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ESG 績效對公司風險之影響 

 

摘要 

本研究旨在探討 ESG 績效以及社會與公司治理個別項目績效對於公司風險

之影響，特別是下檔風險。我主要以公司特有風險、股價暴跌風險(NCSKEW 和

DUVOL)和財務限制指數(KZ index、WW index 和 SA index)作為風險變數，並以

Refinitiv 資料庫中 2002-2018 年間的美國公司作為研究樣本進行回歸分析。實證

結果顯示，ESG 績效分數越高，未來一年的公司特有風險與財務限制指數越低。

負向關係也出現在個別社會績效與公司治理績效上，表示兩者對於 ESG 績效降

低風險之效果皆有所貢獻。此外，我更進一步以 ESG 績效排名作回歸分析，探

討擁有較高 ESG 排名的公司是否能享有更好的降低風險效果。本研究的發現可

歸結為以下四點：(1)ESG 績效以及個別社會與公司治理績效皆能降低未來公司

特有風險及財務限制指數，顯示 ESG 降低風險之效果除了來自對外建立好的形

象外，也來自在基本面上改善公司體質。(2)社會績效中之人權與產品責任，以及

公司治理績效中之管理與 CSR 策略能有效降低公司風險。(3)ESG 績效可降低公

司特有風險和財務限制，但對於股價暴跌風險之影響並不顯著。(4)在以 ESG 績

效排名的分段回歸中發現，只有前兩個五分位對於財務限制有顯著負相關，表示

企業只有在 ESG 績效做到最好才能有效降低財務限制。 

 

關鍵字：企業社會責任；社會績效；公司治理績效；公司風險；下檔風險；股價

暴跌風險；財務限制 
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The Impact of ESG Performance and Individual Dimensions 

of Social and Governance Performance on Firm Risks 

 

Abstract 

In this study, I try to investigate the impact of ESG performance, individual 

dimensions of Social and Governance performance on firm risk and downside risk. 

Specifically, I employ the idiosyncratic risk as the measure of firm-specific risk, and 

the crash risks (NCSKEW and DUVOL) and financial constraints (KZ index, WW 

index and SA index) as measures of the downside risk. I find ESG Score has 

significantly negative association with one-year-ahead idiosyncratic risk and financial 

constraints. Social and Governance pillar scores are shown the same negative 

associations with firm risks as well, which suggests the mitigating effects of ESG on 

risks are contributed by both dimensional performances. In addition to the linear 

regression, I use the piecewise regression to examine whether higher ESG ranks can 

enjoy more risk reduction. The empirical findings of this study can be concluded in four 

points. (1) Both ESG Score and pillar scores of Social and Governance can effectively 

reduce future firm-specific risk and financial constraints. This suggests that the 

mitigating effects of ESG on risks result from both building good reputation in outward 

and strengthening firm’s fundamental. (2) The mitigating effect of Social performance 

on risks is mainly contributed by Human Rights and Product Responsibility, while the 

mitigating effect of Governance performance is contributed by Management and CSR 

Strategy. (3) ESG scores are negatively associated with idiosyncratic risk and financial 

constraints (KZ index and WW index), but the impacts of ESG scores on crash risks 

(NCSKEW and DUVOL) are still inconclusive. (4) In the piecewise ESG regression, 
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only the top two quintiles of ESG scores have significantly negative relations with 

financial constraints. This indicates that ESG performance can decrease financial 

constraints only if the firm has better ESG performance. 

 

Keywords: ESG; Social performance; Governance performance; firm risk; downside 

risk; crash risk; financial constraint   
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1. Introduction 

Corporate social responsibility (CSR) has received growing attentions both in 

academic research and business practice fields in recent decades. More and more 

empirical evidences show that firms engage in CSR or ESG can not only earn good 

reputations in outward but also essentially get benefits from the engagement. Moreover, 

since United Nations (UN) launched the Principles for Responsible Investment (PRI) 

in 2006, there have been more than 3,000 financial institutions1 become signatories and 

commit to put environmental, social and corporate governance (ESG) factors into 

investment decision-making, which makes ESG engagement not merely is an optional 

tool of reputation management for firms anymore but also becomes one compulsory of 

firm operation and management.  

In extant literature, ESG engagement can increase firm value through (1) 

improving financial performance (Orlitzky et al., 2003; Van Beurden and Gossling, 

2008); (2) having better long-term growth (Gregory et al., 2014); (3) reducing firm risks 

(Albuquerque et al., 2018; Boutin-Dufresne and Savaria, 2004; Lee and Faff, 2009; 

Oikonomou et al., 2012) and (4) reducing financing costs in both debt and capital 

(Dhaliwal et al., 2011; El Ghoul et al., 2011; Goss and Roberts, 2011). In this study, I 

mainly focus on the risk effects associated with ESG performance, especially downside 

risk.  

