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Abstract

This study assesses the change in the environmental, social, and governance (ESG) behavior of the Borsa Istanbul (BIST)
ALL companies during the COVID-19 pandemic using panel data regression analysis. Additionally, cluster analysis
highlights specific ESG strengths and challenges faced by these companies during the pandemic. For these purposes, data
pertaining to the ESG scores and financial ratios of companies listed in the BIST-ALL for the years 2017-2020 is acquired
from the Thomson Reuters Eikon database. The results of the regression analysis indicated a significant improvement in
the ESG performance of the BIST ALL companies over the course of the COVID-19 pandemic. The cluster analysis resulted
in the classification of the companies into 5 distinct clusters. Notably, companies in sensitive industries such as energy,
mining, pharmaceuticals, and chemicals exhibited poor ESG performance during the COVID-19 outbreak. Furthermore, the
cluster with superior ESG performance also demonstrated highly favorable financial ratios. This research provides valuable
insights for assessing the ESG performance of companies during the pandemic.
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COVID-19 Salgini Sirasinda Sirketlerin Cevresel&Sosyal&Yoénetisim Davranislari
Ozet

Bu calisma, COVID-19 salgini sirasinda Borsa Istanbul (BIST) TUM sirketlerinin cevresel, sosyal ve yénetisim (CSY)
davranislarindaki degisimi panel veri regresyon analizi kullanarak degerlendirmektedir. Ayrica, kiimeleme analizi, bu
sirketlerin pandemi sirasinda karsilastiklart belirli CSY gliclii yénlerini ve zorluklarini ortaya koymaktadir. Bu amagla,
2017-2020 yillart icin BIST-TUM’de islem géren sirketlerin CSY skorlari ve finansal oranlarina iliskin veriler Thomson
Reuters Eikon veri tabanindan elde edilmistir. Regresyon analizinin sonuglari, COVID-19 salgini siiresince BIST TUM
sirketlerinin CSY performansinda 6nemli bir iyilesme oldugunu géstermektedir. Kiimeleme analizi sonucuna gore, 6zellikle,
enerji, madencilik, ila¢g ve kimya gibi hassas sektérlerdeki sirketler COVID-19 salgini sirasinda zayif (SY performansi
sergiledigi ifade edilebilir. Ayrica, yiiksek CSY performansina sahip kiimedeki sirketler, olduk¢a olumlu finansal oranlara
da sahiptir. Bu arastirma, pandemi sirasinda sirketlerin (CSY performansini degerlendirmek icin degerli bilgiler
sunmaktadir.
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1. INTRODUCTION

The COVID-19 pandemic, primarily a health crisis with extensive global economic consequences, was
officially declared by the World Health Organization in March 2020 (Rubbaniy, Khalid, Rizwan, and
Ali, 2022; Al Amosh and Khatib, 2023). Following this declaration, financial uncertainty soared. In
March 2020, the Chicago Board Options Exchange Volatility Index calculated the highest level of
financial volatility ever recorded in recent history, surpassing even the levels seen during the Great
Depression (Caggiano, Castelnuovo, and Kima, 2020; Roubini, 2020).

In such an environment, the ESG performance of companies serves as a crucial metric for investors
(Hwang, Kim, and Jung, 2021). ESG denotes the incorporation of environmental, social, and
governance considerations into corporate and investor business models (Friede, Busch, and Bassen,
2015). During the COVID-19 outbreak, there was a notable emphasis on ESG risk. Following the
market downturn in February 2020, investors have sought low-ESG risk funds while avoiding high-
risk options. Notably, there was a preference for funds with low governance and environmental risks
over social factors (Ferriani and Natoli, 2021). According to Rubbaniy et al. (2022) compiled from
different reports, the worldwide capitalization of ESG-focused assets reportedly hit US$40 trillion
during the pandemic, and significant investors began to prioritize ESG concerns in pursuit of
enhanced future returns.

The market reaction to the ESG performance of the companies during the COVID-19 period was also
investigated by many empirical studies for different markets. Some studies indicate a positive
reaction to ESG performance during the pandemic (Beloskar and Rao, 2023; Dai, 2022; Li, Feng, Pan,
and Sohail, 2022), while others suggest an insignificant or even negative relationship (Demers,
Hendrikse, Joos, and Lev, 2021; Takahashi and Yamada, 2021; Nirino, Petruzzella, Alam and
Campobasso, 2022; Bodhanwala and Bodhanwala, 2023).

Although the market response to companies’ ESG activities during the COVID-19 pandemic was
thoroughly investigated in the literature, there are only a few empirical studies examining how
companies altered their ESG behavior during the pandemic. Among these limited studies, all of which
addressed cross-country samples, some revealed that companies enhanced their ESG performance
during the COVID-19 period (Al Amosh and Khatib, 2023; Bifulco, Savio, 1zzo, and Tiscini, 2023),
whereas others obtained different results when dividing the sample into groups (Cassely, Ben Larbij,
Revelli, and Lacroux, 2021).

While analyzing how companies' ESG behaviors changed during the COVID-19 period, we believe that
focusing on a specific context rather than a cross-country sample, enabled the findings of the research
to better represent all the individual companies in the sample. This is because factors such as the
varying economic and social impacts of COVID-19 on countries, different ESG regulations in
countries, and the likelihood of companies' ESG motivations being influenced by country-specific
factors make it challenging for results obtained from a cross-country sample to fully represent all the
companies in the sample. The fact that Cassely et al. (2021) obtained different results when dividing
the sample into two groups can also be considered evidence supporting our argument. Therefore,
unlike other studies in the extant literature, this study focused on the companies listed in the BIST
ALL rather than a cross-country sample.

