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Abstract: In this study, we investigate the effects of the level and changes in environmental, social and
corporate governance (ESG) rating, an index developed to represent a firm’s long-term sustainability,
on the stock market returns of Korea Composite Stock Price Index (KOSPI) listed firms over the period
2011-2018. We find that the changes in ESG ratings have statistically significant short-term effects on
their abnormal returns. However, their impacts on short-term abnormal returns decrease some days
after the disclosure and become negative in the third year. The results imply that investors in the
Korean stock market do not view corporate social responsibility activities as a means of supporting
their long-term sustainability, judging from the firm value for a long period after their rating. Rather,
based on the effects of the changes on coefficient signs over the period—positive in the year and
the year after, no effects in the following year, and negative in the third year and later—we can
infer that the short-term oriented market sentiments of investors might worsen their long-term stock
performances, thus deteriorating their sustainability and growth opportunities.
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1. Introduction

In the recent era of worsening unethical capitalism and increasing uncertainty, the importance of
corporate social responsibility (CSR) has been emphasized [1,2]. CSR is closely related to long-term
sustainability of firms, which is generally measured by firm values or long-term market returns [2].
For Singaporean firms, Loh et al. [3] report that sustainability is positively related to a firm’s market
value. Firms can lower their financial risk or enhance their sustainability, by increasing their market
values with a competitive brand strategy strengthened through CSR activities. Likewise, CSR has a
positive function in improving the reputation and brand image, thereby leading to better financial
performance [3].

Many firms have recognized that engaging in CSR activities is crucial to achieve a sustainable
market performance and growth [1,2]. It should be noted that firms’ efforts to survive and prosper for
a long time in a non—friendly environment are reflected in their market value [2]. Thus, it is more or
less rational to expect that CSR will have a positive effect on firm value in the long run by satisfying
a variety of stakeholders, such as employees, customers, lenders, governments, etc. or by reducing
asymmetric information between firms and stakeholders [3]. Nevertheless, the results of empirical
studies are not consistent with such expectations [2,4].

Firms’ efforts to improve the external environment positively for long-term sustainability may not
be optimal although their benefits may dominate corresponding costs [1,2,5]. Furthermore, the positive
investors’ responses are not guaranteed in the environment with information asymmetry between
insiders and outsiders [1,2,6].
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In Korea, the Korea Corporate Governance Service (KCGS) evaluates firms’ environmental,
social and governance (ESG) efforts each year. Moreover, the Korea Exchange (KRX) develops the
environmentally responsible investment index, called SRI-Eco, and singles out good firms. Apart from
these institutional attentions, however, the relationship between ESG and firm value is academically
unclear. As environmental management does not always produce positive outcomes, firms have
difficulty determining the suitable level of participation in this management. Furthermore, there
is a possibility of aggravating information asymmetry or conflicts of interest between firms or
stakeholders [1,7].

ESG, however, a more expansive and formally measured concept than CSR in Korea, can provide
a manager with incentives to enjoy private benefits, such as personal reputation, and thus lead to
overinvestment [7,8]. Bird, Hall, Monente and Reggiani [9] report that firms with low book-to-market
ratios or low price—earnings ratios in the previous fiscal year are not able to actively participate in
ESG, which suggests that the current level of ESG activities may be based on their past financial
performances or liquidity levels. ESG activities also distort market participants” information on firms.

Unlike developed countries such as US and UK, the agency problems between controlling
shareholders and minority shareholders are more severe in Korea with a relatively weak corporate
governance system for minority shareholders [6]. In this regard, investigating the impact of ESG
activities on long-term sustainability of firms based on investors’ responses could have relevant
implications in the research area, since it is desirable for firms to improve their business environment
by making efforts to obtain positive ESG rating and thus such responses from the stock market or other
capital markets. According to McWilliams and Siegel [10], ESG activities appear to promote interests
of outside stakeholders even when they are required by law.

In line with the emergence of ESG activities for sustainable development for firms’ survival,
the 2006 Principles of Responsible Investment established the concept of investment principles
incorporating even some nonfinancial factors that include ESG-related activities. The amount of
investments in ESG announced by the Global Sustainable Investment Alliance (GSIA) was US $33.7
trillion in 2017, an increase from US $22.9 trillion in 2016 and US $18.3 trillion in 2014.

This study uses ESG ratings from KCGS. The ESG ratings, developed to consider three factors in
investment decision-making from the UN principle for Responsible Investment, have been assigned to
the KOSPI-listed firms. The institution quantitatively assesses firms” ESG activities that might lead
to sustainable growth in the long-term from a sustainable management perspective. We specifically
investigate the effects of the level and changes in environmental, social and governance (ESG) ratings,
developed to represent a firm’s long-term sustainability, on the stock market returns of KOSPI-listed
firms in Korea over the period 2011-2018. Among previous studies on ESG ratings, there is no study
that connects short-term and long-term abnormal returns. Second, this study uses risk-adjusted market
returns using CAPM (Capital Asset Pricing Model), the three-factor model of Fama and French, and
the four-factor model of Carhart, rather than Tobin Q to measure investor responses used in prior
studies like Kim et al. [2]. Third, this study, by investigating the association between each element of
ESG evaluations and abnormal returns, diagnoses the investors” responses to the ESG ratings using
long-term abnormal returns for each one-year period up to five years after the disclosure of ESG
rating, applying event study methodology, whereas extant literature mostly focus on short-term effects.
Finally, this study investigates the effects of changes in each index (E, S and G separately) of ESG
ratings for new, upward and downward categories in addition to changes in overall ESG ratings. Thus,
we examine how abnormal returns change over time in overall ratings and each category of ratings
and different types of changes in such ratings. The remainder of this paper is organized as follows. In
the subsequent sections, we study the extant literature and describe our hypotheses and corresponding
empirical models used, followed by empirical results from ¢ tests for short-term abnormal returns
and fixed effects panel regressions for long-term annual abnormal returns for five years. Finally, we
conclude the paper.
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2. Literature Review

2.1. The Effects of CSR on the Firm Value

Since the concept of ESG was introduced, ESG performance has received much attention from
scholars and has been studied extensively. First, ESG data are used as the proxy for CSR activities in
investigating their effect on profitability and corporate value. With a negative view of CSR activities,
Friedman [11] states that although managers must follow the basic rules of society, the goal of the
corporate is to maximize shareholders” wealth, and CSR activities do not match the fundamental
goals of the firms. Moreover, Bragdon and Marlin [12] argue that CSR activities are an abusive
and inefficient allocation of corporate resources from the perspective of the agency theory of Jensen
and Meckling [13]. Navarro [14] also attributes the contribution of the firms in the category of CSR
activities to management’s discretionary factors, arguing that the CSR activities are ultimately aimed at
maximizing private benefits. Furthermore, Pava and Krausz [15] argue that the cost of CSR activities is
large relative to revenues aggravating managerial performance. In addition, Nelling and Webb [16]
note that there is no evidence of CSR activities affecting financial performance of firms. Meanwhile,
Barnea and Rubin [17] argue that managers have motives to increase CSR activities above the optimum
level because they can be used for managerial utility and personal reputation.

On the contrary, a view exists that the expenditure of CSR activities is an investment in intangible
assets (Schwartz, [18]). Some studies support the argument that CSR activities have positive effects
on entrepreneurship, as in Freeman'’s [19] stakeholder theory, because they are utilized to manage
and protect stakeholder interests, thereby meeting their needs and minimizing potential transaction
costs [19-23].

Murray and Vogel [24] argue that consumers intend to set higher prices or impose sanctions on
irresponsible firms for their products. Moreover, Godfrey [25] claims that, by conducting CSR activities
and communicating to stakeholders, managers can acquire a reputation as altruistic ones and argues
that CSR activities can improve firm values by reducing conflicts of interest between managers and
stakeholders with their reputation as good firms. Jo and Harjoto [26] argue that CSR activities can
improve firm values because CSR can play an important role as a signaling mechanism, by enabling
smooth communication between insiders and outsiders, thereby possibly reducing conflicts of interest
between managers and stakeholders, and volatility of capital costs and stock returns.

Miralles-Quirés, Miralles-Quirds and Gongalves [27] analyze that the value enhancing theory rather
than the shareholder expectancy theory is supported. When analyzed by industry, the environmentally
sensitive industry performs better when the social responsibility and governance grades are high,
while the environmentally non-sensitive industry performs better when the environmental grade
is high.