Downside risk, by definition, is the likelihood that firm may suffer a decline of 

value. Apparently, it is the one that firms try to avoid, comparing with the upside risk. 

Fortunately, prior studies suggest ESG engagement can provide downside protection 

just like an insurance or real option (Godfrey, 2005; Husted, 2005). This is to say, ESG 

                                                 

1 The data of PRI’s signatories is referred to PRI website (https://www.unpri.org/), as of the end of 

May, 2020.  

https://www.unpri.org/
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engagement is a good strategy of risk management. However, most of extant literature 

that investigate ESG with risks stays at the aggregate ESG level. Only a few studies 

generally discuss about individual dimensions and categories of ESG on risks. I, 

therefore, follow the concept of Bouslah et al. (2013), who shed light on the impact of 

individual dimensions of social performance (SP) on firm risks, to clarify the effect of 

dimension- and category-level of ESG on firm risks. Note that in this study, I focus on 

categories in Social and Governance, the two dimensions directly related to internal and 

external firm stakeholders, such as employees, suppliers, customers and the whole 

society. This may provide a clearer conception whether firms need to cover all the bases 

of ESG or focus on specific dimensions of ESG for risk management. 

To investigate the impact of ESG performance, individual dimensions of Social 

and Governance performance on firm risk and downside risk, there are several 

questions I try to figure out in this study. In the first research question, I try to examine 

whether ESG performance, including dimensional performance of Social and 

Governance, can reduce firm-specific risk. If so, is the risk-mitigating effect on an 

aggregate performance or a key driver that domains the effect? The second question, 

similarly, is whether ESG, Social and Governance dimensional performances can 

reduce downside risk and where are the effects of risk reduction come from. Following 

prior studies, I employ the idiosyncratic risk as the measure of firm-specific risk, and 

the crash risks (NCSKEW and DUVOL) and financial constraints (KZ index, WW 

index and SA index) as measures of the downside risk (Kim et al., 2014; Cheng et al., 

2014). The measures of ESG performances are based on Refinitiv ESG database.  

Using 13,460 firm-year observations of American firms over the period of 2002 

to 2018, I find ESG, Social and Governance pillar scores are all negatively associated 

with one-year-ahead idiosyncratic risk and financial constraints. This suggests the risk-

mitigating effects of ESG performance come from both Social and Governance. 
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Moreover, the mitigating effect of Social performance on risks is mainly contributed 

by Human Rights and Product Responsibility, while Governance performance is 

contributed by Management and CSR Strategy. I also use the piecewise regression to 

see whether higher ESG ranks can enjoy more risk reduction. I find the significantly 

negative coefficients appear in the top two quintiles on KZ index and WW index. This 

is to say, the effect of decreasing financial constraints works when the firm has better 

ESG performance than other firms.  

 

The conclusion of this study has four main points: First, the risk-mitigating effects 

of ESG performance are contributed by both Social and Governance dimensions. 

Secondly, when investigating in the category level of ESG performance, the mitigating 

effect of Social performance on risks is mainly contributed by Human Rights and 

Product Responsibility, while Governance performance is contributed by Management 

and CSR Strategy. This suggests that firm’s compliance with world-recognized human 

right policies and strict control of product qualify can help build good reputation for 

further risk reduction. Furthermore, engaging in management and CSR strategy can 

strengthen firm’s fundamentally to resist the risks. Thirdly, from the perspective of risk 

measures, ESG performance can only help risk reduction on idiosyncratic risk and 

financial constraints (KZ index and WW index) in the sample of this study. The overall 

relations between ESG scores and crash risk measure (i.e., NCSKEW and DUVOL) are 

still inconclusive. Finally, the result of piecewise ESG regression suggests for reduction 

of financial constraints, having good ESG performance is not enough. The risk-

mitigating effect works only if the firm has better ESG performance than other firms.  
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The remainder of this article is organized as follows. In section 2, I review the 

extant literature to clarify the research questions of this study. In section 3, I discuss the 

construction of sample, main variables and models. Section 4 presents the empirical 

results and Section 5 is the conclusion. 
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2. Literature Review 

2.1 ESG and Firm Risk  

Many existing studies have examined that ESG engagement can essentially help 

firm risk reduction. The stakeholder theory predicts that higher social performance (SP) 

will reduce firm risk through reduced financial and operating risks. It may also decrease 

information asymmetry since higher SP is regarded as a signal of good quality of 

management (McGuire et al., 1988). Boutin-Dufresne and Savaria (2004) and Lee and 

Faff (2009) find a negative association between SP and the idiosyncratic risk. 

