after
COVID-19.

Table 1. Organizing the top “before COVID-19” words.

Time Year Top 30 Frequent Words

Before
COVID-19

2017
business, customer, company, new, growth, service, development, management, value, group,
world, market, time, opportunity, energy, global, industry, future, increase, health, cost, result,
asset, continue, technology, work, people, network, share, sustainability

2018
business, new, company, growth, development, service, group, world, management, global,
value, future, people, time, market, industry, energy, work, health, employee, continue,
technology, network, opportunity, increase, strategy, share, quality, importance, asset

2019
business, company, customer, new, development, growth, service, group, management, world,
value, future, work, health, employee, continue, technology, market, global, time, people,
industry, energy, environment, support, risk, quality, share, system, asset

Table 2. Organizing the top “after COVID-19” words.

Time Year Top 30 Frequent Words

After
COVID-19

2020
business, company, customer, new, development, growth, service, group, global, world,
management, market, energy, people, health, value, work, continue, time, industry, sustainability,
future, network, employee, risk, effort, environment, support, community, digital

2021
business, customer, new, company, development, service, group, global, work, pandemic, people,
world, energy, management, employee, value, carbon, support, society, continue, community,
market, time, COVID, digital, effort, environment, industry, health

2022
business, company, new, customer, service, development, growth, world, people, group, global,
work, management, energy, community, industry, market, value, health, employee, time,
technology, future, continue, digital, sustainability, share, effort, system, support

First, irrespective of the status of COVID-19, the top five keywords common to the first
and second semesters are “business”, “company”, “new”, “service”, and “development”.
The development of new products and services is considered an essential element of a
firm’s outcome [47]. Therefore, these five common keywords represent the most important
perspectives that a company’s CEO focuses on.

Comparing before and after COVID-19, the common keywords for the period from
2017 to 2019 are “technology” and “share”, indicating that the content related to techno-
logical innovation and the culture of sharing was prominent during that time. In contrast,
the common keywords for the period from 2020 to 2022 are “effect”, “community”, and
“digital”, suggesting active discussions about efforts to overcome the COVID-19 situation,
community-centered initiatives, and digitalization.

4.2. Topic-Modeling Analysis Results

In this study, the R program was used to extract key topics and conduct a topic-
modeling analysis of CEO messages from Fortune Global 100 companies at points in time
before and after the COVID-19 pandemic.

The first topic derived in Table 3, before COVID-19, consists of related words: growth,
business, work, risk, sustainability, platform, mobility, and improvement. This topic com-
prises the content related to risk management. Risk management is a core element of the
strategic activities of all organizations [48]. Common risk factors related to sustainability
in various industrial sectors, such as logistics and transportation, include greenhouse gas
emissions, natural disasters, energy consumption, and environmental damage [49]. Conse-
quently, ongoing disruptions in social, political, and economic environments; competition
among firms; and technological development have urged firms to establish robust risk
management systems [50].
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Table 3. Major topics before COVID-19.

Group The Top 30 “before COVID-19” Words Topic

1
growth, market, business, time, work, risk, sustainability, system, efficiency, network, board,
earnings, provide, resource, areas, internal, key, launch, carbon, chain, focus, platform,
mobility, climate, improve, general, united, infrastructure, models, return

Risk Management

2
business, development, strategy, industry, health, opportunity, increase, global,
environment, community, plan, care, reform, deliver, healthcare, improve, revenue, oil, post,
organization, control, report, serve, country, responsibility, retail, safety, rate, focus, expect

Market Expansion

3
technology, support, sales, capability, significant, transformation, process, addition, cloud,
commercial, cost, application, increasing, including, real, interest, reduce, largest, period,
order, 5G, ability, price, trust, volume, tax, target, proud, dividend, job

Operational Efficiency

4
customer, future, employee, innovation, people, result, solution, profit, fiscal, project,
insurance, partners, portfolio, policy, cost, success, team, scale, enhance, including, benefit,
culture, emission, record, stock, current, improved, local, promote, times

Customer
Centric Innovation

5
company, group, world, potential, asset, share, quality, corporate, progress, digital, change,
capital, experience, increased, data, society, commitment, core, supply, past, initiative,
model, position, mobile, development, approach, drive, generation, foundation, lead

Digital Integration

6
service, management, energy, economy, importance, strong, performance, create, vehicle,
effort, gas, end, goal, power, bank, cash, store, brand, intelligence, global, demand, vision,
network, continue, issue, achieve, place, consumer, electric, class

Energy Innovation

The second topic consists of related words such as development, strategy, opportunity,
global, community, healthcare, revenue, oil, retail, and expectations. This topic comprises
content related to market expansion. Global companies incur higher fixed costs for mar-
ket expansion through new openings in order to pursue new opportunities [51–53]. The
frequency of international expansion in a given year also determines the level of internation-
alization in the following year, which is an important factor in increasing firm level [54].

The third topic consists of terms such as technology, capability, process, cloud, com-
mercial, application, 5G, price, trust, tax, dividend, and others. This topic comprises the
content related to operational efficiency. Companies have been migrating software-based
applications to the cloud (the process of moving applications, data, infrastructure, security,
and other objects to a cloud-computing environment) or distributing them to deliver new
services and value more quickly, improve operational efficiency, and increase revenue.
Thus, the Fourth Industrial Revolution has seen an increased level of interest in the need for
innovative information technology (IT) infrastructure through automation, as companies
worldwide take advantage of IT applications to leverage advanced technologies [55].

The fourth topic consists of related words such as customers, employees, people,
solutions, profits, policies, benefits, and culture. This topic comprises content related to
customer-centered innovation and culture. The pandemic has highlighted the ethical as-
pects of consumer decision-making, leading to a shift towards more responsible and socially
conscious consumption. This change is likely to be reflected in corporate operations [4]. As
the structure generates revenue and profit by selling to customers, it has been proposed
that companies must focus on developing core competencies that help create sustainable
customer satisfaction [56]. Therefore, it is evident that stakeholders have a significant
interest in customer-centric cultures.

The fifth topic consists of related words such as company, potential, corporate, progress,
digital, change, experience, data, supply, mobile, and lead. This topic comprises content
related to digital integration. During the Fourth Industrial Revolution, the development of
IT saw a surge in interest that demanded a new term: digitalization [57]. However, despite
the diversity of technological innovations and methods, actual digital transformation has
taken much longer and faced more difficulties than digital business development compa-
nies, which is expected to be owing to resistance to change and other reasons [58]. This
indicates that companies focus on digital marketing across platform and business domains.
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The sixth topic consists of terms such as service, management, energy, economy,
vehicles, gas, power, demand, vision, network, and electricity. This topic comprises content
related to energy innovation. The increase in greenhouse gas emissions, a significant
concern for economic growth, has led to changes in sustainable environmental regulations
through energy efficiency and other low-carbon technologies [59–62]. Additionally, smart
grids were introduced during this period, indicating that content related to smart devices
and renewable energy sources were major issues.