Miralles-Quirés, Miralles-Quirds and Hernandez [28] analyze the market performance of CSR
activities in 156 banks in 31 countries by using Tobin Q, and report that the environment and corporate
governance show positive effects on firm value while social responsibility show negative effects, such
phenomena more obvious for banks based in emerging markets and those with their headquarters
in civil law countries. Finally, Kim, Park and Lee [2] report that the positive impact of CSR activities
on firm values weakens for firms with lower controlling ownership and that their effects on foreign
shareholdings are statistically insignificant.

2.2. ESG as Socially Responsible Investment

Another research direction associated with ESG is to consider the ESG index as a means for
long-term investment like the socially responsible investment (SRI) fund and study whether investors’
participation in investment achieves a higher ESG level through long-term sustainability of firms even
in critical crises or financial distresses. As financial investment globalizes and capital shifts, pressure
on CSR exists around the world. Shrivastava and Hart [29] and Sharfman, Ellington and Meo [30]
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cite the following factors that influence environmental management: government regulations and
environmental laws, pressures on market social responsibility, and industry association and competitors.

Meanwhile, after studying the Asian financial crisis, Claessens and Fan [31] and Lemmon
and Lins [32] argue that corporate governance that limits the protection of minority shareholders
rights has negative effects on firm values. Moreover, Guiso, Sapienza and Zingales [33] claim that
institutional investors’ monitoring and intervention can reduce management incentives and increase
firms’ transparency. Dyck, Lins, Roth and Wagner [34] analyze the impact of institutional investors
on environmental and social performance based on ESG rating data from more than 45 countries.
They report that the higher the social norm index, the higher the level of investment by institutional

7

investors in ESG firms, leading to their higher financial performance in the stock market.

Recently, Korean institutional investors also invest part of their assets in ESG, but their investments
are smaller than those in advanced countries. Moreover, the Korean ESG index lacks systematic
guidelines. According to the National Assembly Budget Office [35], Korean institutional investors
invested 7.2 trillion won in ESG, which is 0.9% of their total operating assets, and the size of ESG funds
is 0.2% of their total public offering funds. In addition, KRX ESG leaders 150 and WISEfn’s ESG index
have been partially developed, but the utilization rate is low. Especially, the ESG index in Korea has a
disadvantage of difficulty of usage because it does not disclose the score. In 2015, the World Federation
of Exchanges (WFE ESG Recommendation Guidance and Metrics) stated that advanced countries
have already mandated disclosure of information about ESG to a considerable degree to enhance
market efficiency. Moreover, the National Pension Service Investment Management announced the
introduction of the stewardship code at the end of 2018 to expand the number of private conversation
firms and to promote direct shareholder proposal rights to strengthen the demand for dividend policies.
It also carries out phased implementation by focusing on matters such as breach of trust, engaging in
open shareholder activities for non-improvement firms, and opposing related voting issues.

Another study is also being conducted to examine the performance of the SRI fund, which
is an indirect indicator of the ESG’s long-term effects. Some argue that KLD’s Domini 400 Social
Index is comparable with that of benchmark indices [36,37]. However, many argue that SRI funds
perform better more recently. A comprehensive analysis of SRI research by Renneboog, Ter Horst and
Zhang [38] show that SRI funds follow financial and social goals, increase shareholder value, and have
lower cash flow volatility and lower management costs. According to Lee [39], the KRX SRI index
outperforms benchmark index KOSPI 200. Meanwhile, Kim, Na and Hong [40] argue that institutional
investors in Korea reflect only the level of governance in their investment decision-making and those
in foreign countries invest in funds reflecting social responsibility and corporate governance. They
argue that pension funds should establish internal standards, that the government should standardize
ESG indicators and build infrastructure for rating information, and that firms should participate in
CSR activities actively.

In addition, many literature reviews focus on investors’ responses to ESG information provided
by firms. Mervelskemper and Streit [41] analyze the market value of firms based on the corporate
ESG reporting method and report that firms providing ESG ratings show higher stock market returns,
especially for those with excellent aggregate rating. Fatemi, Glaum and Kaiser [42] suggest that better
ESG ratings in U.S. reduce the negative effects of corporate weakness. In other words, the disclosure of
corporate ESG ratings plays a positive role in changing the perceptions of investors.

In this study, we investigate the effect of ESG information on abnormal returns, using ESG
measures to enhance the likelihood of firms’ long-term growth and survival through CSR activities.
In addition, we examine the effects of changes in ESG ratings after controlling for many variables
used in the prior research, by introducing them into the model to study their signaling effects of ESG
information on the market response in the long term.
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3. Hypothesis

According to prior studies, ESG is positively linked to long-term growth and survival of firms.
Hence, the government, agencies and firms are actively building and pursuing CSR activities. Many
researchers analyze the impact of mandatorily provided ESG information on firm values. In particular,
Mervelskemper and Streit [41], Miralles-Quiros et al. [26], Miralles-Quirés et al. [27], Kim et al. [2]
adopt and evaluate the valuation model proposed by Ohlson [43], and researchers [2,27,28] analyze
their effect on Tobin Q, the most common measure of firm values.

Most studies suggest that negative responses to CSR activities on firm values can lead to negative
excess returns, and vice versa. Lins, Servaes and Tamayo [44] argue that CSR activities serve as a means
of insurance to prevent a decline in firm value during the global financial crisis period. Buchanan et
al. [45] proclaim the conflict resolution hypothesis to be more critical during the crisis, in which CSR
activities are separated from the overinvestment hypothesis. They test their hypothesis based on the
effects of CSR activities on stock returns.

Similarly, this study examines whether statistical differences exist in abnormal returns for firms
with ESG ratings (hereafter, ESG firms) and those without ESG ratings (hereafter, non-ESG firms).
Moreover, it investigates how the levels or changes of the ESG ratings affect their long-term excess
returns. This study also investigates the short- and long-term effects of changes in ESG ratings, since
CSR activities are used as long-term insurance contracts during a plausible crisis in the future [44].

Although some studies [11,12,28] do not argue or support positive impacts of CSR ratings on
corporate value, most studies report the positive effects of CSR on firm values. We accept tentatively
the positive role of CSR activities in the short-term and the long-term growth or sustainability of the
firm, as demonstrated in the majority of empirical analyses [25-28,41,42], and establish the following
hypotheses 1, 1-1, 2 and 2-1.

Hypothesis 1 (H1). ESG firms have higher short-term abnormal returns than non-ESG firms.
Hypothesis 1-1 (H1-1). ESG firms have higher long-term abnormal returns than non-ESG firms.
Hypothesis 2 (H2). The higher overall ESG ratings, the higher short-term abnormal returns.
Hypothesis 2-1(H2-1). The higher overall ESG ratings, the higher long-term abnormal returns.

Following prior studies like Kim et al. [2], this study also analyzes the effects of ESG ratings
separately in E, S and G, and additionally analyzes the effects of changes in overall ESG ratings and
separately in each category of E, S and G. Without prior studies in this topic with respect to the changes
in ESG rating, we establish 3, 3-1, 4, 4-1, 5 and 5-1 as follows.

Hypothesis 3 (H3). Firms with new ESG ratings have higher short-term abnormal returns than those without.
Hypothesis 3-1 (H3-1). Firms with new ESG ratings have higher long-term abnormal returns than those without.
Hypothesis 4 (H4). Firms with upward ESG ratings have higher short-term abnormal returns than others.

Hypothesis 4-1 (H4-1). Firms with upward ESG ratings have higher long-term abnormal returns than others.

Hypothesis 5 (H5). Firms with downward ESG ratings have lower short-term abnormal returns than others.