One purpose of this study is to analyze how COVID-19 affected the ESG performance of the BIST ALL
companies. To achieve this, we performed a regression analysis using 174 observations from 63
companies for the years 2017-2020. The second aim of this study is to make a thorough assessment
of companies’ ESG performance during the pandemic. Cluster analysis enabled us to identify in which
ESG pillars the BIST ALL companies succeeded and where they failed. Additionally, following the
cluster analysis, we investigated whether there were significant differences in financial ratios
between the clusters. To the best of our knowledge, this is the first study to examine companies' ESG
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behavior during the pandemic through cluster analysis. Hence, this study seeks to fill this gap in the
literature and make a meaningful contribution. The findings of this study provide insight into the ESG
behavior of the companies in times of crisis, and based on these findings, make suggestions for
creditors and regulatory authorities to support the ESG activities of the companies.

The paper is structured as follows: In the next section, we provide a concise overview of the study's
theoretical underpinnings and conduct a review of pertinent literature. The methodology section
covers the research design, study scope, data collection, and methods employed. Results are
presented and discussed in the Results and Discussion section. Finally, the last section includes
conclusions drawn from the findings and their policy implications.

2. LITERATURE REVIEW

Legitimacy theory encompasses the concept of a "social contract" between corporations and the
broader society, serving as a guarantee of the company's legitimacy by aligning with societal
expectations. If society perceives that the company is not conducting its operations in a legitimate
fashion, it will violate this social contract, putting the company's legitimacy at risk (Deegan, 2002).
The ESG activities of corporations should be recognized as a crucial element of this social contract,
as there has been an increasing awareness of and demand for socially responsible behaviors in
response to the sustainable development goals of nations and the world at large. Publicly traded
companies are especially aware of this demand because they need to satisfy investor expectations on
ESG matters to ensure their reputation and secure funding from the financial markets. However, as
companies strive to meet ESG demands on one front, they must also allocate their financial resources
efficiently to sustain their operations and generate profits. This equilibrium becomes even more
critical during times of crisis as it becomes more challenging for companies to create value. (Bifulco
etal., 2023).

Many papers have investigated the impact of ESG on company performance in times of crisis,
although the results are not conclusive. Dai (2022) examined the lockdown periods in Wuhan and
Shanghai and provided evidence for the lower risk of ESG equity indices compared to their traditional
benchmark counterparts. The ESG performance of the Chinese listed companies was found to
increase their cumulative abnormal returns during the COVID-19 pandemic (Li et al, 2022).
Chiaramonte, Dreassi, Girardone, and Pisera (2022) found that financial stability is higher for
European banks with higher ESG performance during financial turmoil. For the Indian stock market,
it was observed that ESG performance decreased stock return volatility during the COVID-19 period
(Beloskar and Rao, 2023). In contrast, alongside studies supporting a positive correlation between
ESG and company performance during crises, some research suggests an insignificant or even
negative relationship. The relationship between ESG performance and stock returns during the
COVID-19 pandemic was found to be insignificant for the US companies (Demers et al., 2021), New
Zealand listed companies (Biatkowski and Slawik, 2022), Japanese stock market (Takahashi and
Yamada, 2021), European listed companies (Nirino et al,, 2022), and Indian companies (Bodhanwala
and Bodhanwala, 2023). Analyzing the financial crisis period of 2007-2008, Petitjean (2019) found
that the environmental performance of US companies is not correlated with financial performance.
Moreover, a negative association was found between ESG scores and stock returns during the COVID-
19 pandemic in the US and India (Yadav and Bhama, 2023).

Compared to the number of studies on the link between ESG and company performance, there is a
scarcity of research focusing on how companies alter their ESG practices during times of crisis. Based
on a cross-country dataset, Al Amosh and Khatib (2023) reported a positive and significant impact of
COVID-19 on ESG performance. Similarly, Bifulco et al. (2023) conducted a cross-country study
focusing on European countries and indicated that companies enhanced their ESG scores during the
COVID-19 period. Cassely et al. (2021) reached different conclusions for coordinated and liberal
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market economies in terms of the ESG behavior of companies during the 2008 economic crisis. They
reported that ESG activities were seen as a burden in liberal market economies due to the extra costs
they incurred. Conversely, in coordinated market economies, it provided companies with an
opportunity to reshape their relationship with society, aiming to generate more shared value.

In the light of these empirical findings, we can assert that companies' ESG behavior in times of crisis,
often exemplified by the COVID-19 era, as well as market reactions to ESG, may vary across different
contexts. Consequently, there is a need for a more in-depth analysis of companies' ESG behavior
within a specific context. We have attempted to carry out this in-depth analysis by conducting a
regression analysis followed by a cluster analysis of the companies listed in Borsa Istanbul. While
there are a few studies in the existing literature that have examined companies' ESG scores using
cluster analysis (Sariyer and Taskin, 2022; Ronalter, Bernardo, and Romani, 2023), to the best of our
knowledge, there is no other study that has examined companies' ESG behavior during crisis periods
through cluster analysis. Therefore, this study aims to contribute to the relevant literature by filling
this knowledge gap.

3. METHODOLOGY

For the purposes of our study, we conducted two different analyses. First, we performed a regression
analysis to examine the impact of COVID-19 on companies' ESG performance. In the next step, we
conducted a cluster analysis to further examine companies' ESG performance over the COVID-19
period and analyzed the differences between clusters not only in terms of overall ESG scores but also
individual ESG category scores, and key financial ratios.

3.1 Regression Analysis
3.1.1 Sample and Data for Regression Analysis

Although the initial sample of this study includes all the companies listed on the Borsa Istanbul Stock
Exchange (BIST ALL), we had to make some eliminations from this initial sample mainly based on
data availability. We retrieved data for ESG scores and financial ratios of BIST ALL companies for
2017-2020 from the Thomson Reuters Eikon database. From this initial dataset, we excluded
financial companies since they have different financial characteristics than those of companies in
other sectors. Next, we eliminated the companies with a fiscal year-end other than December 31st
and the firm years with missing values. After these eliminations, the final sample for the regression
analysis consists of 174 observations from 63 companies.