After COVID-19, the first topic derived in Table 4 shows that growth, economy, fiscal,
serve, diversity, interest, united, individual, post, contribute, and so on are composed of
related words. This is a new value creation topic, indicating that the content is related to the
creation of new value. Value creation is at the core of business model research, enabling new
business practices in crises of unprecedented scale and promoting economic value creation
worldwide, led by companies such as Amazon, Facebook, and Google [63]. Therefore, it
can be viewed as a strategy by which companies contribute to corporate outcomes through
new value creation during the COVID-19 pandemic [63].

Table 4. Major topics after COVID-19.

Group The Top 30 “before COVID-19” Words Topic

1
growth, economy, quality, opportunity, vehicle, plan, improve, fiscal, government, home,
inclusion, serve, diversity, key, success, trust, interest, potential, stable, control, united, enable,
individual, speed, market, post, compared, increasingly, aim, contribute

Value Creation

2
global, technology, pandemic, COVID-19, progress, transformation, supply, performance, power,
create, environment, country, past, insurance, care, safety, intelligence, generation, key, improved,
model, bank, local, reach, announce, leverage, dividend, responsibility, associates, lower

Environmental
Sustainability

3
industry, network, effort, including, strong, corporate, solution, risk, 5G, commitment,
organization, security, launch, role, information, result, strategy, employee, improving, related,
real, commercial, foundation, advantage, class, segment, structure, poverty, report, confidence

CSR and Leadership

4
work, management, energy, market, health, sustainability, share, strategy, issue, employee,
emission, initiative, end, social, chain, significant, goal, partners, climate, addition, platform,
revenue, life, program, profit, cloud, infrastructure, national, equity, esg

Climate
Change Initiative

5
world, system, focus, sales, capability, board, capital, areas, resource, policy, drive, market,
team, environment, benefit, experience, access, purpose, approach, measures, efficiency,
principle, ability, finance, natural, income, action, price, neutral, lead

Ethical
and Compliance
Policies

6
business, group, continue, time, innovation, future, increase, gas, importance, data, carbon, cost,
project, provide, internal, governance, esg, reform, cash, oil, enterprise, loan, scale, consumer,
earnings, challenge, place, public, members, reduce

ESG Management

7
company, customer, development, service, people, community, digital, support, asset, society,
change, increased, healthcare, core, achieve, culture, smart, strategy, position, post, current,
target, ai, risk, open, representing, built, medical, state, oriented

Digital
Transformation

The second topic consists of related words, such as global, technology, pandemic,
COVID-19, transformation, supply, environment, insurance, and safety. It comprises
content related to environmental sustainability. Owing to the COVID-19 pandemic, the
importance of corporate environmental sustainability strategies has skyrocketed as a sus-
tainable development goal to be achieved now and in the future [64]. Therefore, it can
be seen as a strategy through which companies focus on value creation, not only in the
internal environment but also on external environmental factors.

The third topic consists of related words such as industry, network, corporate, solution,
risk, 5G, organization, role, strategy, and report. It comprises content related to CSR and
leadership. Leadership is one of the core elements in developing and implementing CSR
strategies; from a CSR perspective, leadership improves overall corporate performance
and is considered a core element of business ethics [65–69]. In particular, the support of
leaders is critical to the success of CSR outcomes [70,71], as senior management, such as
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the CEO, are closely related to the successful establishment and implementation of CSR
policies. Therefore, this can be viewed as a strategy by which companies seek to improve
their corporate outcomes through CSR activities.

The fourth topic consists of the following related words: management, energy, health,
sustainability, share, emissions, initiative, climate, platform, life, profit, cloud and esg. It
can be seen that this comprises content related to climate change initiatives. The COVID-19
pandemic has brought environmental issues to the forefront, with increased attention on
climate change and global warming. As a result, interest in carbon capture and utilization
has also risen simultaneously [70]. Particularly, within corporations, the CO2 value chain
is considered to be a significant issue as it transcends mere emission reduction activities
and becomes integral to business operations [70]. Hence, it can be observed that global
companies are preparing for sustainable development with a heightened focus on carbon
neutrality after COVID-19.

The fifth topic consists of the following related words: world, system, sales, board,
policy, experience, access, purpose, efficiency, and principles. It can be seen that this
comprises content related to ethics and compliance policy. As the digital age develops,
technology challenges traditional ethical decisions and creates new social issues [71]. This
provides insights into companies’ efforts to recognize and solve problems.

The sixth topic consists of related words such as business, group, continue, time,
innovation, future, increase, gas, importance, data, carbon, cost, project, provide, internal,
and governance, esg, and others. It comprises content related to ESG management. ESG is
one of the sustainable management strategies of a company that occurs in the risk man-
agement dimension and not in the social responsibility dimension [72]. Many companies
actively participate in environmental protection activities to reduce greenhouse gas, energy
use, and waste emissions. Companies can view sustainable innovation as a strategy for
simultaneously pursuing and managing ESG-based social and economic values.

The seventh topic consists of related words such as company, customer, development,
service, people, community, digital, support, asset, society, change, increased, healthcare,
core, achieve, culture, smart, strategy, position, post, current, target, AI, risk, built, and
medical. It can be seen that this comprises content related to digital transformation:
the COVID-19 situation further amplified and accelerated the digital transformation of
companies [73]. In particular, beyond medical devices and services functioning as one and
complementary to each other, software-based medical devices and digital therapeutics are
now appearing in the medical field and changing many business models. This indicates
that companies contribute to technological development at a rapid pace and formulate
various strategies, such as expanding related businesses.

Figures 4 and 5 display the results of Intertopic Distance Map (IDM) analysis for
the topics related to COVID-19 extracted through topic modeling. IDM is a diagram that
visualizes the size of topics and the distance between them, illustrating the extent to which
each topic is related to the others and their degree of similarity. Upon observing the
distribution of topics before and after, it is evident that the size of each topic is generally
similar with no significant deviation. In addition, the circles do not overlap and are slightly
distant from each other, indicating a limited relationship between topics. This suggests that
each topic is divided into separate themes [74].