Hypothesis 5-1 (H5-1). Firms with downward ESG ratings have lower long-term abnormal returns than others.
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4. Empirical Models and Variables

To examine the relationship between ESG activities and their long-term stock returns, our study
uses ESG dummy variable (ESG_Firm_D) to distinguish ESG and non-ESG firms. We also used
ESG_New, ESG_Up and ESG_Down variables to study the effects of changes in ESG ratings. The
rate of abnormal returns (AR), the dependent variable, is measured using the risk-adjusted return of
CAPM (CAPM) [46,47] or Sharpe-Lintner model, three—factor model of Fama and French (FF) [48],
and a four—factor model of Carhart (Carhart) [49]. Specifically, Equation (1) estimates the monthly rate
of return based on the CAPM or Sharpe-Lintner model, presented by Sharpe [46] and Lintner [47].
Each stock has its own market risk, and therefore, its yield is determined each period. Therefore, their
market performance should be measured after controlling for their corresponding risks. In this study,
the monthly yield on the securities market is used as a proxy for the market returns, and the 91 days of
CD-floating rate available from the Bank of Korea’s economic statistics system is used as a risk—free
rate. The abnormal returns are measured as follows (Equation (1)):

Rt — R{ = & + Bimrr (Rt — R{) + i, 1)

where R;; is the excess returns in month ¢ for firm 7, and R{ is the risk—free returns in month {. «; is the

constant and f; pix is the market beta for firm i. Ry, ¢ — R{ is the market excess returns in month ¢.
Meanwhile, the CAPM [46,47] has the disadvantage of being too simple. Therefore, the firms
estimate AR using the three-factor model of Fama and French [48] that reflects the size and value
factors. “Small minus big (SMB)”and “high minus low (HML)” are classified as S (small), M (medium)
and B (big), and H (high), M (medium) and L (low) based on their relative standing (30%, 40% and 30%,
respectively) in their sizes and value ratios measured as book values to their corresponding market
values, or shortly called book to market ratios, respectively. Thus, six portfolios (SL for small and low,
SM for small and medium, SH for small and high, SL for small and low, SM for small and medium, SH
for small and high, BL for big and low, BM for big and medium, and BH for big and high) of these
combined measures were used to measure SMB, the sensitivity of which is presented in Equation (2) as

Bi,smB
1.  Portfolio returns on scale factor (SMB)

SL+SM+SH _ BL+BM+BH
3 3

SMB =

Four portfolios (SH for small and high, BH for big and high, SL for small and low, and BL for big
and low) of combined value measures are used to measure HML, the sensitivity of which is presented
in Equation (2) as 5; ym.-

2. Portfolio returns on book value factor (HML)

SH+BH _ SL+BL

HML =
2 2

Rt = R{ = aj + Bimrr (Rt — R{) + BismBSMB + B ppr HML + €4 ()

where ; spip and B; gar are scale factor market beta and value factor market beta, respectively, for firm
i. Finally, Equation (3) shows Carhart’s four-factor model [49] that reflects firms’ scale factor, value
factor, and momentum factor in the CAPM. Firms at the top 30% are classified as winners, and those at
the bottom 30% are classified as losers.
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3. Portfolio returns on momentum factor (UMD)

UMD = Winner — Loser
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Rit =R = ai + Binar (Rt = RY) + Bi sppSMB + B it HML + B yapUMD + &4 (3)

The market model measures abnormal returns using regression coefficients estimated by the
ordinary least squares (OLS) method and uses Equations (1)-(3) to calculate AR at a point in time
for the corresponding period: day, month and year. Therefore, daily, monthly and yearly returns are
calculated and used for short-term disclosure effects, long-term effects after disclosure over years,

and annualized holding period returns to match yearly accounting data.

Subsequent monthly abnormal returns are measured on an annual basis as a dependent variable
for regression analyses, divided into periods for different analytical purposes, and matched with the
periodical accounting data. The definitions and measurements of the variables are shown in Table 1.

Table 1. Definitions and measurements of variables.

Variable Definition and Measurements Expect
ARcapm abnormal returns measured with the CAPM. Equation (1)
ARpp abnormal returns measured on the three—factor model of Fama and French. Equation (2)
AR Carhart abnormal returns measured on the four—factor model of Carhart. Equation (3)
ESG ESG ratings (+)
ESG_Firm_D ESG firm dummy (1 if the firm has an ESG rating by KCGS; 0 otherwise) (+)

ESG_New new ESG ratings (new ESG ratings for firms without prior ESG ratings) (+)
ESG_Up upward ESG ratings (upward ESG ratings compared with prior ESG ratings) (+)

ESG_Down downward ESG ratings (downward ESG ratings compared with prior ESG ratings) =)

Rf risk—free returns (annualized 91-day CD returns) (+)
Rm annualized market returns (KOSPI returns) (-)
Div_YIld annual dividend yield (annual dividend income(t)/total assets(t)) (+)
Volatili stock price volatility (standard deviation of monthly earnings rate (log return rate) over
olatility : : ) =)
one year based on the closing price of each firm)

Largest_Sh largest shareholder’s ownership (number of largest shares(t)/total number of share(t)) (+)
Fgn_Sh foreign shareholders” ownership (number of foreign shares(t)/total number of shares(t)) (+)
Debt_R leverage ratio (total debts(t)/total assets(t)) (+)
Fixed_R fixed ratio (non—current assets(t)/total assets(t)) (-)

ROA return on assets (net income(t)/total assets(t— 1)) (+)
Ln_Asset size of firm (natural logarithmic value of total assets) (+)
v; idiosyncratic effect of firm i
At time specific effect in period #

Eit

error term of firm i in period ¢

Note: Three types of abnormal returns (AR) are used as the dependent variables. They are calculated by using
Sharpe-Lintner model, three-factor model of Fama and French and four-factor model of Carhart and denoted as
ARcapm, ARpr and ARcaypart, respectively. The Capital Asset Pricing Model (CAPM) developed by Sharpe and
Lintner is the baseline model used to estimate the equilibrium price of an asset after reflecting the risk-free rate,
the overall market risk, and the firm-specific market exposure to the stock market risk. The risk-free rate used in
this study is the 91-day average interest rate incurred on the certificate of deposit (CD), while the market return is
the value-weighted average return of firms included in the Korea Composite Stock Price Index (KOSPI). The main
explanatory variables are related to ESG ratings and their changes provided by the Korea Corporate Governance
Service (KCGS) after evaluating firms’ environmental, social and governance (ESG) efforts each year.

The equation of the study model using the ESG dummy (ESG_Firm_D) as an explanatory variable
for verifying hypothesis 1 is shown in Equation (4), which is an analysis of the effect of ESG firms on
abnormal returns compared with non-ESG firms. Equations (5) and (6) are then used to test hypotheses
2 and 3. The higher the ESG ratings, the higher the abnormal returns, and the greater the impact of the
new ESG ratings on AR can be reviewed.

ARi,t = Bo+ ‘BlESG_FiTm_Di/t_l + ﬁzRf,',t + ‘Bngi,t + ﬁ4Dl’U_Yld,',t + Bs VOlﬂtility,',t—l—
BeLargest_Sh;; + B7Fgn_Sh;; + PsDebt_R;; + BoFixed_R;; + f10ROA;; + p11Ln_Asset; 1+ (4)
vi + A + Eit
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ARi,t = Bo + ﬁlESGi,t_1 + ﬁzRfi,t + ﬁngi,t + ,34DiU_Yldi,t + ﬁ5V0111tilityi,t—|—
BeLargest_Sh; + p7Fgn_Sh;; + pgDebt_R; ; + BoFixed_R;; + p1oROA;+ + p11Ln_Asset; i+  (5)
v + A + Eit

ARi,t = ‘30 + 51 ESG_Newi,t_l + ﬁzRfi,t + ﬁ3le‘,t + ﬁ4DiZJ_Yldi,t + ﬁ5 Volutilityilt—i—
BeLargest_Sh; + p7Fgn_Sh;; + pgDebt_R; ; + BoFixed_R;; + p1oROA; + + p11Ln_Asset;;+  (6)
Vi + A + €
Equations (7) and (8) are introduced to test whether the stock market responds to the new
introduction of ESG (ESG_New) and to study how their changes (ESG_Up, ESG_Down) affect the
abnormal returns.

ARi,t = ﬁo + ﬁlESG_upi,t—l + ‘BzRf,‘,t + ﬁ3Rmi,t + ﬁ4DiU_Yld,',t + ﬁ5 VOlatilit]/,',t—i-
BeLargest_Sh;; + B7Fgn_Sh;; + PgDebt_R;; + BoFixed_R;; + f10ROA;; + p11Ln_Asset; 1+ (7)
v+ A + Eit

ARl‘,t = ﬁo + ﬁ]ESG_DOZUYlZ‘,t_l + ﬁ2Rfi,t + ﬁ3le‘,t + ﬁ4DiZ}_Yldi,t + ﬁ5 Vollltilii’]/i,t—i-
BeLargest_Sh;; + B7Fgn_Sh;; + PgDebt_R;; + BoFixed_R;; + f10ROA;; + p11Ln_Asset; 1+ (8)
v+ A+ Eit

5. Empirical Results

5.1. Data

This study uses ESG rating data of KCGS, which measures CSR activities quantitatively as a key
means of long-term sustainability of the non-financial firms, together with KIS-Value accounting data
and DataGuide stock price data. We exclude firms without financial data during the period 2011-2018.
The total number of firm—year observations of sample firms satisfying the above criteria is 5024.