Benlemlih et al. (2018) claim that higher level of ESG disclosure can help build good 

reputation and trust with stakeholders, and further reduce firm’s idiosyncratic risk. 

From the perspective of the channels that ESG reduce firm risks, prior literature 

suggests that ESG engagement can mitigate firm risks by: (1) improving transparency 

to reduce asymmetric information between firm and stakeholders (McGuire et al., 1988; 

Dhaliwal et al., 2011); (2) having better stakeholder engagement and being more long-

term oriented to limit potential short-sighted behavior (Eccles et al., 2012) and (3) 

providing downside protection just like insurance or real option (Godfrey, 2005; Husted, 

2005). In summary, that firms engage in ESG may enhance themselves both outwardly 

and essentially. In outward, ESG engagement can convey a favorable impression to the 

external stakeholders (e.g., creditors, suppliers, investors, etc.), so that when firms 

suffer from a hard time or bad news, they will be more tolerant to those firms with good 

reputation. In the other hand, ESG engagement can also essentially strengthen the 

fundamentals of firms, such as good policies and management, talented and loyalty 

employees and high product differentiation, etc., to resist the oncoming risks.  
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2.2 ESG and Crash Risk 

Godfrey (2005) claims that CSR activities can gain firm’s moral capital, which may 

alleviate stakeholders’ punitive sanctions when the firm is facing a negative event, just 

like the effect of insurance. Similarly, Husted (2005) employs the real options theory 

and emphasizes the role of CSR investment as ex ante risk prevention of downside risk. 

These two studies suggest that CSR engagement provide the downside protection, 

which may further decrease the likelihood of sudden crash in stock price return. 

Bouslah et al. (2018) compare the firm risk in crisis (2008-2009) and non-crisis period. 

They find that the strengths of SP can reduce idiosyncratic risk and the effect of risk 

reduction in crisis period is better than that in non-crisis period. Different from the 

studies mentioned above, Kim et al. (2014) measure crash risk as the negative skewness 

of return distribution, rather than the extremely negative return of stock price. They also 

argue the CSR mitigate crash risk due to the higher level of financial reporting 

transparency and thus limit the undisclosed bad news that might crash the stock price. 

However, some studies support the agency theory that ESG is connected with 

manager’s selfish behavior and is positively related with crash risk. Hemingway and 

Maclagan (2004) argue that CSR engagement of firm may be a smoke screen to cover 

up wrongdoings. Thus, when the bad news exposed, it may cause a big crash to the firm. 

Ben-Nasra and Ghouma (2018) also find that generous employees’ well-beings may 

reduce their incentives to blow the whistle on the management misbehavior and be 

associated to higher crash risk. 

 

2.3 ESG and Financial Constraints 

To investigate the effect of ESG on firm’s financing activities, I classify them into 

two levels. The first level is mentioned above that ESG engagement can decrease the 

cost of debt and capital (Dhaliwal et al., 2011; El Ghoul et al., 2011; Goss and Roberts, 
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2011). The second level is that ESG can even lower the financial constraints. When 

corporates are “financial constrained”, it refers to the inability to access equity or debt 

market. Since they are not able to raise enough capital for investment, they have no 

choice but forgo the NPV-positive project. This may subsequently affect the stock 

market performance (Lamont et al., 2001). Moreover, when a firm is financial 

constrained, in pecking order theory, it implies that the firm can not obtain capital both 

internally and externally. It is a signal that there might be a following downside risk of 

the firm. Cheng et al. (2014) investigate the relations between CSR and financial 

constraint indices. They find better CSR performance leads to better access to finance 

by improve transparency and better stakeholder engagement. 

 

2.4 Effect of Individual ESG Dimensions and Categories 

The ESG framework is multi-dimensional, including environment, social and 

governance three main dimensions and the many sub-dimensional categories, such as 

workforce, community, product responsibility and so on. Since the categories are 

related to different stakeholders, the impact of individual categories on firm may be 

various. For example, Bauer et al. (2009) argue that firms with better employee relation 

enjoy lower firm-specific risk through lower cost of debt and higher credit ratings. 

Berman et al. (1999) find that only employees and product dimensions can affect 

financial performance directly. El Ghoul et al. (2011) claim that only environment, 

employee relations and product can lower the cost of equity. Bouslah et al. (2013) give 

a generalized review of dimension-level impact of SP on firm risks. They find that risks 

of firms listed in S&P 500 are mainly positively affected by Employee, Diversity and 

Corporate Governance concerns and negatively affected by Community strengths; 

while risks of non-S&P 500 members are positively affected by Employee concerns 

and Diversity strengths and negatively affected by Environment strengths. 
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Building on the literature of ESG and risks above, there are several questions I 

would like to investigate in this study. The first question is whether ESG scores, 

including ESG, Social and Governance pillar scores, can effectively reduce the 

idiosyncratic risk. If so, is the mitigating effect on idiosyncratic risk an aggregate 

performance or a key driver that domains the effect? The second one, similarly, is 

whether ESG, Social and Governance pillar scores can effectively reduce the crash risk. 