4.3. Comparative Analysis of Topics before and after COVID-19

While each topic is distinctly outlined, there are some commonalities or topics that
are similar yet different both before COVID-19 and after COVID-19. The initial topics
that exhibit consistency in the evolution of corporate management trends are the earlier
TOPIC 1 (risk management) and TOPIC 6 (energy innovation), and the subsequent TOPIC 2
(environmental sustainability) and TOPIC 4 (climate change initiatives). Global companies’
pursuit of sustainability has been increasingly recognized as an effective strategy for
solving a variety of challenges, both before and after COVID-19 [35]. This approach leads
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to enhanced competitiveness, improved financial outcomes, and the mitigation of potential
business risks [77,78].
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The United Nations Global Compact and Business for Scalable Responsibility (2010)
report suggests that common sustainability-related risks in many industrial sectors include
environmental damage, greenhouse gas emissions, natural disasters, energy consumption,
waste, logistics, and transportation. This perspective implies that interest in sustainability
stabilized around COVID-19 from the CEO’s perspective, after which the significance of
climate change, among many other risks, was accentuated. Consequently, issues related
to sustainable and environmental innovation strategies, such as carbon neutrality, energy
efficiency, and environmentally friendly resources, are gaining prominence.

The second shared theme included TOPIC 2 (market expansion) and TOPIC 3 (opera-
tional efficiency), followed by TOPIC 1 (value creation), TOPIC 5 (ethical and compliance
policies), and TOPIC 6 (ESG management). ESG issues have garnered attention from busi-
nesses and governments since their initial mention in the 2006 United Nations Report [79].
Having evolved into a core component of non-financial outcomes, ESG later developed into
the UN Principles for Responsible Investment and expanded into the globally recognized
concept of socially responsible investment [80,81]. In major developed countries such as
the United States, Europe, and Japan, socially responsible investing, which focuses on
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environmentally friendly and ethical companies, has thrived in capital markets. By 2020,
the growth rate of ESG funds surpassed USD 1 trillion owing to the impact of COVID-19,
leading to a rapid expansion in the scale of global investment associated with corporate
ESG activities [80].

ESG issues also impact the operational efficiency of the supply chain, and effective
ESG implementation can not only help to reduce increasing operating costs (e.g., raw
material costs and actual social costs of water and carbon) but can also significantly impact
a company’s operating income. Therefore, companies have continued to address a variety
of issues in their core strategies, including new value creation and investments, to equip
themselves with global competitive advantage.

Although some of these topics are similar, others differ. The first topic with differences
in the changing face of corporate strategy trends is the earlier TOPIC 4 (customer-centric
innovation), and the later TOPIC 3 (CSR and leadership). This reflects the different types
of stakeholders, such as employees, customers, and communities [9]; before COVID-19,
customer- and employee-centric marketing strategies were developed to increase customer
satisfaction and achieve excellent operational results [82,83].

However, since the outbreak of COVID-19, firms have had to respond quickly to
rapid market fluctuations. They also need to improve their overall corporate performance,
including economic and social outcomes, to manage risk. Therefore, we identified policy
formulation and implementation by the board of directors, including the CEO, as closely
related to CSR strategies [84]. Thus, since COVID-19, the topic addressing corporate
leadership has been gaining ground as a core strategic element from a CSR perspective.

The second topic with a difference is the earlier TOPIC 5 (digital integration) and the
later TOPIC 7 (digital transformation): before COVID-19, IT had developed in the Fourth
Industrial Revolution, and the industrial world was evolving into the digital age [59,85].
However, despite technological innovations and various avenues to implement the program
in governments, companies, and society as a whole, digital transformation took much
longer and faced many difficulties; ultimately, digital transformation issues gradually
declined [60,86].

However, after COVID-19, the feasibility of digitalization increased rapidly [87]. A cri-
sis of unprecedented scale demonstrated the impact of digital transformation, as companies
responded quickly to change. At Build 2020, Microsoft CEO Satya Nadella said, “COVID
is more critical than ever, with digital transformation taking two years to achieve in the
past two months” [88]. Thus, companies went from an emergency response to a recovery
phase, and the emergence of this issue highlights the importance of digital technology in
establishing corporate strategies in the future. Figure 6 illustrates the topics that show
similarities and differences as a result of the IDM analysis.
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5. Discussion

This study utilizes CEO messages in the CSR reports of the Global Fortune Top
100 companies during the COVID-19 pandemic to perform a comparative analysis of corpo-
rate trend changes from the CEO’s perspective before and after COVID-19 through simple
frequency analysis and LDA topic modeling. Utilizing the Global Fortune company list,
which ranks companies by annual sales, allows for the interpretation of global compa-
nies with diverse cultural backgrounds and time periods rather than focusing on specific
countries or industries. This approach addresses the shortcomings of previous studies,
which lacked sufficient data for the pandemic period, thus enabling more accurate value
derivation. See the Appendix A for a list of Fortune Global 100 companies. The results of
this study are as follows.

A simple frequency analysis by period before and after COVID-19 reveals that during
the first period (2017–2019), keywords related to shared culture, such as mutual face-to-face
interaction and cooperation, were more heavily weighted, indicating that content related to
technological innovation was a priority. In the latter period (2020–2022), keywords related
to community-centered content, such as employee health and welfare, the reduction in
various inequalities, and sustainable cities were more important, indicating that content
related to full-scale digital transformation had become a priority.

Furthermore, by synthesizing the results of the topic-modeling analysis using the
LDA technique and the comparative analysis before and after COVID-19, we identified the
core keywords of the topics and named them as follows: “risk management”, “market ex-
pansion”, “operational efficiency”, “customer-centric innovation”, “digital initiative”, and
“energy innovation” in the first term, and “value creation”, “environmental sustainability”,
“CSR and energy innovation” in the second term. In the latter period, we selected “value
creation”, “environmental sustainability”, “CSR and leadership”, and “climate change” as
the core keywords. In the latter period, we identified the core keywords as “value creation”,
“environmental sustainability”, “CSR and leadership”, “climate change initiatives”, “ethical
and compliance policies”, “ESG management”, and “digital transformation”. Based on this,
we identified commonalities and differences in corporate trends. The first topics with com-
mon issues were earlier TOPIC 1 and TOPIC 6 and subsequently TOPIC 2 and TOPIC 4. As
environmental awareness has grown worldwide, corporate interest has also increased [10].
The COVID-19 pandemic has led to a greater emphasis on the relationship between social
issues and the pursuit of corporate sustainability. The second topic included TOPIC 2,
TOPIC 3, TOPIC 1, TOPIC 5, and TOPIC 6. ESG management is an important emerging
social issue, both domestically and internationally [80]. As environmental awareness grows
worldwide, socially and environmentally sensitive companies such as those in the oil
and gas, chemical, automotive, and computer industries are focusing on environmental
innovations that require sustainable development [10,80]. This may prompt a paradigm
shift toward eco-industries with respect to the risks of climate change and the need for
sustainable development.