Table 2 shows the samples’ summary statistics. The mean of the dependent variable monthly
AR is —0.37% and the median is —2.5%. The explanatory variable of ESG ratings assigns grade A+ (4
points), grade A (3 points), grade B+ (2 points), grade B (1 point) and no grade (0 point).

Table 2. Summary statistics.

Standard

Variables Observations Mean Median . .. Minimum Maximum
Deviation

ARcapMm 5024 —0.0037 —0.0259 0.3474 —1.5952 1.4948
ESG_Firm_D 5024 0.9007 1.0000 0.2991 0.0000 1.0000
ESG 5024 1.1204 1.0000 0.6600 0.0000 4.0000
Rf 5024 0.0224 0.0191 0.0066 0.0154 0.0355
Rm 5024 0.0068 0.0155 0.0215 —0.0335 0.0326
Div_Yld 5024 0.0086 0.0049 0.0139 0.0000 0.2006
Volatility 5024 0.1052 0.0929 0.0651 0.0000 0.5747
Largest_Sh 5024 0.3023 0.2687 0.1666 0.0000 0.9999
Fgn_Sh 5024 0.1173 0.0483 0.1594 0.0000 0.9545
Debt_R 5024 0.4126 0.4158 0.2084 0.0005 0.9889
Fixed_R 5024 0.5919 0.5929 0.1891 0.0054 1.0000
ROA 5024 0.0267 0.0276 0.0738 -0.3477 0.4321
Ln_Asset 5024 26.8625 26.6099 1.5005 22.6847 32.9205

The mean for annual risk-free returns (Rf) is 2.24%, and that for monthly market returns (Rm)
is 0.68%, and their medians are 1.91% and 1.55%, respectively. The means of the dividend yield
(Div_YId) and the stock price volatility (Volatility) are 0.86% and 10.52%, with medians of 0.49% and
9.29%, respectively. The largest shareholders” ownership (Largest_Sh) is 3.02% with a median of 2.68%,
whereas the mean of the foreign shareholders’ ownership (Fgn_Sh) is 11.73% with a median of 4.83%.
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The debt ratio (Debt_R), fixed ratio (Fixed_R), return on assets (ROA), and the size of a firm (Ln_Asset)
do not show a significant difference in their means and medians.

5.2. Mean Differences

Table 3 shows the mean differences between ESG and non-ESG firms. Results reveal that no
difference occurs in the abnormal returns measured by using CAPM (ARcapp) between ESG and
non-ESG firms. Also, the dividend yield (Div_Yield) does not differ. However, ESG firms appear
to have greater stock price volatility (Volatility), foreign shareholders” ownership (Fgn_5Sh), fixed
ratio (Fixed_R), and firm size (Ln_Asset) compared with non-ESG firms. For almost all variables, the
significance is at the 1% level, which means that there is a difference between ESG and non-ESG firms.

Table 3. Mean differences between ESG and non-ESG firms.

Variables ESG(A) Non_ESG(B) Difference (A — B) t Statistic
ARCapm ~0.0062 0.0174 ~0.0236 ~1.44
ESG 1.2440 0.0000 1.2440 48.37 ***
Rf 0.0218 0.0276 —0.0057 —18.98 ***
Div_YIld 0.0085 0.0094 —0.0009 -1.36
Rm 0.0069 0.0052 0.0017 1.72 %
Volatility 0.1085 0.0756 0.0329 10.81 ***
Largest_Sh 0.2987 0.3360 —-0.0374 —4.76 ***
Fgn_Sh 0.1222 0.0726 0.0496 6.63 ***
Debt_R 0.4093 0.4408 -0.0315 3.20 ***
Fixed_R 0.5976 0.5413 0.0562 6.33 ***
ROA 0.0233 0.0568 —-0.0334 —9.68 ***
Ln_Asset 26.9175 26.3648 0.5527 7.86 ***

Note: *** and * denote the statistical significance level of 1% and 10%, respectively.

5.3. Sample Classification
Table 4 shows the yearly distribution of ESG ratings. First, Panel A shows the status of the ESG

ratings and ESG unrated firms, and Panel B indicates the dummy of the ESG ratings and “new”, “up”,
“down”, and “fail” ESG ratings. On panel A, the ESG ratings are divided into A+, A, B+ and B, and

non-ratings. In this table, ESG rating of A+ is 0.7%, A is 4.4%, B+ is 11%, and B is 73.9%, on average.

Table 4. Yearly distribution of ESG ratings: The numbers of firms with different ESG ratings in Panel A
and those with changes in ESG ratings in Panel B over the sample period.

Panel A ESG Ratings

Year Total No Rating A+ A B+ B

2011 609 198 9 31 43 328
2012 622 80 5 25 63 449
2013 630 55 4 28 69 474
2014 631 44 2 31 70 484
2015 628 45 0 17 57 509
2016 638 40 4 25 85 484
2017 629 16 4 29 86 494
2018 637 21 8 35 81 492

Total 5024 499

W
(o)

221 554 3714
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Table 4. Cont.

Panel B Changes in ESG ratings
ESG_D ESG_New ESG_Up ESG_Down  ESG_Fail
Year Total
L N (O € o (U €5 o (U o € I (U e &Y (U
2011 609 411 198 0 609 0 609 562 47 0 609
2012 622 542 80 162 460 149 473 100 522 2 620
2013 630 575 55 41 589 71 559 42 588 5 625
2014 631 587 44 17 614 17 614 69 562 4 627
2015 628 583 45 16 612 38 590 50 578 1 627
2016 638 598 40 39 599 63 575 55 583 0 638
2017 629 613 16 31 598 60 569 68 561 2 627
2018 637 616 21 0 637 618 19 0 637 0 637
Total 5024 4525 499 306 4718 1016 4008 946 4078 14 5010

Panel B shows the new, up, down, and fail status of ESG ratings. The corresponding firms are
coded 1, and otherwise 0. The total number of firms that has ESG ratings is 4525 (new ESG ratings 306,
upward ESG ratings 1016, downward ESG rating 946, and fail ESG ratings 14). The new ESG firms are
small in number, but firms with upward or downward ratings represent similar ratios.

5.4. Short-Term Analysis

We apply an event study methodology in examining the reactions of the stock markets to the ESG
ratings news of the KCGS. The KCGS publishes ESG ratings once a year, with different disclosure days.
For each day in the event window, we calculate daily abnormal returns and cumulative abnormal
returns for every stock using CAPM Equation (1), where R;; is the returns of stock i at day ¢, Ry ¢ is the
return of the KOSPI index, and «; and f3; are the regression estimates from an OLS estimation applied
during the estimation period (250, —21).

Table 5 shows abnormal returns (AR) and cumulative abnormal returns (CAR) to ESG disclosure
day for the 40-day event window for twenty days before and after. AR is negative from twenty days
till three days continuously before the disclosure day. It also shows a significant positive abnormal
return (AR) starting from two days till three days after the disclosure day.

It shows a significant positive cumulative abnormal return (CAR), starting from two days prior
till nineteen days after the disclosure day. CAR is also negative from twenty days till two days
continuously before the disclosure day. The results might imply that the firms suffer significantly lower
abnormal returns before the ESG disclosure while they obtain significantly higher AR and CAR after
the ESG disclosure day, the latter consistent with the result of Kim et al. [2], who used Tobin Q for
stock returns.

In terms of finance theory, the results support the strong—form market efficiency hypothesis (EMH)
of Fama [50] in the Korean stock market with respect to ESG rating disclosure, which states that the
current stock price reflect all available information in a market, whether public or private, including
rationally expected and insiders” information. In other words, investors can enjoy excess returns by
purchasing ESG stocks on average quite many days before the disclosure of ratings, regardless of their
actual ratings. Maybe inside information with respect to new or higher rating is revealed to some
investors quite early enough to purchase at a significanly lower price.

Figure 1 presents the results of Table 5. Abnormal returns around the ESG rating disclosure in AR
and CAR are negative before the disclosure day and change to be positive around the disclosure day
and stay positive for many days afterwards, supporting the strong—form efficient market hypothesis
(EMH) of Fama [50] in the Korean stock market and the result of Kim et al. [2].
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Table 5. Abnormal return (AR) and cumulative AR (CAR) around the ESG disclosure day.