3.1.2 Model Specification

The regression model developed to examine the change in ESG scores of the companies over the
COVID-19 period is as follows:

ESG;; = By + f1Year Dummies + [,Control Variables + a; + u;; (D

The dependent variable of the regression model (ESG) represents the overall ESG score of the
company i at time t. The overall ESG scores, calculated by Refinitiv, are aggregated scores of 10
individual ESG category scores. Among these category scores, emission, innovation, and resource use
scores make up the environmental pillar score (E) of ESG. The social pillar of ESG (S) includes the
categories of human rights, product responsibility, workforce, and community. Finally, the
governance pillar (G) of ESG comprises the management, shareholders, and CSR strategy categories.
For each category, pillar, and finally, the overall ESG score, Refinitiv produces a score between 0 and
100, with higher scores indicating better performance (Refinitiv, 2022).

The independent variables of the regression model, which are the main variables of interest, are the
dummy variables developed for each year of the sample, namely, 2017, 2018, 2019, and 2020.
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In line with previous studies, several control variables that may affect companies’ ESG performance
were introduced into the regression model (Bifulco et al., 2023; Khan, Naeem, and Xie, 2022; Uyar,
Elmassri, Kuzey, and Karaman, 2023). Size (SIZE), financial leverage (LEV), return on assets (ROA),
cash flow margin (CFM), book value per share (BVPS), revenue per share (RPS), and growth of the
company (GROWTH), which is measured by the annual change of total assets, were added to the
regression model as control variables.

All the variables included in the regression model are summarized in Table 1.

Table 1: Description of Variables

Dependent Variable Description Data Source

Thomson Reuters Eikon
ESG Overall ESG Score Database
Independent Variable
YEAR dummy variables for each year in the sample Created by authors
Control Variables
SIZE the natural logarithm of total assets
LEV the ratio of liabilities to assets
ROA the ratio of income after taxes to average total assets _
CFM the cash flow expressed as a percent of total revenue g};ggzzg Reuters Eikon
BVPS the ratio of total equity to average shares outstanding
RPS the ratio of total revenue to average shares outstanding
GROWTH the annual percent change in total assets

3.2 Cluster Analysis

Although the regression analysis indicated that there was a positive change in companies' ESG
activities during the COVID-19 period compared to previous years, we needed further research to
find out which companies performed better on which ESG dimensions. To this end, we conducted a
cluster analysis addressing individual ESG category scores for the year 2020. Cluster analysis enabled
us to group BIST ALL companies based on similarities in their ESG category scores and to further
analyze whether there are significant differences between clusters in terms of their financial ratios.

3.2.1 Sample and Data for Cluster Analysis

Since we aim to analyze the differences between the clusters in terms of financial ratios after cluster
analysis, we included only non-financial BIST ALL companies with a year-end closing date of
December 31st in the cluster analysis. The final sample for the cluster analysis consists of 59
nonfinancial BIST ALL companies with ESG data available in the Thomson Reuters Eikon database.

The cluster analysis was performed on 10 ESG category scores, which are explained in Table 2.
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Code Category Pillar Data Source
E1l Resource Use Score Environmental

E2 Emissions Score Environmental

E3 Environmental Innovation Score Environmental

S1 Workforce Score Social

S2 Human Rights Score Social Thomson Reuters Eikon
S3 Community Score Social Database

S4 Product Responsibility Score Social

G1 Management Score Governance

G2 Shareholders Score Governance

G3 CSR Strategy Score Governance

4. RESULTS and DISCUSSION
4.1 Regression Results
4.1.1 Descriptive Statistics

Before estimating our regression model, all the control variables (SIZE, LEV, ROA, CFM, BVPS, RPS,
GROWTH) were subjected to winsorization at 5% of the lower and upper tails to mitigate the outlier
effect on the regression results. The summary of ESG scores and winsorized control variables is
provided in Table 3. The minimum and maximum values of ESG scores are 4.06 and 92.79,
respectively. This wide range between minimum and maximum values of ESG scores indicates that
the sample is not biased in terms of ESG performance. The average ESG score in the sample (54.48)
is just above the average of Refinitiv’s lowest (0) and highest (100) ESG scores.

Table 3: Descriptive Statistics

Variables Obs Mean Std. Dev. Min Max
ESG 174 54.48 20.45 4.06 92.79
SIZE 174 23.29 1.1 21.20 25.42
LEV 174 64.92 18.48 21.72 92.65
ROA 174 6.67 6.42 -4.26 20.59
CFM 174 16.32 14.82 1.29 57.98
BVPS 174 10.70 9.77 1.12 37.76
RPS 174 32.27 35.93 1.39 128.39
GROWTH 174 23.71 17.36 -1.59 65.99

Notes: Variables are defined in Table 1.