Looking at the topics that made a difference, the first topic was TOPIC 4 in the
previous section and TOPIC 3 in the later section. In the past, the impact on corporate
performance was primarily customer-centric. However, the crisis caused by the pandemic
changed the way that companies pursue their environmental, social, and economic goals [1].
Companies needed to respond to the pandemic in a way that recognized and addressed
the rapidly changing environment and issues in line with the demands of domestic and
international customers, investors, suppliers, and various other internal and external
stakeholders for CSR activities [4,5]. Thus, the pandemic allowed people to understand that
various stakeholders have a significant impact on business operations and the increasingly
important role that companies must play in society [1]. The second topic was the previous
TOPIC 5 and the later TOPIC 7. Interest in the development of digital technology has
amplified during the era of the Fourth Industrial Revolution. However, past studies have
shown that up to 70% of digital transformations fail [23,89], because change is difficult
to implement on a large scale. However, since then, the entire world has experienced a
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crisis of unprecedented scale, which has led to rapidly changing business models [5]. This
allows us to understand that companies are trying to gain a competitive advantage in
their internationalization strategies by leveraging new digital technologies and business
processes for digital transformation [90].

Therefore, a comprehensive analysis of the study results reveals that the primary
change after COVID-19, in comparison to before COVID-19, is the prominence of de-
carbonization as a strategy to address societal environmental problems, such as climate
change and global warming. The second change emphasizes digital transformation as
a strategy for the new digital age and sustainable management development, owing to
increased online activity. Finally, the analysis indicates that CSR activities can be expanded
through these core strategies to build trust with diverse stakeholders and anticipate interna-
tional competitive advantages. To overcome organizational barriers hindering such efforts,
strong determination from top management, including CEOs, is crucial above all else [91].
With proactive determination from top executives, even amidst significant changes and
crises, organizations can build a differentiated reputation, satisfying the expectations of
stakeholders and the general public. Based on this premise, the significance of this study
lies in identifying CSR strategies, such as introducing new management approaches and
sustainable operational management methods, for businesses to transition their business
paradigms during global crises. This can be achieved through messages conveyed by CEOs
and executives to various stakeholders domestically and internationally, shedding light on
trends in corporate responses to crises.

6. Conclusions

The theoretical implications of this study are as follows. The study utilizes CEO
message data from CSR reports, which were not often covered in the comparative analysis
before and after COVID-19, to understand changes in corporate strategy trends before and
after COVID-19. Additionally, while most previous studies were conducted during the
pandemic and had limitations in the amount of data [18], this study is significant in that it
increases the accuracy of the results by separately analyzing the 2017–2019 period and the
2020–2022 period.

The practical implications of this study are as follows. Firstly, this paper identified
themes related to CSR issues and changes before and after COVID-19 based on CEO
message data analysis, reflecting CEO perspectives. Second, the results raise awareness of
the importance of messages sent by CEOs and boards to various stakeholders through CSR
reports during crises at the global level. Third, based on the keyword rankings resulting
from this study, we can confirm the factors that companies consider important, regardless of
the crisis, thereby providing the information needed for future strategies for CSR reporting
by small and medium-sized companies as well as large companies. Additionally, this study
compares the CSR-reporting strategies of companies operating in different countries and
industries worldwide. Used in various contexts across sectors, this finding suggests that
corporate CEOs and boards should pay more attention to the ways in which businesses and
society communicate. This implies that rapid decision-making and action by companies in
times of crisis should be given the highest priority [2].

Based on the theoretical and practical implications of this study, we conclude that it
can serve as theoretical support for the development of global companies’ business process
strategies and CSR-reporting activities that can effectively communicate with diverse
stakeholders during future crises.

However, this study has certain limitations. First, all the CSR reports collected in this
study were prepared in English, which excluded CEO messages from some countries and
may have resulted in a biased sample. Future research could address this limitation by
including multiple languages to elicit a more diverse set of perspectives from different
countries. Second, while this study focused on the COVID-19 situation and integrated
countries and industries to derive the results, a comparative analysis of the perspectives in
the report separately by country and industry would also be valuable. Thirdly, although



Sustainability 2024, 16, 2342 15 of 20

there are various methods of text-mining analysis in addition to topic modeling, this
study only addressed the LDA topic-modeling method and lacked a multifaceted analysis
through other network and sentiment analyses. Therefore, future research that utilizes a
more diverse analysis and presents results could provide a more detailed examination of
a company’s business processes from the CEO’s perspective. Lastly, this study extracted
data without considering industries, and hence future research could explore how the
distribution of industries varies among the top 100 companies in Fortune Global based
on revenue. By comparing and analyzing the differences in strategies across industries,
insights into future innovation strategies can be provided.
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Appendix A

Table A1. Fortune Global Top 100 Companies List (2022 standard).

Rank Company Name

1 Walmart (Bentonville, AR, USA)
2 Amazon (Seattle, Washington, DC, USA)
3 State Grid (Beijing, China)
4 China National Petroleum (Beijing, China)
5 Sinopec Group (Beijing, China)
6 Saudi Aramco (Dhahran, Saudi Arabia)
7 Apple (Cupertino, CA, USA)
8 Volkswagen (Wolfsburg, Germany)
9 China State Construction Engineering (Beijing, China)
10 CVS Health (Woonsocket, RI, USA)
11 UnitedHealth Group (Minnetonka, MN, USA)
12 Exxon Mobil (Irving, TX, USA)
13 Toyota Motor (Toyota City, Aichi, Japan)
14 Berkshire Hathaway (Omaha, NE, USA)
15 Shell (The Hague, The Netherlands)
16 McKesson (Irving, TX, USA)
17 Alphabet (Mountain View, CA, USA)
18 Samsung Electronics (Suwon, South Korea)
19 Trafigura Group (Geneva, Switzerland)
20 Hon Hai Precision Industry (New Taipei City, Taiwan)
21 AmerisourceBergen (Chesterbrook, PN, USA)
22 Industrial & Commercial China (Beijing, China)
23 Glencore (Baar, Switzerland)
24 China Construction Bank (Beijing, China)
25 Ping An Insurance (Shenzhen, China)
26 Costco Wholesale (Issaquah, Washington, DC, USA)
27 TotalEnergies (Courbevoie, France)
28 Agricultural Bank of China (Beijing, China)
29 Stellantis (Amsterdam, Netherlands)
30 Cigna (Bloomfield, CT, USA)
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Table A1. Cont.