Event Day AR t Statistic CAR t Statistic  Event Day AR t Statistic  CAR  t Statistic
-20 -0.0010  —4.19**  -0.0388  20.25*** 0 0.0027 7.01** 0.0000 0.00
-19 -0.0038  -9.17**  -0.0372 —19.85*** 1 0.0008 2.08 ** 0.0008 2.08 **
-18 -0.0026  —6.49**  -0.0333 —18.00 *** 2 0.0012 3.34**  0.0020  3.93 **
-17 —-0.0018  —4.70**  -0.0308 —17.66 *** 3 0.0031 8.75**  0.0051  8.20**
-16 -0.0007 -1.53 —-0.0290 —17.40 *** 4 0.0000 -0.05 0.0051  6.80 ***
-15 —-0.0021  -5.17**  -0.0283 —17.81*** 5 0.0008 2.31** 0.0060  7.34***
-14 —0.0008 -1.90* —-0.0263  —17.36 *** 6 —0.0004 -1.16 0.0055  6.13 ***
-13 —-0.0035  —-8.24**  -0.0255 —17.75*** 7 -0.0007  -1.91*  0.0049  5.00***
-12 -0.0029  -7.00**  -0.0219 -16.02*** 8 -0.0001 -0.26 0.0048  4.57 ***
-11 -0.0041  -9.26**  -0.0190 —14.32*** 9 0.0016 4.24**  0.0063  5.67 ***
-10 -0.0042 -9.77**  -0.0149 -11.36*** 10 0.0010 2.54 ** 0.0073  6.29 ***
-9 —0.0001 -0.25 -0.0107  -8.63 *** 11 0.0013 3.47**  0.0086  7.05**
-8 —-0.0018  —4.47**  -0.0106  -9.20 *** 12 0.0010 2.58**  0.0096  7.40**
-7 0.0006 1.57 —0.0088  —8.04 *** 13 0.0008 2.29 ** 0.0105  7.66 ***
-6 0.0004 1.08 —-0.0094  -9.36 *** 14 0.0000 0.01 0.0105  7.23***
-5 —0.0002 -0.62 —0.0098  —10.88 *** 15 —-0.0048 —-12.18** 0.0057  3.76 ***
—4 —-0.0049 -12.53**  -0.0096 —12.12*** 16 -0.0012  -3.18***  0.0045  2.83***
-3 —0.0062 —12.56 *** —-0.0048  -7.19*** 17 -0.0017  -4.30**  0.0028 1.66 *
-2 0.0004 1.05 0.0014 2.57 ** 18 0.0021 549**  0.0048  2.90***
-1 0.0010 2.58 *** 0.0010 2.58 *** 19 0.0002 0.49 0.0050  2.97 ***

0 0.0027 7.01 *#** 0.0000 0.00 20 -0.0029  -7.02**  0.0021 1.22
Note: ***, ** and * denote the statistical significance level of 1%, 5% and 10%, respectively.
0.02

/CAR

—0— AR

Figure 1. The patterns in average daily and accumulated abnormal returns around the ESG disclosure

are shown. The daily abnormal returns (AR) are calculated by using the Sharpe-Lintner CAPM for

each of 41 days (20 days before, 20 days after and on the disclosure day). The accumulative abnormal

returns (CAR) are daily abnormal returns accumulated for 20 days before and for that many days after

the announcement day. Negative returns in AR before the disclosure day change to positive around the

disclosure day and afterwards.

ESG_All group changes to a significant positive AR two days before the disclosure from significant
negative abnormal returns. It also indicates continuously significant positive ARs after the disclosure
day. When the ESG ratings are divided into three groups, each group represents a distinctly different
behavior. First, the ESG_New group shows a significant positive effect and then a non-significant
return after the disclosure day. Second, ESG_Up group shows a significant positive AR and a distinct
negative AR after disclosure day. ESG_New and ESG_Up’s decline in returns after the ESG disclosure
day can be interpreted as the stock market’s negative perception of ESG rating.

In terms of finance theory, the results for ESG_New and ESG_Up groups support the strong—form
EMH of Fama [50] in the Korean stock market with the positive effects of such ESG rating disclosures,
whose effects exist until the disclosure day for new ESG rating firms and until the two days after the
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disclosure day for higher ESG rating firms, and disappear afterwards showing statistically insignificant
in CAR differences for the ESG_New group firms and turn significantly negative afterwards for the
ESG_Up group firms. In general, the Korean stock market reacts efficiently to inside information
regarding newly—-rated ESG firms and higher ESG rating firms.

Finally, as the ESG_Down group approaches the disclosure day, non-significant abnormal returns
change to significant positive ARs and then become insignificant again, which in turn show statistically
significant negative ARs. These results indicate that ESG_Down also provides poor support even the
semi-strong form market efficiency hypothesis (EMH) of Fama [50] in the Korean stock market with
the somewhat positive effects of such ESG rating disclosures for about three days after the disclosure
day, which eventually becomes a significant negative AR many days later. Figure 2 presents the results
of Table 6.

0.04
0.02
0 -
_002 20 -18 ~16 14 =0 -8 6 -4 -2 & )
\~- _
-0.04 NN
\
0.06 —
-0.08

m ESG_All e ESG_New e eeeESG Up ESG_Down

Figure 2. CARs around the ESG (environmental, social and corporate governance) rating disclosure
day by groups: all, new, up and down. While the overall CAR changes from negative before the
disclosure day to positive around the day and afterwards, the CAR of subgroups for changes in ESG
ratings show quite opposite patterns. We can infer that firms without any changes in ratings over time
perform better in the long run with a positive upward moving CAR graph.

Table 6. Statistical tests for CARs around the ESG disclosure day. ESG_AIll group changes to a significant
positive abnormal returns (AR) two days before the disclosure from a significant negative AR earlier. It
also indicates continuously a significant positive AR after the disclosure day.

Event Day ESG_AIll ¢ Statistic ESG_New ¢ Statistic ESG_Up t Statistic ESG_Down f Statistic

-20 —-0.0388  —20.25 *** 0.0196 2.44 ** 0.0183 5.59 *** -0.0077 -1.29
-19 -0.0372  -19.85*** 0.0197 2.53 ** 0.0189 5.90 *** -0.0051 -0.88
-18 -0.0333  —18.00 *** 0.0200 2.62 *** 0.0210 6.66 *** -0.0060 -1.04
=17 -0.0308  —17.66 *** 0.0240 3.10 *** 0.0211 6.84 *** —-0.0065 -1.08
-16 -0.0290  —17.40 *** 0.0221 3.02 *#** 0.0199 6.78 *** —-0.0037 —-0.65
-15 —-0.0283  —17.81 *** 0.0202 3.06 *** 0.0222 7.86 *** —0.0026 -0.50
-14 -0.0263  —17.36 *** 0.0267 4.24 *** 0.0274 9.96 *** 0.0042 0.86
-13 —-0.0255  —17.75*** 0.0235 3.96 *** 0.0223 8.56 *** 0.0057 1.23
=12 -0.0219  -16.02 *** 0.0207 3.67 *** 0.0206 8.33 *** 0.0033 0.72
-11 —-0.0190  -14.32 *** 0.0193 3.78 *** 0.0142 6.00 *** 0.0046 1.05
-10 -0.0149  -11.36 *** 0.0183 3.84 *** 0.0083 3.59 *** 0.0067 1.65*
-9 -0.0107 —8.63 *** 0.0184 3.98 *** 0.0081 3.57 *** 0.0050 1.26
-8 -0.0106 —=9.20 *** 0.0158 3.55 *** 0.0062 2.94 *** 0.0052 1.36
-7 -0.0088 —8.04 *** 0.0193 4.36 *** 0.0065 3.27 *** 0.0078 2.09 **
-6 —-0.0094 —9.36 *** 0.0207 5.08 *** 0.0106 5.88 *** 0.0101 291 ***
-5 —-0.0098  —10.88 *** 0.0234 6.39 *** 0.0105 6.48 *** 0.0108 3.53 ***
-4 -0.0096  —12.12 *** 0.0227 7.46 *** 0.0023 1.53 0.0012 5.12 ***

-3 —-0.0048 —7.19 *** 0.0158 6.21 *** 0.0084 6.69 *** 0.0100 4.44 %
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Table 6. Cont.