If so, is this an aggregate performance or a key driver that domains the effect? Again, 

the third one is whether ESG, Social and Governance pillar scores can reduce financial 

constraints and where are the effects of risk reduction come from. In addition, prior 

studies suggest that firms with better social performance are associated with lower firm 

risks, but whether high ESG performance and low ESG performance can both help riks 

reduction is unclear. Thus, in the last research question, I would like to further examine 

the relations between ESG ranks and risk measures to see whether firms with better 

ESG performance can enjoy more risk reduction.  
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3. Sample, Variables and Model 

3.1 Sample 

The sample is mainly based on all available observations of American firms in 

Refinitiv ESG database (formerly Thomson Reuters Asset4), covering the period of 

2002 to 2018. I also collect market data from Center of Research in Security Prices 

(CRSP) and accounting data from Compustat for the construction of risk variables and 

control variables. Only ordinary common shares (i.e., CRSP Share Code of 10 or 11) 

that are traded in NYSE, AMEX and NASDAQ are included. Other securities, such as 

ADRs, REITs and closed-end funds, are excluded. Finally, I only keep the observations 

with all the control variables and at least one of the risk measures to make sure their 

validity for further regression analysis. The final sample is 13,460 firm-years. 

 

3.2 Variables 

3.2.1 Measurement of ESG Performance 

Among all the ESG scores used in this study, ESG Score is an aggregate score 

which summarize Environment, Social and Governance pillar scores. Each pillar score 

of E, S and G also contains several category scores. Category scores are calculated from 

hundreds of indicators. All the ESG scores are based on percentile rank and presented 

in range from 0 to 100. (see Appendix 2. for more detailed exposition about the 

methodology and the list of categories and indicators) Refinitiv ESG database is 

updated annually based on fiscal year of the firms.  

I use Refinitiv ESG database rather than the MSCI and Bloomberg ESG databases, 

which are widely used in academic field, to measure the ESG performances more 

precisely. MSCI ESG database only presents the original data of indicators and ratings, 

which means researchers need to build their own ESG index. Bloomberg ESG database 
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presents ESG disclosure scores, which can not exactly judge firm’s ESG performance. 

By contrast, Refinitiv ESG database presents not only the original data but also the 

performance scores. I believe it can provide relatively fair scores for horizontal and 

vertical comparison of ESG performance of firms. 

In this study, I use all the ESG Score, pillar and category scores to investigate the 

impact of ESG performance on firm risks in different ESG level. All the ESG scores 

are transferred into percentage (divided by 100) for the convenience of subsequent 

research. Thus, the range of ESG scores becomes 0 to 1. 

 

3.2.2 Measurement of Firm Risk 

In this study, I use six measures of firm risk: idiosyncratic risk for firm-specific 

risk; crash risk (NCSKEW and DUVOL) and financial constraint (KZ index, WW index 

and SA index) for downside risk.  

 

Idiosyncratic Risk 

In financial theory, Idiosyncratic risk, also called firm-specific risk, is known as 

the residual of firm’s total risk less systematic risk. So, I follow most of the extant 

literature to use CAPM model for the measurement. First, I estimate yearly systematic 

risk by running the regression of daily stock return on daily market return as the 

following Eq. (1):   

 

𝑅𝑖,𝑡 − 𝑅𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑖𝑅𝑚,𝑡 + 𝜀𝑖,𝑡                                                                                         (1) 

 

where 𝑅𝑖,𝑡 is the daily return of firm i at time t; 𝑅𝑓,𝑡 is the risk-free return; 𝛼𝑖 is the 

intercept term; 𝛽𝑖 is the coefficient between the daily return of firm i and the value-
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weighted daily market return (𝑅𝑚,𝑡); and 𝜀𝑖,𝑡  is the residual. Risk-free return and 

market return are obtained from Kenneth R. French’s website.2  

Then, I get the estimation of idiosyncratic risk from the following equation: 

 

𝜎𝑖
2 = 𝛽𝑖

2𝜎𝑚
2 + 𝜎𝜀

2                                                                                                                  (2) 

 

where 𝜎𝑖 is the total risk of firm i, computed as the standard deviation of daily stock 

return; 𝛽𝑖𝜎𝑚 is the systematic risk; and 𝜎𝜀 is the idiosyncratic risk, computed as the 

standard deviation of residual. 𝜎𝜀 is annualized to be the dependent variables. 