In order to test whether there is a multicollinearity problem in our regression model, pairwise
correlations between the variables in the regression model were investigated by Pearson's
correlation analysis. The results of Pearson’s correlation analysis, which are presented in Table 4,
show that our regression model does not suffer from any serious multicollinearity issues. We also
employed variance inflation factor (VIF) analysis to check the multicollinearity issue. The VIF values,
which are significantly lower than the threshold value of 10 (Hair, Black, Babin, and Anderson, 2019),
also confirm the non-existence of a multicollinearity problem in the regression model.
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Table 4: Pairwise Correlations

Variables 1) 2) 3) 4) (5) (6) (7) (8)
(1) ESG 1.00

(2) SIZE 0.44* 1.00

(3) LEV 0.23* 0.09 1.00

(4) ROA -0.25* -0.15* -0.51* 1.00

(5) CFM -0.34* 0.04 -0.51% 0.55* 1.00

(6) BVPS 0.25* 0.32* 0.04 0.06 0.06 1.00

(7) RPS 0.32* 0.14* 0.43* -0.03 -0.39* 0.57* 1.00

(8) GROWTH -0.06 -0.05 0.00 0.38* 0.11 0.11 0.13* 1.00

Notes: Variables are defined in Table 1. *** p<0.01, ** p<0.05, * p<0.1
4.1.2 Regression Results and Discussion

We employed several tests to select the most appropriate estimator among pooled ordinary least
squares (OLS), random-effects (RE), and fixed-effects (FE) estimators for our regression model. First,
the Breusch-Pagan Lagrange Multiplier (LM) test was used to decide whether the OLS or RE
estimator was appropriate to estimate the regression model. The Breusch-Pagan LM test produced a
significant test statistic (34.06, p<0.01), indicating that the RE estimator should be preferred to the
OLS estimator. Second, Hausman'’s test was employed to select between the FE and RE estimators.
The significant test statistic of Hausman’s test (149.45, p<0.01) showed that FE should be selected
instead of RE. Based on these results, the FE estimator was determined to be the most appropriate
estimator for our regression model. Therefore, the regression model formulated by Equation (1) was
estimated by a fixed-effect estimator. Table 5 provides FE results (FE), FE results with robust
standard errors (FERobust) that are robust to serial correlation and heteroskedasticity problems,
and FE results with Driscoll Kraay standard errors (FEDriscoll) that are robust to heteroskedasticity,
serial correlation, and cross-sectional dependence, respectively.

Since the dummy variable belonging to the year 2017 was accepted as the reference year among the
YEAR dummy variables created to determine the YEAR effect on the ESG score, the coefficients of the
2017 dummy variable (YEAR=2017) are reported as "0" in Table 5. When we compare the coefficient
of the 2020 dummy variable (YEAR=2020) with those of other years, it is seen that it has a significant
and the highest coefficient in all models. This means that, holding control variables constant, the
change in ESG score associated with the change from 2017 to 2020 is positive and significant. Based
on the regression results with Driscoll Kraay standard errors presented in the last column of Table
5, other year dummies (2018 and 2019) also have significant but lower coefficients than 2020. From
this point of view, we can say that while the change in ESG score is also significant and positive in
2018 and 2019 compared to 2017, this positive change is the highest in 2020. These results are
consistent with those of Bifulco et al. (2023), who employ a similar regression model to test the
change in ESG scores during the COVID-19 period. Although we agree with Bifulco et al.'s (2023)
interpretation that companies' ESG interest does not decrease during crisis periods such as COVID-
19 because they aim to mitigate the negative impact caused by COVID-19 with the positive impact of
their ESG activities, we believe that this strong and positive relationship between 2020 and ESG score
is also related to Turkey-specific developments. The "Sustainability Principles Compliance Outline"
published by the Capital Market Board (CMB) of Turkey in 2020 made it mandatory for listed
companies to comply with the "Comply or Explain” principle. In other words, companies are required
to declare whether they comply with the principles in the outline and, if not, to justify it (CMB, 2020).
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It can be argued that such developments are useful in increasing ESG awareness and the activities of

companies.

Table 5: Regression Results

FE FERobust FEDriscoll
Dependent Variable ESG ESG ESG
YEAR=2017 0.00 0.00 0.00
() () ()
YEAR=2018 3.12 3.12 3.12%*
(1.26) (1.08) (5.56)
YEAR=2019 4.72 4.72 4.72%%*
(1.47) (1.17) (7.39)
YEAR=2020 12.60%** 12.60** 12.60%**
(3.11) (2.40) (17.64)
SIZE 7.80 7.80 7.80*
(1.39) (1.19) (2.92)
LEV -0.31 -0.31 -0.31
(-1.36) (-1.41) (-1.95)
ROA -0.27 -0.27 -0.27
(-0.81) (-1.05) (-1.40)
CFM 0.26 0.26* 0.26
(1.50) (1.83) (1.74)
BVPS -0.69** -0.69** -0.69*
(-2.00) (-2.24) (-2.97)
RPS 0.05 0.05 0.05
(0.43) (0.42) (1.21)
GROWTH 0.06 0.06 0.06
(1.07) (0.94) (2.17)
Constant -111.88 -111.88 -111.88
(-0.88) (-0.74) (-2.13)
N 174 174 174
R2 0.38 0.38 0.38

Notes: Variables are defined in Table 1. t statistics in parentheses. * p < 0.10, **p < 0.05, ***p < 0.01

4.2. Cluster Analysis Results and Discussion

Table 6 provides descriptive statistics for the overall ESG scores and individual pillar scores of the
companies. The companies analyzed in the cluster analysis have an average ESG score of 58.58.
Notably, ARCLK has the highest ESG score among these companies, while SELEC has the lowest. It's
worth mentioning that ARCLK excels in overall ESG performance but doesn't hold the top position in
any specific pillar. On the other hand, SELEC, which holds the lowest ESG score, also ranks as the
weakest performer in both the environmental and social pillars. When assessing the average scores

of the pillars, it becomes evident that companies excel most in the social pillar but exhibit their
weakest performance in the governance pillar.
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Table 6: Descriptive Statistics of ESG Scores

Scores Mean Std. Dev. Min Max

ESG 58.58 20.59 4.07 / SELEC 90.39 / ARCLK
Environmental 55.68 24.49 0.00 / SELEC 97.15 / KCHOL
Social 64.47 24.45 1.52 / SELEC 97.61 / ENKAI
Governance 52.10 22.18 3.61 / KOZAA 94.47 / ENJSA

Table 6 displays the overall ESG score and the individual pillar scores that make up this overall ESG
score. However, each pillar score comprises multiple category scores, and companies may excel in
one category while performing poorly in another. To identify the precise areas where companies
excel or face challenges, we performed a cluster analysis using the category scores provided in Table
2.