Event Day ESG_AIll t Statistic'  ESG_New ¢ Statistic ESG_Up t Statistic ESG_Down t Statistic

-2 0.0014 2.57 ** 0.0081 3.88 *** 0.0063 6.11 *** 0.0044 2.44 **
-1 0.0010 2.58 *** 0.0027 1.92* 0.0049 6.84 *** —0.0001 -0.09
0 0.0000 - 0.0000 - 0.0000 - 0.0000 -

1 0.0008 2.08 ** 0.0004 0.25 0.0073 8.40 *** 0.0012 1.01

2 0.0020 3.93 *** —-0.0011 -0.52 0.0122 9.03 *** 0.0031 1.93 %
3 0.0051 8.20 *** -0.0020 -0.79 -0.0138 —9.23 *** 0.0043 229 **
4 0.0051 6.80 *** —0.0042 -1.36 —-0.0233  —12.89 *** 0.0044 0.52

5 0.0060 7.34 -0.0018 -0.56 -0.0274  —13.44 ** 0.0006 0.26

6 0.0055 6.13 *** -0.0003 -0.09 -0.0319  -13.31 *** 0.0018 0.66

7 0.0049 5.00 *** 0.0048 1.15 -0.0333  —12.81 *** 0.0017 0.55

8 0.0048 4.57 *** 0.0027 0.60 -0.0376  —13.47 *** -0.0017 -0.53

9 0.0063 5.67 *** 0.0063 1.29 -0.0382  —12.98 *** -0.0035 -1.02
10 0.0073 6.29 *** —-0.0044 -0.90 —0.0404  -13.41 ** —0.0053 -1.50
11 0.0086 7.05 *** -0.0029 -0.57 —-0.0403  -13.30 ** —0.0081 —2.14**
12 0.0096 7.40 *** —-0.0043 -0.81 -0.0360  —11.89 *** -0.0101 —2.58 ***
13 0.0105 7.66 *** -0.0069 -1.28 -0.0359  —-11.35*** -0.0123 —3.10 ***
14 0.0105 7.23 *** -0.0087 -1.55 -0.0327  —9.96 *** -0.0127 —3.09 ***
15 0.0057 3.76 *** -0.0097 -1.64 —0.0443  —12.59 *** -0.0119 —2.78 ***
16 0.0045 2.83 *** —-0.0062 -1.00 —-0.0580  —14.81 *** -0.0109 —2.46 **
17 0.0028 1.66 * -0.0028 —-0.44 -0.0597  —14.88 *** -0.0108 —2.30 **
18 0.0048 2.90 *** 0.0012 0.18 -0.0632  —14.92 *** -0.0102 -1.95*
19 0.0050 2.97 *** —-0.0048 -0.69 —0.0646  —15.44 *** —-0.0153 —2.86 ***
20 0.0021 1.22 -0.0139 —2.00 ** -0.0678  —15.74 *** —-0.0166 —3.13 ***

Note: ***,** and * denote the statistical significance level of 1%, 5% and 10%, respectively.

Table 6 presents the results of CARs around the ESG disclosure day by firm groups (ESGALI,
ESG_New, ESG_Up and ESG_Down). The effects of ESG rating disclosure are different across different
subgroups. The analysis of AR for twenty days before and after around the disclosure, as depicted in
Figure 2, reveals that the market reacts positively to ESG rating for all firms (ESG_AII) starting from two
days before the disclosure day. It seems quite weird for firms degraded in overall ESG rating whose
market responses prior to the disclosure day are negative, but without any statistical significance.
We can infer that investors are not quite sure of ESG ratings for firms until the disclosure day, with
somewhat negative responses beforehand. However, even the lower rating also affects positively for a
couple of days right after the disclosure day, an enigma in some senses. Investors’ responses right after
the disclosure are against general belief. It might be because some severe uncertainty related to the
ratings disappears and investors appreciate the firms’ underinvestment in ESG positively for a short
period of time at least.

5.5. Regression Analysis

Table 7 presents the analysis results with respect to the impact of the ESG ratings on AR to test
hypothesis 1 with an OLS model, a random effects panel model (REM), and a fixed effects panel model
(FEM). In addition, the Lagrange multiplier test (LM test) and the Hausman test are conducted to
assess each empirical model’s fitness, and a fixed effect model is adopted. The results of FEM show the
fitness of the regression model evidenced by statistically significant F values. Moreover, the variance
inflation factor (VIF) value exists within the range of 1.02-1.68, quite low considering the general
critical level of 10 or above.

The panel regression results show that the ESG ratings do not significantly affect the abnormal
returns. In addition, no statistically significant results are shown when the analysis is performed by
dividing the ESG ratings into A+, A, B+ and B. Control variables show significant positive effects at
the 1% level of risk—free returns (Rf) and return on assets (ROA), whereas the market return (Rm) has
significant negative effects at the 1% level. Hypothesis 1, which states that ESG firms have higher
abnormal returns than non-ESG firms, is rejected.
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These results indicate that the stock market reacts when a firm is newly ESG rated or when the
disclosure occurs in which the ESG rating rises or falls. Therefore, we reject hypothesis 4 that the firms
with higher ESG ratings have higher abnormal returns.

Table 7. Short-term effects of ESG ratings on one-year AR measured by using CAPM. The firms with
ESG ratings (ESG_Firm_D) do not show statistically higher ARs in the short term than those not, at the
10% level. The results are basically same for the firms with different levels of ESG ratings like A+, A, B+

and B.
. FEM: ARCAPM REM: ARCAPM OLS: ARCAPM
Variables
Coefficient t Statistic Coefficient t Statistic Coefficient t Statistic
ESG_Firm_D 0.0184 1.06 0.0205 1.28 0.0205 1.22
Rf 5.6582 7.23 *** 5.6727 7.35 *** 5.6727 7.2 ***
Rm -2.5812 —11.40 *** -2.6444 —10.83 *** —2.6444 —11.54 ***
Div_Yld -0.7279 -1.81* -0.7276 —2.47 ** -0.7276 —2.19 **
Volatility —0.0126 -0.16 —0.0403 -0.31 —0.0403 -0.30
Largest_Sh —0.0228 (—0.78) —0.0274 -1.20 —0.0274 -0.94
Fgn_Sh 0.0215 0.56 0.0168 0.45 0.0168 0.40
Debt_R 0.0108 0.40 0.0176 0.80 0.0176 0.64
Fixed_R —0.0083 -0.30 —-0.0131 -0.59 -0.0131 -0.45
ROA 0.3712 4.83 *** 0.3929 4.34 *** 0.3929 4.33 ***
Ln_Asset —0.0051 -1.23 —-0.0053 -1.67% —0.0053 -1.25
Constant —0.0249 -0.23 -0.0188 -0.22 -0.0188 -0.17
Observations 5024 5024 5024
No. of Firms 667 667 667
R? 0.0393 0.0409 0.0409
F test 204.94 *** 214.93 *** 19.91 ***
LM test - 57.8 ***
Hausman 33.60 *+* 3
test
VIFs 1.02-1.68
A+ —0.0262 -0.35 -0.0272 -0.66 -0.0272 -0.63
A —0.0243 -0.67 —0.0228 -1.07 —0.0228 -0.96
B+ 0.0112 0.50 —0.0037 -0.25 —0.0037 -0.25
B 0.0003 0.01 0.0160 1.11 0.0160 1.01

Note: Since the Lagrange multiplier tests (LM test) and the Hausman test are statistically significant, the fixed effect
models (FEM) are adopted. Statistically significant F values and low variance inflation factor (VIF) values within the
range of 1.02-1.68 support the fitness of the models. ***, ** and * denote the statistical significance level of 1%, 5%
and 10%, respectively.

5.6. Long-Term Analysis

Next, Table 8 presents the analysis to test hypotheses 2-1, 3-1, 4-1 and 5-1. First, the ESG variable to
test hypothesis 2 does not have a significant effect on AR. Testing hypothesis 3 aims to answer whether
firms with new ESG ratings have higher AR. The result from ESG_New group shows a positive effect
on AR at the 5% level. The upward ESG ratings have a significant positive effect on AR at 1%. By
contrast, the downward ESG ratings have a significant negative effect on AR at 5%. Finally, when all
variables are analyzed at once in the model, ESG_New and ESG_UP show positive significance at the
10% and 1% level, respectively.
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Table 8. Effects of various changes of ESG ratings on short-term AR by the end of the year, measured by using Sharpe-Lintner Capital Asset Pricing Model (CAPM).
The result from ESG_New shows a positive effect on AR at the 5% level. The upward ESG ratings have a significant positive effect on AR at 1%. By contrast, the
downward ESG ratings have a significant negative effect on AR at 5%. While the level of ESG ratings (ESG) does not have any statistically significant effect on AR but
the changes in ESG ratings (new, up and down) have corresponding effects on AR, respectively. With all variables at once in the model, ESG_New and ESG_UP show
positive significance at the 10% and 1% level, respectively, while the negative effects of ESG down ratings are not statistically significant, maybe due to multicollinearity

among those variables (although VIFs are relatively small at most 2.17).