In prior literature, stock volatility of firm (i.e., total risk, systematic risk and 

idiosyncratic risk) has already been widely employed as measures of firm risk in many 

fields, including CSR- or ESG-related issue. In this study, I only leave idiosyncratic 

risk since ESG engagement and performance are firm-specific. I expect they can only 

affect the firm-specific risk. 

 

Crash Risk 

Following Kim et al. (2014), I use NCSKEW and DUVOL to estimate firm’s crash 

risk. The calculation of the two measures is based on firm-specific returns to ensure the 

crash risk results from firm-specific factor not the entire market movement. Firm-

specific return is calculated with the extended CAPM model as follow: 

 

𝑟𝑖,𝜏 = 𝛼𝑖 + 𝛽1,𝑖𝑟𝑚,𝜏−2 + 𝛽2,𝑖𝑟𝑚,𝜏−1 + 𝛽3,𝑖𝑟𝑚,𝜏 + 𝛽4,𝑖𝑟𝑚,𝜏+1 + 𝛽5,𝑖𝑟𝑚,𝜏+2 + 𝜀𝑖,𝜏            (3) 

 

𝑊𝑖,𝜏 = ln(1 + 𝜀𝑖,𝜏)                                                                                                                   (4) 

                                                 

2 https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html 

https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html
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where 𝑟𝑖,𝜏 is the daily return of firm i in day τ; and 𝑟𝑚,𝜏 is the daily market return. The 

market model is extended to cover the continuous two days before and after to tolerate 

the possible nonsynchronous trading (Dimson, 1979). The firm-specific risk that used 

in the measure of crash risk (𝑊𝑖,𝜏) is the natural logarithm value of one plus the 

residual (𝜀𝑖,𝜏) in Eq. (3). The calculation is presented in Eq. (4). 

  

According to Chen et al. (2001), who develop the NCSKEW and DUVOL 

indices, crash risk is defined as the conditional skewness of return distribution rather 

than the extremely negative returns. NCSKEW, indicating the “negative coefficient 

of skewness”, is computed as following. Particularly, in Eq. (5), the numerator and 

the denominator are the negative value of the third moment of returns and the cubed 

second moment of returns respectively. 

 

𝑁𝐶𝑆𝐾𝐸𝑊𝑖,𝑡 = − [𝑛(𝑛 − 1)
3
2 ∑ 𝑊𝑖,𝜏

3 ] [(𝑛 − 1)(𝑛 − 2) (∑ 𝑊𝑖,𝜏
2 )

3/2

]                   (5)⁄  

 

where n is the number of daily returns in year t3; and ∑ 𝑊𝑖,𝜏 is the sum of daily returns 

in year t. Note that 𝑊𝑖,𝜏 is obtained from Eq. (4).  

 

 The alternative measure of crash risk is denoted as DUVOL, for the “down-to-up 

volatility”, which is based on the conception of the standard deviation on “down” days 

over the standard deviation on “up” days. The “up” (“down”) days are defined as those 

that daily returns are higher (lower) than annual average returns. 

 

                                                 

3 Originally, Chen et al. (2001) use daily (τ) returns to construct six-month period (t) crash risk while 

Kim et al. (2014) transfer into weekly (τ) observations to calculate yearly (t) crash risk. In this study, I 

combine both methodologies and base on daily (τ) returns to calculate the annual (t) crash risk. 
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𝐷𝑈𝑉𝑂𝐿𝑖,𝑡 = log {(𝑛𝑢 − 1) ∑ 𝑊𝑖,𝜏
2

𝐷𝑜𝑤𝑛

(𝑛𝑑 − 1) ∑ 𝑊𝑖,𝜏
2

𝑈𝑝

⁄ }                                            (6) 

 

where 𝑛𝑢 and 𝑛𝑑 are the number of “up” and “down” days in year t respectively. 

 

Financial Constraint 

Following Chen et al. (2014), I employ KZ index (Kaplan and Zingales, 1997; 

Lamont et al., 2001), WW index (Whited and Wu, 2006) and SA index (Hadlock and 

Pierce, 2010) as the proxy of firm’s financial constraint. Higher values of the indices 

imply the firm faces more financial constraint. The indices are derived as follow: 

 

KZ Index = −1.002 ∗ 𝐶𝐹𝑖,𝑡 𝐴𝑖,𝑡−1⁄ − 39.368 ∗ 𝐷𝐼𝑉𝑖,𝑡 𝐴𝑖,𝑡−1⁄ −1.315 ∗ 𝐶𝑖,𝑡 𝐴𝑖,𝑡−1⁄

+ 3.139 ∗ 𝐿𝐸𝑉𝑖,𝑡 + 0.283 ∗ 𝑄𝑖,𝑡                                                                 (7) 

 

where 𝐶𝐹𝑖,𝑡  is cash flow4 of firm i at time t; 𝐴𝑖,𝑡−1 is lagged total assets; 𝐷𝐼𝑉𝑖,𝑡 is cash 

dividends of both common shares and preferred shares; 𝐶𝑖,𝑡 is cash balances, the sum 

up of cash and short-term investments; 𝐿𝐸𝑉𝑖,𝑡  is leverage ratio5; and 𝑄𝑖,𝑡 is Tobin’s 

Q6, the ratio of market value over book value.  