The K-means method was used to cluster companies based on 10 category scores. The K-means
algorithm divides M points in N dimensions into K clusters to minimize the within-cluster sum of
squares (Hartigan and Wong, 1979). The method is a non-hierarchical clustering method, and
therefore the number of clusters should be determined before the analysis. We used the Elbow
method to determine the number of clusters. As illustrated in Figure 1, the Elbow method led us to
conclude that the ideal number of clusters is 5.

Figure 1: Optimal Number of Clusters by Elbow Method

Optimal number of clusters
ae+035 1

4e+051

3e+05-

Total Within Sum of Square

2e+05-

1 2 3 A 5 6 7 8 9 10
Mumber of clusters k
After determining the number of clusters, cluster analysis was performed by the K-means method.

Figure 2 shows the result of the cluster analysis with the K-means method. Companies and cluster
memberships are provided in the appendix.
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Figure 2: Cluster Plot

Cluster plot

Dim2 (11.5%)

Dimt (51 6%)

The descriptive statistics of the category scores by cluster are summarized in Table 7. The clusters
consist of 9, 20, 5, 16, and 9 companies, respectively. ANOVA analysis was conducted to determine
whether the clusters were well separated and to identify any significant differences among them. The
ANOVA results, shown in the last column of Table 7, demonstrate significant differences between
clusters across all the categories used in the cluster analysis. Notably, Cluster 2 outperforms the
others in all category scores except for G2 (shareholders score). Conversely, Cluster 3 has the lowest
scores in all categories except E3 (environmental innovation score). Further analysis of Cluster 3
showed that 4 out of the 5 companies in this cluster operate in sensitive or, in other terms,
controversial industries such as energy, mining, drugs, and chemicals. Although there is no consensus
that sensitive industries consistently result in low ESG performance, companies operating in
sensitive industries may have a higher likelihood of causing social and environmental harm (Garcia,
Mendes-Da-Silva, and Orsato, 2017).
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Table 7: Descriptives of the Category Scores by Cluster

Variable Cluster Obs. Mean Std. Dev. Min Max Sig. of the diff. between
clusters
El 1 9 59.62 14.30 42.75 80.92 <.01
2 20 82.44 16.64 4412 99.11
3 5 6.57 9.06 0.00 17.99
4 16 67.88 20.23 27.68 96.05
5 9 42.70 16.45 16.83 74.26
E2 1 9 52.10 12.62 28.19 68.27 <.01
2 20 84.37 13.46 59.48 98.61
3 5 0.94 2.11 0.00 4.71
4 16 75.97 16.02 48.67 93.42
5 9 32.41 18.78 12.65 61.05
E3 1 9 23.55 23.45 0.00 50.83 <.01
2 20 66.21 23.63 11.54 96.44
3 5 35.65 37.88 0.00 80.18
4 16 16.91 20.70 0.00 61.68
5 9 15.43 28.77 0.00 85.71
S1 1 9 58.15 22.27 23.49 96.75 <.01
2 20 91.61 9.45 63.81 99.32
3 5 19.71 20.97 4.03 54.92
4 16 75.54 22.27 19.70 99.32
5 9 50.54 20.02 13.32 74.47
S2 1 9 77.03 13.42 56.25 96.77 <.01
2 20 79.35 19.07 40.91 95.65
3 5 3.97 8.88 0.00 19.85
4 16 58.89 17.81 23.38 87.16
5 9 12.03 11.93 0.00 30.41
S3 1 9 54.07 16.35 33.48 85.38 <.01
2 20 82.77 16.25 35.55 97.76
3 5 17.96 21.59 1.42 44.76
4 16 74.42 13.31 54.02 97.51
5 9 38.62 27.84 3.53 82.50
S4 1 9 49.51 24.16 11.27 78.50 <.01
2 20 83.82 16.44 40.52 99.72
3 5 20.54 19.20 0.00 40.52
4 16 75.68 21.62 28.87 99.76
5 9 62.17 18.73 40.52 93.87
G1 1 9 48.88 32.35 8.93 92.26 <.01
2 20 61.73 25.64 23.21 98.21
3 5 20.48 23.79 2.38 61.31
4 16 58.04 27.17 16.07 99.41
5 9 42.66 25.11 5.36 79.17
G2 1 9 37.77 17.76 13.69 62.50 <.01
2 20 49.91 24.27 14.88 99.41
3 5 13.45 6.91 5.36 23.21
4 16 76.45 19.79 32.74 98.21
5 9 57.94 33.04 4.17 95.83
G3 1 9 40.10 25.19 12.18 83.97 <.01
2 20 67.92 19.71 41.03 98.72
3 5 1.28 1.98 0.00 4.49
4 16 63.06 19.24 41.03 95.51
5 9 16.52 12.68 1.92 41.03
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In the next step, we analyzed the distribution of ESG and pillar scores by cluster, as illustrated in
Figure 3. In terms of average ESG scores, the clusters can be ranked as follows: Cluster 2 has the
highest average ESG score, followed by Cluster 4, Cluster 1, Cluster 5, and Cluster 3 with the lowest
average ESG score, mirroring the pattern seen in the medians. If we exclude one outlier in Cluster 1,
it becomes evident that Cluster 1 has the narrowest range of ESG scores, indicating that its ESG scores
are the most homogeneous among the clusters.

In terms of pillar scores, Cluster 2 demonstrates the strongest performance in both the
environmental and social pillars, aligning with its ESG score. However, when it comes to the
governance score, Cluster 4 shows slightly higher mean and median values compared to Cluster 2.
Cluster 3, on the other hand, consistently records the lowest values across all pillars.