ARcapy (t = 0): Short-Term (During the Year)

Variables
Coefficient  t Statistic = Coefficient ¢ Statistic Coefficient t Statistic Coefficient t Statistic Coefficient t Statistic
ESG 0.0108 0.77 0.0023 0.16
ESG_New 0.0637 2.46 ** 0.0467 1.69 *
ESG_Up 0.0750 5.33 *** 0.0641 4.28 *#*
ESG_Down -0.0377 -2.21*% -0.0211 -1.10
Rf 4.6290 5.16 *** 4.3128 4,90 *** 4.8845 5.53 *** 5.7124 5.63 *** 5.3926 5.26 ***
Rm —-2.6910 —11.03 *** —2.8707 —11.60 *** —2.5218 -10.34 *** -1.3636 -1.98 ** -1.3869 -2.03 **
Div_Yld —1.3889 —2.00 ** -1.3671 —1.99 ** -1.3973 —2.03 ** -2.7240 —11.15 *** -2.6919 -10.65 **
Volatility 0.3000 1.78 * 0.2866 1.70 * 0.2277 1.34 0.3170 1.86 * 0.2365 1.38
Largest_Sh —0.0735 -1.17 —0.0699 -1.12 —0.0897 -1.42 -0.0789 -1.24 -0.0863 -1.37
Fgn_Sh 0.0781 1.16 0.0742 1.10 0.0725 1.08 0.0936 1.36 0.0767 1.12
Debt_R 0.1925 2.72 *** 0.2002 2.83 *** 0.2233 3.17 *** 0.1854 2.61 *** 0.2218 3.13 ***
Fixed_R —0.1344 -1.73* —0.1315 -1.70* —0.1425 * -1.83 -0.1396 -1.80 * -0.1418 -1.83*
ROA 0.5173 4,59 *** 0.5152 4.54 *** 0.5561 4.85 *** 0.5165 4.56 *** 0.5561 4.87 ***
Ln_Asset —0.0164 -0.74 -0.0167 -0.76 -0.0272 -1.18 -0.0097 -0.44 -0.0248 -1.07
Constant 0.2816 0.48 0.3005 0.51 0.5681 0.92 0.1017 0.17 0.4907 0.79
Observations 5024 5024 5024 5024 5024
No. of Firms 667 667 667 667 667
R? within 0.0499 0.0514 0.0567 0.0509 0.0576
R? between 0.0057 0.0041 0.0023 0.004 0.0017
R? overall 0.0264 0.0276 0.0294 0.0282 0.0305
F test 22.6 *** 22.59 *** 24.05 *** 22.93 #** 17.87 ***
Ha‘tlessr?a“ 54.78 ** 52.57 ** 55.12 *** 55.04 *** 54.34 *#
VIFs 1.02~2.1 1.03~1.67 1.02~1.69 1.02~1.7 1.03~2.17

Note: Since the Hausman tests show statistical significance, the fixed effect models (FEM) are adopted. Statistically significant F values and low variance inflation factor (VIF) value within
the range of 1.02-2.17 support the fitness of the selected models. ***, ** and * denote the statistical significance level of 1%, 5% and 10%, respectively.
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Table 9 shows the regression results concerning the impact of the ESG ratings on long-term
AR measured by the capital asset pricing model (CAPM) or security market line (SML). To test
the hypotheses, a regression analysis was performed once each for the effect of ESG_Firm_D, ESG,
ESG_New, ESG_Up and ESG_Down on the long-term AR separately. Moreover, for legibility, only
one dependent variable is introduced, and for the remaining part, the number of observations and R?
are presented for the regression results of ESG_Firm_D (ESG firm dummy). The analysis shows that
higher or new ESG ratings have a significant positive effect on AR of ¢ + 1. By contrast, the effects of
ESG_Up and ESG_Down on the short-term AR are no longer statistically significant.

In addition, the ESG_New and the ESG_Up have a positive AR in the short term, and the effects
turn negative in year 3 after such rating. The effect of lower ESG rating (ESG_Down) is the opposite.
This result suggests that investors in the Korean stock market do not view CSR activities as a means of
maintaining firm value higher than others over a long period. The changes in the coefficient signs
over the period—positive in the year and a year after, no effects in the second year and negative in
the third year and after—show the changes in the market sentiments of investors over years after the
rating changes.

Table 10 compares the short-term and long-term impact of the ESG ratings on AR, calculated in
accordance with model (2) of Fama and French and model (3) of Carhart. The empirical analyses show
that only a statistically significant effect exists during the year (t = 0), similar to the model (1) of CAPM.
Moreover, ESG_Firm_D, ESG_New and ESG_Up exist a year later (t = 1) and gradually change the
coefficients, and the situation reverses three years later (t = 3). Thus, changes in the ESG rating show
similar results to those of CAPM in Table 8.
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Table 9. Effects of ESG ratings on long-term abnormal returns (ARcapy) after years of the disclosure measured by using Sharpe-Lintner Capital Asset Pricing Model
(CAPM). By contrast, the effects of ESG_Up and Down on the near long-term abnormal returns are no longer significant. ESG_New and the ESG_Up have positively
on abnormal returns in the short term, and the effects turn negative in year 3 after such rating. ESG_Down shows quite the opposite. This result suggests that investors
in the Korean stock market do not view CSR activities as a means of maintaining firm value higher than others over a long period. The changes in the coefficient signs
over the period—positive in the year and a year after, no effects in the second year and negative in the third year and after—show the changes in the market sentiments

of investors over years after the rating changes.

ARcapm (t=1)

ARcapm (t=2)

ARcapm (t=3)

ARcapm (t=4)

ARcapm (t =5)

Variables
Coefficient  t Statistic = Coefficient  t Statistic = Coefficient ¢ Statistic = Coefficient ¢ Statistic = Coefficient t Statistic
ESG_Firm_D 0.1431 3.17 *** —0.0072 -0.21 —0.1103 —2.71 *** 0.0356 0.65 -0.0159 -0.31
ESG 0.0704 2.65 *** 0.0143 0.71 —0.0491 —2.18 ** 0.0183 0.55 —-0.0252 -0.84
ESG_New 0.0952 3.03 *** -0.0027 -0.08 -0.1067 —2.46 ** -0.0038 -0.09 -0.0124 -0.27
ESG_Up 0.0348 1.44 -0.0377 -1.25 —0.0876 —2.22 ** 0.0058 0.14 -0.0391 -0.94
ESG_Down —0.0211 —-0.87 0.0183 0.54 0.1703 5.96 *** 0.1313 4.05 *** 0.0155 0.39
Rf 8.4239 6.43 *** 10.1503 7.15 *** 1.0785 0.54 1.6908 0.56 -21.3247 —4.15 *#**
Rm —3.6880 —3.12 *** —1.7538 -1.39 —1.4099 -1.11 1.1298 0.47 2.1825 0.84
Div_YIld —0.4418 —-1.34 3.3855 9.15 *** 1.8960 3.88 *** -2.6980 —4.97 *** —4.5378 —6.85 ***
Volatility -1.2236 —6.45 *** —-0.6085 —2.85 *** 0.9326 4.45 = 0.6523 2.57 ** -0.6371 -1.98 **
Largest_Sh —-0.0436 -0.39 0.0480 0.37 0.0606 0.55 0.0944 0.61 0.0333 0.15
Fgn_Sh —0.0560 —0.54 —0.2609 —2.26 ** 0.0653 0.68 0.1148 0.91 0.2592 2.01 **
Debt_R 0.0159 0.12 —0.0902 -0.70 —0.4396 —2.85 *** -0.3252 -1.34 0.0626 0.18
Fixed_R 0.3919 2.96 *** 0.1142 0.99 —0.1857 -1.25 -0.1421 -0.59 0.1654 0.51
ROA —-0.7333 —3.42 *** —0.7533 —3.77 *** -0.5377 —2.43 ** -0.1905 -0.57 -0.3829 -1.03
Ln_Asset —-0.1027 —2.57 #** 0.0364 0.94 0.1177 1.98 ** 0.0645 0.63 0.1446 0.88
Constant 2.3633 2.27 *** —1.1422 -1.12 —-2.9108 -1.80* -1.7838 -0.66 -3.4076 -0.77
Observations 4388 3758 3120 2492 1861
No. of Firms 665 661 657 655 651
R? within 0.0495 0.0529 0.0242 0.0184 0.0664
R? between 0.0048 0.0000 0.0059 0.0004 0.0029
R? overall 0.0161 0.0318 0.0019 0.0031 0.0142
F test 15.44 *** 21.58 *** 7.29 *** 3.14 *** 8.37 ***
Ha?:sr:‘an 52.55 *+* 18.82 *** 20.65 *** 10.01 ** 7.24
VIFs 1.02~1.68 1.02~1.66 1.03~1.66 1.03~1.68 1.03~1.71