 

WW Index = −0.091 ∗ 𝐶𝐹𝑖,𝑡 𝐴𝑖,𝑡⁄ − 0.062 ∗ 𝐷𝐼𝑉𝑃𝑂𝑆𝑖,𝑡 + 0.021 ∗ 𝑇𝐿𝑇𝐷𝑖,𝑡 𝐴𝑖,𝑡⁄

− 0.044 ∗ 𝐿𝑁𝑇𝐴𝑖,𝑡 + 0.102 ∗ 𝐼𝑆𝐺𝑗,𝑡 − 0.035 ∗ 𝑆𝐺𝑖,𝑡                           (8)  

 

                                                 

4 Cash flow is calculated as income before extraordinary items plus depreciation. 
5 Leverage ratio is calculated as total debts (Both current and non-current) over total debts plus 

stockholder equity. 
6 According to Chen et al. (2014), market value of firm is calculated as stock price times shares 

outstanding plus total assets minus book value of common shares and deferred taxes, and book value in 

the dominator is total assets. 
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where 𝐶𝐹𝑖,𝑡 is cash flow of firm i at time t; 𝐴𝑖,𝑡 is total assets; 𝐷𝐼𝑉𝑃𝑂𝑆𝑖,𝑡 is a dummy 

that the value of ‘1’ (‘0’) represents the firm i pays (does not pay) cash dividends in 

year t; 𝑇𝐿𝑇𝐷𝑖,𝑡  is long-term debts; 𝐿𝑁𝑇𝐴𝑖,𝑡 is the natural logarithm of total assets; 

𝐼𝑆𝐺𝑗,𝑡 is the sales growth of the three-digit industry j that firm i belongs to; and 𝑆𝐺𝑖,𝑡 

is sales growth of firm. 

 

SA Index = −0.037 ∗ 𝑆𝑖𝑧𝑒𝑖,𝑡 + 0.043 ∗ 𝑆𝑖𝑧𝑒𝑖,𝑡
2 − 0.040 ∗ 𝐴𝑔𝑒𝑖,𝑡                                 (9) 

 

where 𝑆𝑖𝑧𝑒𝑖,𝑡 is defined as the natural logarithm value of total assets with inflation-

adjusted to 2004 and is winsorized at 4.5 billion. 𝐴𝑔𝑒𝑖,𝑡 is winsorized at 37 years. 

Among the three measures of financial constraints, KZ index is the earliest 

developed and is widely used in academic fields. Both WW index and SA index are 

based on KZ index to make some changes in methodology or component. The original 

KZ index contains five components to catch the financial constraint: cash flow, 

dividends, cash holdings, leverage, and Tobin’ Q (Kaplan and Zingales, 1997). WW 

index maintains the main structure of KZ index, only replaces the easily-misestimate 

Tobin’s Q with sales growth and add firm size as a new component (Whited and Wu, 

2006). SA index only contains two components: firm size and age since Hadlock and 

Pierce (2010) claimed that these two components are the dominant predictors of 

financial constraints in KZ index and WW index.  

 

3.3 Model 

To explore the nexus between ESG scores and firm risks, I construct the following 

regression model for subsequent empirical research:  
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𝑅𝑖𝑠𝑘𝑖,𝑡 = 𝛼 + 𝛽1𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡−1 + 𝛽2𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽3𝑀𝐵𝑖,𝑡−1 + 𝛽4𝑆𝑖𝑧𝑒𝑖,𝑡−1

+ 𝛽5𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6𝑆𝐼𝐺𝑀𝐴𝑖,𝑡−1 + 𝛽7𝑅𝐸𝑇𝑖,𝑡−1 + 𝛽8𝐷𝑇𝑈𝑅𝑁𝑂𝑉𝐸𝑅𝑖,𝑡−1

+ 𝛽𝑚𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷𝑢𝑚𝑚𝑦𝑚 + 𝛽𝑛𝑌𝑒𝑎𝑟 𝐷𝑢𝑚𝑚𝑦𝑛                                  (10) 

 

where 𝑅𝑖𝑠𝑘𝑖,𝑡, the dependent variable, is estimated as idiosyncratic risk, NCSKEW, 

DUVOL, KZ index, WW index and SA index; and the main parameter 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡−1 

is ESG Score, pillar scores and category scores.  