Figure 3: Boxplots for ESG and Pillar Scores by Cluster
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After examining the clusters in terms of ESG performance, we investigated whether the financial
ratios of the clusters differ significantly. To this end, we performed an ANOVA analysis, including the
variables SIZE, LEV, ROA, CFM, BVPS, RPS, and GROWTH. While we found significant differences in
BVPS, RPS, and SIZE among the clusters, we did not find evidence of significance for the other
financial ratios. In Table 8, we present only those financial ratios for which we found a significant
difference between the clusters, along with the post hoc results. Based on the ESG performance
analysis of the clusters, we know that Cluster 2 stands out as the top ESG performer, while Cluster 3
ranks at the bottom. The post-hoc results of the ANOVA analysis further confirm that Cluster 2
notably surpasses Cluster 3 in terms of both RPS and SIZE. In light of these two findings, it is possible
to say that the higher ESG performance of the companies in Cluster 1 is related to their higher size
and profitability. Larger and more profitable companies tend to attract greater public attention and
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consequently experience increased scrutiny from stakeholders concerning their social performance
(Jenkins, 2004; Gao, 2009). Additionally, large and profitable companies have more resources
available to invest in ESG activities.

Table 8: Descriptives of the Financial Ratios by Cluster

Variable Cluster Obs. | Mean Std. Dev. Sig. of the diff. between Post-Hoc Results
clusters

RPS 1 9 7.81 493 <.01 Cluster2-Cluster3
2 20 57.94 65.73
3 5 9.59 13.99
4 16 51.26 66.52
5 9 16.51 11.38

BVPS 1 9 6.48 6.99 <.05 Cluster2-Clusterl
2 20 14.46 10.88 Cluster2-Cluster5
3 5 4.42 3.07
4 16 15.46 15.37
5 9 10.08 15.79

SIZE 1 9 22.83 0.71 <.05 Cluster2-Cluster1
2 20 23.97 1.35 Cluster2-Cluster3
3 5 22.56 0.98
4 16 23.37 1.50
5 9 22.18 1.11

Notes: Variables are defined in Table 1.

5. CONCLUSION

The purpose of this study is twofold: first, it aims to examine the change in the ESG behaviors of the
BIST ALL companies during the COVID-19 period. For this purpose, a regression model was
developed and estimated by the panel data fixed-effects estimator. In line with the second purpose
of the study, a cluster analysis was performed based on the individual ESG category scores, which
constitute the three pillars of ESG (environmental, social, and governance). This cluster analysis
enabled us to make a more detailed comparison of the ESG performance of all BIST companies on an
ESG pillar and category basis and also to assess whether the financial ratios of the clusters of
companies, formed based on ESG category performance, exhibit significant differences or not.

The results of the regression analysis provided evidence for a strong and significant improvement in
the ESG performance of the BIST ALL companies during the COVID-19 period. This improvement may
be due to the companies’ motivation to counter the negative impact of COVID-19 by emphasizing
their positive ESG activities. However, we believe that this improvement was also achieved thanks to
the "Sustainability Principles Compliance Outline" published by the Capital Market Board of Turkey
in 2020. This outline requires companies to declare their compliance with its principles and, if not
compliant, to provide a justification. Although compliance with the sustainability principles outlined
is not mandatory, the requirement for justification in cases of non-compliance may have prompted
companies to be more conscious of their compliance efforts.

Further examination of companies’ ESG performance through cluster analysis highlighted the poor
ESG performance of the companies operating in sensitive or, in other terms, controversial industries
such as energy, mining, drug, and chemicals. Additionally, the finding indicating that the financial
ratios of the cluster with the best performance in ESG category scores are significantly higher than
the cluster with the poorest performance in ESG category scores can be attributed to the fact that
large and profitable firms have more resources to allocate for ESG activities and the pressure they
feel from stakeholders on ESG initiatives.
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The findings of this study have practical and policy implications. The listed large and profitable
companies appear to continue their ESG activities even in times of crisis, but the same is not true for
the small and less profitable ones. In other words, the sustainability of ESG efforts correlates directly
with the size and profitability of the company, and small enterprises face a disadvantage. Therefore,
financial institutions should support those companies with insufficient funds to allocate for ESG
activities through the tools of green finance. Additionally, the poor ESG performance of controversial
industries should be analyzed more to find possible ways to overcome the sustainability problems of
these types of industries. Finally, companies should be encouraged to engage in ESG activities
through additional regulations, such as the Sustainability Principles Compliance Outline published
by the Capital Market Board. This approach enables companies to develop, execute, and assess their
ESG strategies, ultimately aiding them in attaining their ESG objectives.

We recognize that our study is subject to certain limitations, some of which may indicate potential
avenues for future research. Firstly, we conducted our analysis using ESG scores provided by
Refinitiv. It's worth noting that there are several other ESG rating agencies, such as Bloomberg, MSCI,
and FTSE, among others. Therefore, the results presented in this study may be specific to Refinitiv's
ESG scores, and different findings could arise when using scores from different rating agencies.
Future research opportunities may involve comparing results obtained from multiple rating
agencies' ESG scores. Secondly, our interpretations are solely based on statistical findings. To
enhance these interpretations, conducting interviews with individuals responsible for sustainability
within companies could be a valuable avenue for future research.

1120



S. Ates - C. Glirler
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.dergiparkid

REFERENCES

Al Amosh, H., and Khatib, S. F. (2023). ESG performance in the time of COVID-19 pandemic: Cross-
country evidence. Environmental Science and Pollution Research, 30(14), 39978-39993.
https://doi.org/10.1007/s11356-022-25050-w.