Rank Company Name

31 Sinochem Holdings (Beijing, China)
32 AT&T (Dallas, TX, USA)
33 Microsoft (Redmond, Washington, DC, USA)
34 China Railway Engineering Group (Beijing, China)
35 BP (London, UK)
36 Cardinal Health (Dublin, OH, USA)
37 Chevron (San Ramon, CA, USA)
38 Mercedes–Benz Group (Stuttgart, Germany)
39 China Railway Construction (Beijing, China)
40 China Life Insurance (Beijing, China)
41 Mitsubishi (Tokyo, Japan)
42 Bank of China (Beijing, China)
43 Home Depot (Atlanta, GA, USA)
44 China Baowu Steel Group (Shanghai, China)
45 Walgreens Boots Alliance (Deerfield, IL, USA)
46 JD.com (Beijing, China)
47 Allianz (Munich, Germany)
48 AXA (Paris, France)
49 Marathon Petroleum (Findlay, OH, USA)
50 Elevance Health (Houston, TX, USA)
51 Kroger (Cincinnati, OH, USA)
52 Gazprom (Moscow, Russia)
53 Ford Moter (Dearborn, MI, USA)
54 Verizon Communications (New York City, NY, USA)
55 Alibaba Group Holding (Hangzhou, China)
56 Fortum (Espoo, Finland)
57 China Mobile Communications Group (Beijing, China)
58 China Minmetals (Beijing, China)
59 BMW Group (Munich, Germany)
60 China Communications Construction (Beijing, China)
61 Honda Motor (Tokyo, Japan)
62 Deutsche Telekom (Bonn, Germany)
63 JPMorgan Chase (New York City, NY, USA)
64 General Motors (Detroit, MI, USA)
65 China National Offshore (Beijing, China)
66 Centene (St. Louis, MO, USA)
67 Lukoil (Moscow, Russia)
68 SAIC Motor (Shanghai, China)
69 Shandong Energy Group (Jinan, China)
70 China Resources (Hong Kong, China)
71 Meta Platforms (Menlo Park, CA, USA)
72 Assicurazioni Generali (Trieste, Italy)
73 Comcast (Philadelphia, PN, USA)
74 Phillips 66 (Houston, TX, USA)
75 Hengli Group (Dalian, China)
76 Amer International Group (Shenzhen, China)
77 Xiamen C&D (Xiamen, China)
78 Itochu (Osaka, Japan)
79 China FAW Group (Changchun, China)
80 Sinopharm (Beijing, China)
81 China Post Group (Beijing, China)
82 Valero Energy (San Antonio, TX, USA)
83 Nippon Telegraph and Telephone (Tokyo, Japan)
84 Credit Agricole (Montrouge, France)
85 China Energy Investment Group (Beijing, China)
86 Dell Technologies (Round Rock, TX, USA)
87 Target (Minneapolis, MN, USA)
88 Mitsui (Tokyo, Japan)
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Table A1. Cont.

Rank Company Name

89 China Southern Power Grid (Guangzhou, China)
90 Enel (Rome, Italy)
91 COFCO (Beijing, China)
92 Hyundai Motor (Seoul, South Korea)
93 Fannie Mae (Washington, DC, USA)
94 Japan Post Holdings (Tokyo, Japan)
95 Electricite de France (Paris, France)
96 Huawei Investment & Holding (Shenzhen, China)
97 United Parcel Service (Atlanta, GA, USA)
98 Life Insurance Corp. of India (Mumbai, India)
99 Deutsche Post DHL Group (Bonn, Germany)

100 Power China (Beijing, China)

References
1. García-Sánchez, I.-M.; García-Sánchez, A. Corporate Social Responsibility during COVID-19 Pandemic. J. Open Innov. Technol.

Mark. Complex. 2020, 6, 126. [CrossRef]
2. Carroll, A.B. Corporate social responsibility (CSR) and the COVID-19 pandemic: Organizational and managerial implications.

J. Strat. Manag. 2021, 14, 315–330. [CrossRef]
3. Fairlie, R.; Fossen, F.M. The early impacts of the COVID-19 pandemic on business sales. Small Bus. Econ. 2021, 58, 1853–1864. [CrossRef]
4. He, H.; Harris, L. The impact of Covid-19 pandemic on corporate social responsibility and marketing philosophy. J. Bus. Res.

2020, 116, 176–182. [CrossRef]
5. Manuel, T.; Herron, T.L. An ethical perspective of business CSR and the COVID-19 pandemic. Soc. Bus. Rev. 2020, 15, 235–253. [CrossRef]
6. Schleper, M.C.; Gold, S.; Trautrims, A.; Baldock, D. Pandemic-induced knowledge gaps in operations and supply chain

management: COVID-19’s impacts on retailing. Int. J. Oper. Prod. Manag. 2021, 41, 193–205. [CrossRef]
7. Bae, K.-H.; El Ghoul, S.; Gong, Z.; Guedhami, O. Does CSR matter in times of crisis? Evidence from the COVID-19 pandemic.

J. Corp. Financ. 2021, 67, 101876. [CrossRef]
8. Crane, A.; Matten, D. COVID-19 and the future of CSR research. J. Manag. Stud. 2021, 58, 280.
9. Mahmud, A.; Ding, D.; Hasan, M. Corporate Social Responsibility: Business Responses to Coronavirus (COVID-19) Pandemic.

SAGE Open 2021, 11, 2158244020988710. [CrossRef]
10. Burhan, A.H.N.; Rahmanti, W. The impact of sustainability reporting on company performance. J. Econ. Bus. Account. Ventur.

2012, 15, 257. [CrossRef]
11. Yook, K. CEOs Talk about Social Responsibilities and Sustainable Performance: Applications of Text Mining Approach. Korean

Account. J. 2018, 27, 253–279. [CrossRef]
12. Costa, R.; Menichini, T. A multidimensional approach for CSR assessment: The importance of the stakeholder perception. Expert

Syst. Appl. 2013, 40, 150–161. [CrossRef]
13. Coombs, W.T. Protecting Organization Reputations During a Crisis: The Development and Application of Situational Crisis

Communication Theory. Corp. Reput. Rev. 2007, 10, 163–176. [CrossRef]
14. John, J.; Thakur, R. Long term effects of service adaptations made under pandemic conditions: The new “post COVID-19” normal.

Eur. J. Mark. 2021, 55, 1679–1700. [CrossRef]
15. Vanhamme, J.; Grobben, B. “Too Good to be True!”. The Effectiveness of CSR History in Countering Negative Publicity. J. Bus.

Ethics 2009, 85, 273–283. [CrossRef]
16. Laudal, T. An Attempt to Determine the CSR Potential of the International Clothing Business. J. Bus. Ethics 2010, 96, 63–77. [CrossRef]
17. Obara, L.J.; Peattie, K. Bridging the great divide? Making sense of the human rights-CSR relationship in UK multinational

companies. J. World Bus. 2018, 53, 781–793. [CrossRef]
18. Farmaki, A.; Hadjielias, E.; Olya, H.; Taheri, B.; Drotarova, M.H. CSR communication and international marketing: Insights from

the COVID-19 pandemic. Int. Mark. Rev. 2022, 40, 1071–1111. [CrossRef]
19. Groza, M.D.; Pronschinske, M.R.; Walker, M. Perceived Organizational Motives and Consumer Responses to Proactive and

Reactive CSR. J. Bus. Ethics 2011, 102, 639–652. [CrossRef]
20. De Bakker, F.G.A.; Groenewegen, P.; den Hond, F. A Bibliometric Analysis of 30 Years of Research and Theory on Corporate

Social Responsibility and Corporate Social Performance. Bus. Soc. 2005, 44, 283–317. [CrossRef]
21. Carroll, A.B. A three-dimensional model of corporate social performance. Acad. Manag. Rev. 1979, 4, 497–505. [CrossRef]
22. Davis, K. Can Business Afford to Ignore Social Responsibilities? Calif. Manag. Rev. 1960, 2, 70–76. [CrossRef]
23. Barnett, M.L. Stakeholder influence capacity and the variability of financial returns to corporate social responsibility. Acad. Manag.