 Considering that some financial indices may highly correlated with ESG 

performance and risks, for example, firms with bigger size and higher profit have more 

slack resources to undertake CSR activities (McGuire et al., 1988; Waddock and Graves, 

1997); and higher leverage and stock price volatility may cause higher financial 

constraints and crash risks. Thus, I control for Size7, ROA8, leverage ratio9 (LEV) and 

stock volatility10 (SIGMA). Furthermore, for the market-related information, Chen et 

al. (2001) find that trading volume and past return shown explanatory power on stock 

price skewness, so I also impose the return of stock price11 (RET) and the change of 

average daily share turnover (DTURNOVER) as control variables. The explanatory 

power of past return on crash risk may due to the overvaluing of a stock, thus there may 

be a price crash followed by. For the same reason, I also put the market-to-book ratio12 

(MB) in control.   

Independent variables are all lagged for one year to eliminate the possible reverse 

causality problem, and all the regressions include two-way fixed effects and clustering 

of two-digit industry and year.   

                                                 

7 Size is calculated as the natural logarithm of total assets. 
8 ROA is calculated as income before extraordinary items over total assets 
9 Leverage ratio is calculated as total debts (current and non-current) over total assets.  
10 Stock volatility is calculated as the standard deviation of daily returns over the year.. 
11 Return of stock price is calculated as the mean value of daily returns over the year. 
12 Market-to-book ratio is calculated as stock price times common shares outstanding over common 

equity. 
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4. Empirical Results 

4.1 Descriptive Statistics, Sample Distribution and Bivariate Correlation 

Table 1. Panel A presents the descriptive statistics of the variables in this study. 

There are totally 13,460 firm-year observations covering the period of 2002 to 2018. 

Only the observations with all the control variables and at least one of the risk measures 

are included to make sure their validity in further regression analysis. To alleviate the 

effect of the outliers, all the risk variables and control variables are winsorized at bottom 

and top 0.5% levels. As mentioned in Section 3.2.1, the ESG scores are divided by 100, 

so the range of ESG scores is from 0 to 1. (e.g., If one firm has an original score of 50, 

it will be presented in 0.5 in the sample.)   

The mean values of ESG Score, Social Pillar Score and Governance Pillar Score are 

0.4878, 0.4986 and 0.5070 respectively. With respect to risk measures, idiosyncratic 

risk is 0.2867; NCSKEW and DUVOL are 0.1655 and 0.0272; KZ index, WW index 

and SA index are 0.7915, -0.4249 and -1.4762 in average. The mean values of crash 

risk measures, NCSKEW and DUVOL, are slightly different from the estimates in Kim 

et al. (2014). This possibly results from the different sample periods we use. As for the 

control variables, the average firm in the sample has leverage ratio (LEV) of 0.2304, 

market-to-book ratio (MB) of 4.3107, natural logarithm of size (Size) of 8.6187, return 

on assets rate (ROA) of 0.0341, stock price volatility (SIGMA) of 0.0217, stock price 

return (RET) of 0.0005 and change of share turnover (DTURNOVER) of 0.0104. (see 

Appendix 1. for variable details.) 

 

< Insert Table 1 > 
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Panel B presents the sample distribution by year. It shows that, in 2014 to 2016, 

there is a big jump at the number of firms collected from Refinitiv ESG database. This 

is possibly because the well-known Sustainable Development Goals (SDGs) developed 

by the United Nations came into force in 2016, which is a milestone that implies CSR 

(ESG) issue has become an important part of firms and is valued by stakeholders of 

firm and the society. 

Table 2. presents the Pearson correlation coefficients between the variables in this 

study. There are positive and high correlations between ESG scores. ESG Score, the 

aggregate score of all ESG dimensions, has correlations higher than 0.50 with almost all 

the other ESG scores, except Shareholders Score (0.23). The category scores are also 

positively and highly correlated with the pillar scores they belong to. Particularly, 

Workforce Score has an extremely high correlation of 0.91 with Social Pillar Score, and 

Management Score has a correlation of 0.94 with Governance Pillar Score. Thus, I expect 

these two category scores will have similar patterns with their pillar scores in the following 

regression analysis. On the other hand, the correlations between category scores in the same 

dimension are not too high (below 0.50). This is to say, the multicollinearity problem might 

not be a big issue in this study. Between ESG scores and risk measures, idiosyncratic risk, 

KZ index and WW index are negatively correlated with ESG scores while NCSKEW, 

DUVOL and SA index have weakly positive correlations with ESG scores (correlation 

below 0.10). This roughly displays the patterns of the relations between ESG scores and 

risk variables. In addition, I find Size is highly and positively correlated with ESG scores. 