Beloskar, V. D., and Rao, S. N. (2023). Did ESG save the day? Evidence from India during the COVID-
19 crisis. Asia-Pacific Financial Markets, 30(1), 73-107. https://doi.org/10.1007/s10690-022-
09369-5.

Biatkowski, J., and Stawik, A. (2022). Does companies’ ESG performance make a difference for New
Zealand’s stock market investors during the COVID-19 pandemic?. Sustainability, 14(23),
15841. https://doi.org/10.3390/su142315841.

Bifulco, G. M., Savio, R, 1zzo, M. F., and Tiscini, R. (2023). Stopping or continuing to follow best
practices in terms of ESG during the COVID-19 pandemic? An exploratory study of European
listed companies. Sustainability, 15(3), 1796. https://doi.org/10.3390/su15031796.

Bodhanwala, S., and Bodhanwala, R. (2023). Environmental, social and governance performance:
Influence on market value in the COVID-19 crisis. Management Decision, 61(8), 2442-2466.
https://doi.org/10.1108/MD-08-2022-1084.

Caggiano, G., Castelnuovo, E., and Kima, R. (2020). The global effects of Covid-19-induced
uncertainty. Economics Letters, 194, 109392. https://doi.org/10.1016/j.econlet.2020.109392.

Cassely, L., Ben Larbi, S., Revellj, C., and Lacroux, A. (2021). Corporate social performance (CSP) in
time of economic crisis. Sustainability Accounting, Management and Policy Journal, 12(5), 913-
942. https://doi.org/10.1108/SAMP]-07-2020-0262.

Chiaramonte, L., Dreassi, A., Girardone, C., and Pisera, S. (2022). Do ESG strategies enhance bank
stability during financial turmoil? Evidence from Europe. The European Journal of Finance,
28(12),1173-1211. https://doi.org/10.1080/1351847X.2021.1964556.

CMB. 2020. Sustainability principles compliance outline.
https://cmb.gov.tr/data/62816f571b41c617eced1005/c1fad28f78a657e385ba3d2d94b2eee
6.pdf. (Retrieved on 24.09.2023).

Dai, Y. (2022). Is ESG investing an ‘equity vaccine’ in times of crisis? Evidence from the 2020 Wuhan
Lockdown and the 2022 Shanghai Lockdown. Borsa Istanbul Review, 22(5), 992-1004.
https://doi.org/10.1016/j.bir.2022.07.003.

Deegan, C. (2002). The legitimising effect of social and environmental disclosures-a theoretical
foundation.  Accounting, Auditing &  Accountability  Journal, 15(3), 282-311.
https://doi.org/10.1108/09513570210435852.

Demers, E., Hendrikse, |, Joos, P., and Lev, B. (2021). ESG did not immunize stocks during the COVID-
19 crisis, but investments in intangible assets did. Journal of Business Finance & Accounting,
48(3-4), 433-462. https://doi.org/10.1007 /s10690-022-09369-5.

Ferriani, F., and Natoli, F. (2021). ESG risks in times of Covid-19. Applied Economics Letters, 28(18),
1537-1541. https://doi.org/10.1080/13504851.2020.1830932

Friede, G., Busch, T., and Bassen, A. (2015). ESG and financial performance: Aggregated evidence from
more than 2000 empirical studies. Journal of sustainable finance & investment, 5(4), 210-233.
https://doi.org/10.1080/20430795.2015.1118917

Gao, Y. (2009). Corporate social performance in China: Evidence from large companies. Journal of
Business Ethics, 89, 23-35. https://doi.org/10.1007 /s10551-008-9982-y.

1121


https://doi.org/10.1007/s11356-022-25050-w
https://doi.org/10.1007/s10690-022-09369-5
https://doi.org/10.1007/s10690-022-09369-5
https://doi.org/10.3390/su142315841
https://doi.org/10.3390/su15031796
https://doi.org/10.1108/MD-08-2022-1084
https://doi.org/10.1016/j.econlet.2020.109392
https://doi.org/10.1108/SAMPJ-07-2020-0262
https://doi.org/10.1080/1351847X.2021.1964556
https://cmb.gov.tr/data/62816f571b41c617eced1005/c1fad28f78a657e385ba3d2d94b2eee6.pdf
https://cmb.gov.tr/data/62816f571b41c617eced1005/c1fad28f78a657e385ba3d2d94b2eee6.pdf
https://doi.org/10.1016/j.bir.2022.07.003
https://doi.org/10.1108/09513570210435852
https://doi.org/10.1007/s10690-022-09369-5
https://doi.org/10.1080/13504851.2020.1830932
https://doi.org/10.1080/20430795.2015.1118917
https://doi.org/10.1007/s10551-008-9982-y

S. Ates - C. Glirler
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.dergiparkid

Garcia, A. S., Mendes-Da-Silva, W., and Orsato, R. ]. (2017). Sensitive industries produce better ESG
performance: Evidence from emerging markets. Journal of Cleaner Production, 150, 135-147.
http://dx.doi.org/10.1016/j.jclepro.2017.02.180.

Hair, . F., Jr., Black, W. C., Babin, B. ]., and Anderson, R. E. (2019). Multivariate data analysis (8th ed.).
UK: Cengage.

Hartigan, . A.,, and Wong, M. A. (1979). Algorithm AS 136: A k-means clustering algorithm. Journal of
the Royal Statistical Society. Series C (Applied Statistics), 28(1), 100-108.
https://doi.org/10.2307 /2346830

Hwang, ]., Kim, H., and Jung, D. (2021). The effect of ESG activities on financial performance during
the  COVID-19 pandemic—evidence from  Korea. Sustainability, 13(20), 11362.
https://doi.org/10.3390/su132011362

Jenkins, H. (2004). A critique of conventional CSR theory: An SME perspective. Journal of General
Management, 29(4), 37-57. https://doi.org/10.1177/030630700402900403.