Rev. 2007, 32, 794–816. [CrossRef]
24. Holder-Webb, L.; Cohen, J.R.; Nath, L.; Wood, D. The Supply of Corporate Social Responsibility Disclosures Among U.S. Firms.

J. Bus. Ethics 2009, 84, 497–527. [CrossRef]

https://doi.org/10.3390/joitmc6040126
https://doi.org/10.1108/JSMA-07-2021-0145
https://doi.org/10.1007/s11187-021-00479-4
https://doi.org/10.1016/j.jbusres.2020.05.030
https://doi.org/10.1108/SBR-06-2020-0086
https://doi.org/10.1108/IJOPM-12-2020-0837
https://doi.org/10.1016/j.jcorpfin.2020.101876
https://doi.org/10.1177/2158244020988710
https://doi.org/10.14414/jebav.v15i2.79
https://doi.org/10.24056/KAJ.2018.02.002
https://doi.org/10.1016/j.eswa.2012.07.028
https://doi.org/10.1057/palgrave.crr.1550049
https://doi.org/10.1108/EJM-08-2020-0607
https://doi.org/10.1007/s10551-008-9731-2
https://doi.org/10.1007/s10551-010-0449-6
https://doi.org/10.1016/j.jwb.2017.10.002
https://doi.org/10.1108/IMR-12-2021-0375
https://doi.org/10.1007/s10551-011-0834-9
https://doi.org/10.1177/0007650305278086
https://doi.org/10.2307/257850
https://doi.org/10.2307/41166246
https://doi.org/10.5465/amr.2007.25275520
https://doi.org/10.1007/s10551-008-9721-4


Sustainability 2024, 16, 2342 18 of 20

25. Laufer, D. Emerging issues in crisis management. Bus. Horizons 2015, 58, 137–139. [CrossRef]
26. Golob, U.; Podnar, K.; Elving, W.J.; Ellerup Nielsen, A.; Thomsen, C.; Schultz, F. CSR communication: Quo vadis? Corp. Commun.

Int. J. 2013, 18, 176–192. [CrossRef]
27. Kim, S.; Ferguson, M.T. Public expectations of CSR communication: What and how to communicate CSR. Publ. Relat. J. 2014,

8, 1–22.
28. Ahn, C.Y. CSR and Sustainability Management are Same, or Not? J. Creat. Innov. 2013, 6, 139–165.
29. Garcia-Torea, N.; Fernandez-Feijoo, B.; De La Cuesta, M. CSR reporting communication: Defective reporting models or misappli-

cation? Corp. Soc. Responsib. Environ. Manag. 2020, 27, 952–968. [CrossRef]
30. Moravcikova, K.; Stefanikova, L.; Rypakova, M. CSR Reporting as an Important Tool of CSR Communication. Procedia Econ.

Finance 2015, 26, 332–338. [CrossRef]
31. Malik, M. Value-Enhancing Capabilities of CSR: A Brief Review of Contemporary Literature. J. Bus. Ethics 2014, 127, 419–438. [CrossRef]
32. Wu, Y.; Ho, W.; Huang, Y.; Jin, D.Y.; Li, S.; Liu, S.L.; Zheng, Z.M. SARS-CoV-2 is an appropriate name for the new coronavirus.

Lancet 2020, 395, 949–950. [CrossRef]
33. Carracedo, P.; Puertas, R.; Marti, L. Research lines on the impact of the COVID-19 pandemic on business. A text mining analysis.

J. Bus. Res. 2021, 132, 586–593. [CrossRef]
34. Martin, A.; Markhvida, M.; Hallegatte, S.; Walsh, B. Socio-Economic Impacts of COVID-19 on Household Consumption and

Poverty. Econ. Disasters Clim. Change 2020, 4, 453–479. [CrossRef]
35. Noya, A.; Bulakovskiy, M.; Rijpens, J. Social Economy and the COVID-19 Crisis: Current and Future Roles; Organisation for Economic

Co-Operation and Development: Washington, DC, USA, 2020.
36. Lee, S. Corporate social responsibility and COVID-19: Research implications. Tour. Econ. 2020, 28, 863–869. [CrossRef]
37. Coombs, W.T. Impact of Past Crises on Current Crisis Communication: Insights from Situational Crisis Communication Theory.

J. Bus. Commun. 2004, 41, 265–289. [CrossRef]
38. Palmer, I.; Wilcox King, A.; Kelleher, D. Listening to Jack: GE’s change conversations with shareholders. J. Organ. Change Manag.

2004, 17, 593–614. [CrossRef]
39. Michelon, G.; Pilonato, S.; Ricceri, F. CSR reporting practices and the quality of disclosure: An empirical analysis. Crit. Perspect.

Account. 2015, 33, 59–78. [CrossRef]
40. Colleoni, E.; Romenti, S.; Valentini, C.; Badham, M.; Choi, S.I.; Kim, S.; Jin, Y. Does Culture Matter? Measuring Cross-Country

Perceptions of CSR Communication Campaigns about COVID-19. Sustainability 2022, 14, 889. [CrossRef]
41. Colleoni, E. CSR communication strategies for organizational legitimacy in social media. Corp. Commun. Int. J. 2013, 18, 228–248.

[CrossRef]
42. Tongco, M.D.C. Purposive Sampling as a Tool for Informant Selection. Ethnobot. Res. 2007, 5, 147–158. [CrossRef]
43. Choi, Y.G.; Cho, K.T. A Cause Analysis of the Construction Incident Using Causal Loop Diagram: Safety Culture Perspective.

J. Korean Soc. Saf. 2020, 35, 34–46.
44. Lee, O.-J.; Park, S.-B.; Chung, D.; You, E.-S. Movie Box-office Analysis using Social Big Data. J. Korea Contents Assoc. 2014,

14, 527–538. [CrossRef]
45. Blei, D.M. Probabilistic topic models. Commun. ACM 2012, 55, 77–84. [CrossRef]
46. Nahm, C.H. An illustrative application of topic modeling method to a farmer’s diary. Cross-Cult. Stud. 2016, 22, 89–135.
47. De Brentani, U. Innovative versus incremental new business services: Different keys for achieving success. J. Prod. Innov. Manag.