Note: Since the Hausman tests show statistical significance, the fixed effect models (FEM) are adopted. Statistically significant F values and low variance inflation factor (VIF) value within
the range of 1.02-1.71 support the validity of the selected models. ***, ** and * denote the statistical significance level of 1%, 5% and 10%, respectively.
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Table 10. Effects of ESG ratings on abnormal returns after years of the disclosure measured by using Fama-French Model (ARrr) and Carhart Model Model (ARc,part)-
The empirical analyses show that only a statistically significant effect exists during the year (t = 0), similar to the model (1) of CAPM. Moreover, ESG_Firm_D,
ESG_New and ESG_Up exist a year later ((t = 1) and gradually change the coefficients, and the situation reverses three years later ((f = 3). Thus, changes in the ESG
rating show similar effects to those of CAPM in Table 9 for both models: Fama-French Model (ARpr) and Carhart Model (ARc,p4r¢)- The short-term and long-term
results in this table support our previous conclusions.

ARprp(t = 0): Short-term (During the Year)

Variables
Coefficient t statistic  Coefficient fstatistic = Coefficient fstatistic = Coefficient f statistic = Coefficient t statistic
ESG 0.0155 1.18 0.0039 0.15
ESG_New 0.0209 091 0.0560 *** 4.03
ESG_Up 0.0619 *** 4.69 -0.0182 -1.00
ESG_Down 0.0018 0.11 0.0191 0.61
Long-term(FF) t=1 t=2 t=3 t=4 t=5
ESG_Firm_D 0.1330 *** 3.36 —0.0465 -1.30 —0.0588 -1.63 0.0678 1.31 —0.0438 -0.76
ESG 0.0639 *** 2.84 —0.0030 -0.15 —0.0318 -1.55 0.0292 0.94 —0.0225 -0.67
ESG_New 0.0860 *** 2.68 —0.0305 -0.93 —0.0963 ** -2.38 0.0105 0.25 —0.0430 -0.75
ESG_Up 0.0291 1.18 —0.0604 ** -2.16 —0.0891 ** -2.36 0.0132 0.34 -0.0334 -0.63
ESG_Down —0.0111 —-0.50 0.0493 1.72 0.1316 *** 4.92 0.0544 1.76 —0.0595 -1.35
Variables AR carhare (t = 0): Short-term (During the Year)
Coefficient t statistic  Coefficient fstatistic = Coefficient fstatistic = Coefficient f statistic = Coefficient t statistic
ESG 0.0090 0.70 0.0139 0.55
ESG_New 0.0268 1.15 0.0439 *** 3.20
ESG_Up 0.0490 *** 3.66 -0.0128 -0.73
ESG_Down 0.0015 0.10 0.0058 0.19
Long-term _ _ _ _ _
(Carhart) t=1 t=2 t=3 t=4 t=5
ESG_Firm_D 0.1174 *** 3.04 —0.0147 —0.44 —-0.0214 —-0.57 0.0643 1.26 —0.0467 —0.86
ESG 0.0616 ** 241 0.0079 0.41 -0.0159 -0.78 0.0267 0.87 -0.0211 -0.68
ESG_New 0.0751 ** 2.29 —-0.0338 -1.09 —0.0650 -1.57 0.0199 0.50 -0.0472 -0.84
ESG_Up 0.0308 1.21 —0.0624 ** —-2.32 —0.0806 ** -2.13 0.0223 0.62 —0.0270 —-0.53
ESG_Down —0.0077 —-0.36 0.0134 0.39 0.1116 *** 4.28 0.0604 ** 2.04 —0.0504 -1.22

Note: Since the Hausman tests show statistical significance, the fixed effect models (FEM) are adopted. Statistically significant F values, and low variance inflation factor (VIF) value
support the fitness of the selected fixed effects models. ***, ** and * denote the statistical significance level of 1%, 5% and 10%, respectively
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6. Conclusions

This study uses ESG data of the Korea Corporate Governance Institute, which measures
comprehensively and systematically CSR activities for their long-term sustainability and growth
from a “sustainable management” perspective. It uses integrated data, both financial accounting
data of KIS-Value and stock market data of DataGuide and investigates the effects of ESG ratings
on abnormal returns by using 5,024 firm-level data between 2011 and 2018 in Korea. In particular,
we examine how abnormal returns change over time in overall ratings and each category of ratings
and different types of changes in overall ratings and in each of E, S and G subgroups. We test the
conflict resolution hypothesis over the overinvestment hypothesis with respect to ESG activities,
proclaim Buchanan et al. [44], for the former to be more critical in a country like Korea with low
quality governance for firms [2], not only in the short-term AR and CAR, but also in the long-term
AR. We expect positive AR for sustainable growth or higher likelihood of survival as demonstrated in
the majority of empirical analyses [25-28,41,42], applying event study methodology for risk-adjusted
market returns measured by CAPM, the three-factor model of Fama and French, and the four—factor
model of Carhart, rather than Tobin Q as in Kim et al. [2]. We applied ¢ test for the short-term AR and
CAR and fixed effects panel regressions (FEM) for the long-term AR. The main findings are as follows.

First, the firms suffer significantly lower AR and CAR before the ESG rating disclosure while they
enjoy higher AR and CAR after the ESG rating disclosure day, the latter consistent with the result of
Kim et al. [2] while the former supporting the strong—form market efficiency hypothesis (EMH) of
Fama [50] in the Korean stock market with respect to ESG rating disclosure.

Second, the newly rated or higher ESG group shows significantly a positive short-term AR until
the disclosure day and then a negative AR after the disclosure day. However, the lower ESG rating
group shows quite an opposite pattern, a non-significant AR before the disclosure day, a significant
positive AR around the disclosure day, and then an insignificant AR again after the disclosure day.
The results support the strong—form market efficiency hypothesis (EMH) of Fama [50] in the Korean
stock market with respect to ESG rating disclosure only in that investors behave in advance for the
announcement, without considering their over- or under-reactions.

Third, overall ESG rating has no statistical effect on AR in the short-term (during the accounting
period), but with a positive effect in one-year long-term AR. When separated into groups based on
changes in rating, newly rated or higher ESG firms show a positive AR, and then turn negative in three
years after such rating. However, decreases in ESG ratings show a negative AR during the year, which
turn negative in three years after such rating, partially consistent with the results of the majority of
empirical analyses [25-28,41,42], since the effects last for one-year after the disclosure day.

From the results, we can infer that the signaling effects of ESG ratings and their changes persist
for at least one year from the disclosure day and disappear later in opposite directions in year 3. With
different patterns in AR and thus CAR from many days before, and up to five years after the disclosure
day, the results are more or less same across three different measurements of AR: Sharpe-Linter model,
Fama-French three-factor model and Carhart four—factor model.

It seems that investors in Korea are not, in general, interested in long-term investments in ESG
stocks, and that they would rather sell them right after they realize short-term gains after or in some
days after the disclosure day. By holding them for longer term investments, they might suffer from
poor stock market returns from year 3. The specific timing of gains or losses quite differ across different
types of changes, both in overall ESG ratings and in each rating category of E, S and G subgroups.

While our results support for most cases those of prior studies with positive ARs in the short-term
around the announcements and in the long-term for only one year, they contradict the earlier results
basically in that investors might sell off their shares immediately when they can realize profits in AR
from their ESG investments, making the best use of the disclosure timing, ratings, various patterns in
rating changes, in overall rating and in each of E, S and G ratings.

Thus, we conclude that, based on ARs or CARs for ESG firms in Korea, the disclosure of ESG
ratings and efforts to improve the ratings do not guarantee the long-term sustainability of ESG firms
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for a long period of time after the disclosure day. While this study is meaningful in that it analyzes the
persistence and patterns of investors” behaviors in response to ESG ratings and their changes over time
in days and years, it also is limited in that our study applies those models like CAPM, Fama-French
three-factor model and Carhart four—factor model in addition to multivariate fixed effects, which might
not fully control for some other factors, not reflected in those in the models. We leave our limitations
for future research.
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