Khan, M. K,, Naeem, K., and Xie, M. (2022). Does managerial ability transform organization from the
inside out? Evidence from sustainability performance of financially constrained firms in an
emerging economy. Borsa Istanbul Review, 22(5), 897-910.
https://doi.org/10.1016/j.bir.2022.06.006.

Li, Z., Feng, L., Pan, Z., and Sohail, H. M. (2022). ESG performance and stock prices: Evidence from the
COVID-19 outbreak in China. Humanities and Social Sciences Communications, 9(1), 1-10.
https://doi.org/10.1057/s41599-022-01259-5.

Nirino, N., Petruzzella, F., Alam, G. M., and Campobasso, F. (2022). Can sustainable practices protect
investors during financial market instability? A multi-sector analysis during the COVID-19
pandemic. Management Decision, 60(10), 2875-2894. https://doi.org/10.1108/MD-12-2021-
1654.

Petitjean, M. (2019). Eco-friendly policies and financial performance: Was the financial crisis a game
changer for large us companies?. Energy  Economics, 80, 502-511.
https://doi.org/10.1016/j.eneco.2019.01.028.

Refinitiv. (2022). Environmental, social and governance (ESG) scores from Refinitiv.
https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/refiniti
v-esg-scores-methodology.pdf. Accessed September 22, 2023

Ronalter, L. M., Bernardo, M., and Romani, ]J. M. (2022). Quality and environmental management
systems as business tools to enhance ESG performance: a cross-regional empirical study.
Environment, Development and Sustainability, 25, 1-43. https://doi.org/10.1007 /s10668-022-
02425-0.

Roubini, N. (2020). Coronavirus pandemic has delivered the fastest, deepest economic shock in
history. The guardian, 25(March).

Rubbaniy, G., Khalid, A. A, Rizwan, M. F., and Alj, S. (2022). Are ESG stocks safe-haven during COVID-
19?. Studies in Economics and Finance, 39(2), 239-255. http://doi.org/10.1108/SEF-08-2021-
0320.

Sariyer, G., and Taskin, D. (2022). clustering of firms based on environmental, social, and governance
ratings: Evidence from BIST sustainability index. Borsa Istanbul Review, 22(2), S180-S188.
https://doi.org/10.1016/j.bir.2022.10.009.

1122


http://dx.doi.org/10.1016/j.jclepro.2017.02.180
https://doi.org/10.2307/2346830
https://doi.org/10.3390/su132011362
https://doi.org/10.1177/030630700402900403
https://doi.org/10.1016/j.bir.2022.06.006
https://doi.org/10.1057/s41599-022-01259-5
https://doi.org/10.1108/MD-12-2021-1654
https://doi.org/10.1108/MD-12-2021-1654
https://doi.org/10.1016/j.eneco.2019.01.028
https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/refinitiv-esg-scores-methodology.pdf
https://www.refinitiv.com/content/dam/marketing/en_us/documents/methodology/refinitiv-esg-scores-methodology.pdf
https://doi.org/10.1007/s10668-022-02425-0
https://doi.org/10.1007/s10668-022-02425-0
http://doi.org/10.1108/SEF-08-2021-0320
http://doi.org/10.1108/SEF-08-2021-0320
https://doi.org/10.1016/j.bir.2022.10.009

S. Ates - C. Glirler
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.dergiparkid

Takahashi, H., and Yamada, K. (2021). When the Japanese stock market meets COVID-19: Impact of
ownership, China and US exposure, and ESG channels. International Review of Financial
Analysis, 74, 101670. https://doi.org/10.1016/j.irfa.2021.101670.

Uyar, A., Elmassri, M., Kuzey, C., and Karaman, A. S. (2023). Does external assurance stimulate higher
CSR performance in subsequent periods? The moderating effect of governance and firm
visibility. Corporate Governance: The International Journal of Business in Society, 23(4), 677-
704. https://doi.org/10.1108/CG-04-2022-0188.

Yadav, N., and Bhama, V. (2023). Sustainability, resilience, and returns during COVID-19: empirical
evidence from US and Indian stock markets. Journal of Emerging Market Finance, 22(2), 215-
238. https://doi.org/10.1177/09726527231158555.

© Submitted for possible open access publication under the terms and conditions of the Creative
@ @ Commons Attribution (CC BY NC) license.
(https://creativecommons.org/licenses/by-nc/4.0/).

1123


https://doi.org/10.1016/j.irfa.2021.101670
https://doi.org/10.1108/CG-04-2022-0188
https://doi.org/10.1177/09726527231158555

S. Ates - C. Glirler
Izmir Iktisat Dergisi / Izmir Journal of Economics
Yil/Year: 2024 Cilt/Vol:39 Sayi/No:4 Doi: 10.24988/ije.dergiparkid

Appendix. Companies and cluster memberships

Cluster | N | Company Codes

1 9 | CIMSA, AKSEN, GLYHO, KARSN, SASA, BRISA, AKSA, TAVHL, DOHOL

2 20 | TOASO, AKENR, OTKAR, TTKOM, VESTL, VESBE, AGHOL, CCOLA, KORDS, AEFES,
MGROS, ULKER, FROTO, AYGAZ, AKSGY, ENJSA, KCHOL, ENKAI, SAHOL, ARCLK

3 5 | SELEC, KOZAA, GWIND, HLGYO, PETKM

4 16 | TTRAK, BIZIM, PGSUS, AKCNS, TCELL, POLHO, ZOREN, ISDMR, ASELS, TKFEN,
TUPRS, EREGL, THYAO, BIMAS, LOGO, DOAS

5 9 | KOZAL, ANELE, EKGYO, DYOBY, PETUN, NETAS, KRDMD, SOKM, MPARK
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