Int. Publ. Prod. Dev. Manag. Assoc. 2001, 18, 169–187. [CrossRef]
48. Filyppova, S.; Bashynska, I.; Kholod, B.; Prodanova, L.; Ivanchenkova, L.; Ivanchenkov, V. Risk Management Through Systemati-

zation: Risk Management Culture. Int. J. Recent Technol. Eng. 2019, 8, 6047–6052. [CrossRef]
49. Giannakis, M.; Papadopoulos, T. Supply chain sustainability: A risk management approach. Int. J. Prod. Econ. 2016, 171, 455–470.

[CrossRef]
50. Luo, Y.; Peng, M.W. Learning to Compete in a Transition Economy: Experience, Environment, and Performance. J. Int. Bus. Stud.

1999, 30, 269–295. [CrossRef]
51. De Figueiredo, J.M.; Silverman, B.S. Churn, baby, churn: Strategic dynamics among dominant and fringe firms in a segmented

industry. Manag. Sci. 2007, 53, 632–650. [CrossRef]
52. Greve, H.R. Jumping Ship: The Diffusion of Strategy Abandonment. Adm. Sci. Q. 1995, 40, 444–473. [CrossRef]
53. Wang, R.D.; Shaver, J.M. Competition-driven repositioning. Strat. Manag. J. 2014, 35, 1585–1604. [CrossRef]
54. Ang, S.H.; Benischke, M.H.; Hooi, A.W.-L. Frequency of international expansion through high control market expansion modes

and interlocked directorships. J. World Bus. 2018, 53, 493–503. [CrossRef]
55. Mohapatra, S. Better healthcare at reduced cost through electronic integration of patient care data. Int. J. Electron. Health 2009,

5, 87–98. [CrossRef] [PubMed]
56. Prahalad, C.K.; Hamel, G. The core competence of the corporation. Harvard Bus. Rev. 1990, 68, 79–93.
57. Aleksandrova, S.V.; Vasiliev, V.A.; Alexandrov, M.N. Integration of quality management and digital technologies. In Proceedings

of the 2019 International Conference, Quality Management, Transport and Information Security, Information Technologies
(IT&QM&IS), Sochi, Russia, 23–27 September 2019; pp. 20–22.

58. Zinder, E.; Yunatova, I. Synergy for digital transformation: Person’s multiple roles and subject domains integration. Commun.
Comput. Inf. Sci. 2016, 674, 155–168.

https://doi.org/10.1016/j.bushor.2014.10.002
https://doi.org/10.1108/13563281311319472
https://doi.org/10.1002/csr.1858
https://doi.org/10.1016/S2212-5671(15)00861-8
https://doi.org/10.1007/s10551-014-2051-9
https://doi.org/10.1016/S0140-6736(20)30557-2
https://doi.org/10.1016/j.jbusres.2020.11.043
https://doi.org/10.1007/s41885-020-00070-3
https://doi.org/10.1177/1354816620978136
https://doi.org/10.1177/0021943604265607
https://doi.org/10.1108/09534810410564578
https://doi.org/10.1016/j.cpa.2014.10.003
https://doi.org/10.3390/su14020889
https://doi.org/10.1108/13563281311319508
https://doi.org/10.17348/era.5.0.147-158
https://doi.org/10.5392/JKCA.2014.14.10.527
https://doi.org/10.1145/2133806.2133826
https://doi.org/10.1111/1540-5885.1830169
https://doi.org/10.35940/ijrte.C5601.098319
https://doi.org/10.1016/j.ijpe.2015.06.032
https://doi.org/10.1057/palgrave.jibs.8490070
https://doi.org/10.1287/mnsc.1060.0674
https://doi.org/10.2307/2393793
https://doi.org/10.1002/smj.2167
https://doi.org/10.1016/j.jwb.2018.02.003
https://doi.org/10.1504/IJEH.2009.026274
https://www.ncbi.nlm.nih.gov/pubmed/19505870


Sustainability 2024, 16, 2342 19 of 20

59. Acaravci, A.; Ozturk, I. On the relationship between energy consumption, CO2 emissions and economic growth in Europe. Energy
2010, 35, 5412–5420. [CrossRef]

60. Bilgili, F.; Koçak, E.; Bulut, U. The dynamic impact of renewable energy consumption on CO2 emissions: A revisited Environmen-
tal Kuznets Curve approach. Renew. Sustain. Energy Rev. 2016, 54, 838–845. [CrossRef]

61. Shi, A. The impact of population pressure on global carbon dioxide emissions, 1975–1996: Evidence from pooled cross-country
data. Ecol. Econ. 2003, 44, 29–42. [CrossRef]

62. Velthuijsen, J.W.; Worrell, E. The economics of energy. In Handbook of Environmental and Resource Economics; Edward Elgar
Publishing: Northampton, MA, USA, 2002; Chapter 12; p. 177.

63. Climent, R.C.; Haftor, D.M. Value creation through the evolution of business model themes. J. Bus. Res. 2021, 122, 353–361. [CrossRef]
64. Ridzuan, N.H.A.M.; Marwan, N.F.; Khalid, N.; Ali, M.H.; Tseng, M.-L. Effects of agriculture, renewable energy, and economic growth on

carbon dioxide emissions: Evidence of the environmental Kuznets curve. Resour. Conserv. Recycl. 2020, 160, 104879. [CrossRef]
65. Basu, K.; Palazzo, G. Corporate Social Responsibility: A Process Model of Sensemaking. Acad. Manag. Rev. 2008, 33, 122–136. [CrossRef]
66. Pureza, A.P.; Lee, K. Corporate social responsibility leadership for sustainable development: An institutional logics perspective in

Brazil. Corp. Soc. Responsib. Environ. Manag. 2020, 27, 1410–1424. [CrossRef]
67. Reimer, M.; Van Doorn, S.; Heyden, M.L.M. Unpacking Functional Experience Complementarities in Senior Leaders’ Influences

on CSR Strategy: A CEO–Top Management Team Approach. J. Bus. Ethics 2018, 151, 977–995. [CrossRef]
68. Yuan, Y.; Lu, L.Y.; Tian, G.; Yu, Y. Business Strategy and Corporate Social Responsibility. J. Bus. Ethics 2020, 162, 359–377. [CrossRef]
69. Ramus, C.A. Organizational Support for Employees: Encouraging Creative Ideas for Environmental Sustainability. Calif. Manag.

Rev. 2001, 43, 85–105. [CrossRef]
70. Cabrera, G.; Dickson, A.; Nimubona, A.D.; Quigley, J. Carbon capture, utilisation and storage: Incentives, effects and policy. Int. J.

Greenhouse Gas Control 2022, 120, 103756. [CrossRef]
71. Ferrell, O.C.; Ferrell, L. New directions for marketing ethics and social responsibility research. J. Mark. Theory Pract. 2021,

29, 13–22. [CrossRef]
72. Jeong, K.H.; Choi, S.U. The Effect of ESG Management on Firm Value: Focused on the Role of Financial Statement Comparability.

Account. Inf. 2022, 40, 73–106. [CrossRef]
73. Yun, G.W. The Great Changes Facilitated by COVID-19 and China’s Digital Transformation. China Knowl. Netw. 2020, special

number, 5–79.
74. Cho, K.W.; Woo, Y.W. Topic modeling on research trends of industry 4.0 using text mining. J. Korea Inst. Inf. Commun. Eng. 2019,

23, 764–770.
75. Chuang, J.; Manning, C.D.; Heer, J. Termite: Visualization techniques for assessing textual topic models. In Proceedings of the

International Working Conference on Advanced Visual Interfaces, Naples, Italy, 22–25 May 2012; pp. 74–77.
76. Sievert, C.; Shirley, K. LDAvis: A method for visualizing and interpreting topics. In Proceedings of the Workshop on Interactive

Language Learning, Visualization, and Interfaces, Baltimore, MD, USA, 27 June 2014; pp. 63–70.
77. Godfrey, P.C.; Merrill, C.B.; Hansen, J.M. The relationship between corporate social responsibility and shareholder value: An

empirical test of the risk management hypothesis. Strat. Manag. J. 2009, 30, 425–445. [CrossRef]
78. Wang, Z.; Sarkis, J. Investigating the relationship of sustainable supply chain management with corporate financial performance.

Int. J. Prod. Perform. Manag. 2013, 62, 871–888. [CrossRef]
79. Dai, T.; Tang, C. Frontiers in Service Science: Integrating ESG Measures and Supply Chain Management: Research Opportunities

in the Postpandemic Era. Serv. Sci. 2022, 14, 1–12. [CrossRef]
80. Park, S.R.; Jang, J.Y. The Impact of ESG Management on Investment Decision: Institutional Investors’ Perceptions of Country-

Specific ESG Criteria. Int. J. Financ. Stud. 2021, 9, 48. [CrossRef]
81. Yang, O.-S.; Han, J.-H. Assessing the Effect of Corporate ESG Management on Corporate Financial & Market Performance and

Export. Sustainability 2023, 15, 2316. [CrossRef]
82. Lai, K.-H.; Wong, C.W. Green logistics management and performance: Some empirical evidence from Chinese manufacturing

exporters. Omega 2012, 40, 267–282. [CrossRef]
83. Vachon, S.; Klassen, R.D. Environmental management and manufacturing performance: The role of collaboration in the supply

chain. Int. J. Prod. Econ. 2008, 111, 299–315. [CrossRef]
84. Zhao, L.; Yang, M.M.; Wang, Z.; Michelson, G. Trends in the Dynamic Evolution of Corporate Social Responsibility and Leadership:

A Literature Review and Bibliometric Analysis. J. Bus. Ethics 2023, 182, 135–157. [CrossRef]
85. Parviainen, P.; Tihinen, M.; Kääriäinen, J.; Teppola, S. Tackling the digitalization challenge: How to benefit from digitalization in

practice. Int. J. Inf. Syst. Proj. Manag. 2017, 5, 63–77. [CrossRef]
86. Barrett, A.K.; Stephens, K.K. The Pivotal Role of Change Appropriation in the Implementation of Health Care Technology. Manag.

Commun. Q. 2016, 31, 163–193. [CrossRef]
87. Priyono, A.; Moin, A.; Putri, V.N.A.O. Identifying Digital Transformation Paths in the Business Model of SMEs during the

COVID-19 Pandemic. J. Open Innov. Technol. Mark. Complex. 2020, 6, 104. [CrossRef]
88. Nadella, M.S. Digital Transformation That Will Take 2 Years, It Has Been 2 Months. 2020. Available online: https://biz.chosun.

com/site/data/html_dir/2020/05/20/2020052003681.html (accessed on 20 May 2020).
89. Deline, M.B. Framing Resistance: Identifying Frames That Guide Resistance Interpretations at Work. Manag. Commun. Q. 2019,

33, 39–67. [CrossRef]

https://doi.org/10.1016/j.energy.2010.07.009
https://doi.org/10.1016/j.rser.2015.10.080
https://doi.org/10.1016/S0921-8009(02)00223-9
https://doi.org/10.1016/j.jbusres.2020.09.007
https://doi.org/10.1016/j.resconrec.2020.104879
https://doi.org/10.5465/amr.2008.27745504
https://doi.org/10.1002/csr.1894
https://doi.org/10.1007/s10551-017-3657-5
https://doi.org/10.1007/s10551-018-3952-9
https://doi.org/10.2307/41166090
https://doi.org/10.1016/j.ijggc.2022.103756
https://doi.org/10.1080/10696679.2020.1860686
https://doi.org/10.29189/KAIAAIR.40.1.03
https://doi.org/10.1002/smj.750
https://doi.org/10.1108/IJPPM-03-2013-0033
https://doi.org/10.1287/serv.2021.0295
https://doi.org/10.3390/ijfs9030048
https://doi.org/10.3390/su15032316
https://doi.org/10.1016/j.omega.2011.07.002
https://doi.org/10.1016/j.ijpe.2006.11.030
https://doi.org/10.1007/s10551-022-05035-y
https://doi.org/10.12821/ijispm050104
https://doi.org/10.1177/0893318916682872
https://doi.org/10.3390/joitmc6040104
https://biz.chosun.com/site/data/html_dir/2020/05/20/2020052003681.html
https://biz.chosun.com/site/data/html_dir/2020/05/20/2020052003681.html
https://doi.org/10.1177/0893318918793731


Sustainability 2024, 16, 2342 20 of 20

90. Strange, R.; Chen, L.; Fleury, M.T.L. Digital Transformation and International Strategies. J. Int. Manag. 2022, 28, 100968. [CrossRef]
91. Hahang, E.; Bayraktar, S.; Jiménez, A. Early evidence of leadership skills and strategies in managing the impact of COVID-19

pandemic in the hospitality industry. Cross Cult. Strat. Manag. 2022, 29, 493–515. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.intman.2022.100968
https://doi.org/10.1108/CCSM-03-2021-0041

	Introduction 
	Literature Review 
	Corporate Social Responsibility (CSR) 
	Prior Research on COVID-19 and CEO Messages 

	Materials and Methods 
	Data Collection 
	Research Procedures and Analysis 
	Data Preprocessing 
	Keyword Analysis 
	Topic-Modeling Analysis 


	Results 
	Keyword Analysis Results 
	Topic-Modeling Analysis Results 
	Comparative Analysis of Topics before and after COVID-19 

	Discussion 
	Conclusions 
	Appendix A
	References