This is a good proof of slack resource theory that firms with larger size have more slack 

resources to engage in ESG (McGuire et al., 1988; Waddock and Graves, 1997).  

 

< Insert Table 2> 
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4.2 The Effect of ESG Scores on Idiosyncratic Risk  

Table 3. presents the regression results of the relation between ESG scores and 

idiosyncratic risk. Regression model is based on Eq. (10), but the control variable 

SIGMA is excluded. Since SIGMA is defined as standard deviation of daily return, it 

will offset the dependent variable (i.e., idiosyncratic risk) if it is set as a control. Panel 

A reports the section of ESG, Social and Governance Pillar scores, while Panel B and 

Panel C display the sections of category scores in Social and Governance dimensions 

respectively. 

 

< Insert Table 3> 

 

ESG Score and pillar scores 

Panel A displays the section of ESG Score and the pillar scores. Columns (1) to 

(3) show that the coefficients on ESG Score, Social Pillar Score and Governance Pillar 

Score are all significantly negative, which implies better performance in overall ESG 

or in individual dimension of Social and Governance all lead to lower firm’s specific 

risk. Social dimension includes human rights, community and product responsibility. 

These categories are directly related to external stakeholders like consumers, suppliers, 

communities, etc. Thus, engaging in Social dimension may build a good reputation. 

When firms suffer from a hard time, the external shareholders will be more tolerant. On 

the other hand, management, shareholders and CSR strategy in Governance dimension 

and workforce in Social dimension are associated with internal stakeholders, policies, 

and so on. Engaging in Governance dimension helps strengthen the firm fundamentally 

to resist the risks. 

When putting three pillar scores together in column (4), Social and Governance 

pillar scores are still negatively correlated with idiosyncratic risk, while Environment 
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Pillar Score is positively correlated with idiosyncratic risk. This suggests that the 

mitigating effect of ESG performance on firm-specific risk is an aggregate effect 

contributed by both building good reputation in outward (Social performance) and 

strengthening firm’s fundamental (Governance performance). 

 

ESG category scores in Social and Governance dimensions 

Panel B displays the section of category scores in Social dimensions. Among the 

categories, all the categories are negatively associated with idiosyncratic risk 

individually (Community in column (3) is insignificant). However, when the categories 

are put together in column (5), only the coefficients on Human Rights and Product 

Responsibility are significantly negative. Workforce and Human Rights are both related 

to employees. The difference between them is that Workforce is related to employees’ 

well-being and can be various from firm to firm, whereas Human Rights includes 

indicators like policies for child labor and forced labor, focusing on firm’s compliance 

with the basic human rights. The result shows that human rights are highly valued in 

American firms and suggests that if firms do not comply with policies of human rights 

exactly, their reputation may be destroyed. With regard to Product Responsibility, the 

category directly related to customers, the indicators include not only product quality 

and service policies but also items about controversial industry, such firearms, 

gambling, tobacco, etc. This is to say, if firms want to build good product impression 

on customers, besides product quality itself, they also need to make sure their products 

are not involved those industries considered as unethical or social irresponsible (Byrne, 

2010) as well. 

As for Governance dimension in Panel C, Management and CSR Strategy show 

consistently negative associations with idiosyncratic risk both individually and 

collectively. These two categories mainly focus on organizations of broad and CSR 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202000594

20 

committee. The result suggests that having better monitor in operation and CSR 

engagement can strengthen the fundamental of firm and further reduce firm-specific 

risk. On the other hand, Shareholder displays a positive relation with idiosyncratic risk. 

One possible explanation might be that Shareholder Score is designed for shareholder 

protection and includes indicators about anti-takeover policies, such as poison pill and 

golden parachute. These policies may cause the agency problem of shareholders. The 

better shareholders are protected, they have less incentives to monitor firm’s operation 

and to defense the external threat (e.g., takeover), which may increase firm risks. 

 

4.3 The Effect of ESG Scores on Crash Risk  

Table 4. presents the results of the relation between ESG scores and crash risk. 

Panel A reports the section of ESG, Social and Governance pillar scores, while Panel 

B and Panel C display the sections of category scores in Social and Governance 

dimensions respectively. 

 

< Insert Table 4> 

 

In this table, almost all the coefficients on ESG scores are insignificant, which 

suggests ESG performance cannot effectively reduce crash risk. The result is 

inconsistent with Kim et al. (2014) in which the mitigating effect of CSR on crash risk 

was found. The possible reason is that though the crash risk measures are calculated 

with firm-specific return, they may still be influenced by the whole market movement, 

such as the financial crisis in 2008. Thus, when there is a big market shock, it may cover 

the minor risk-reduction effect of ESG. 
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The significantly positive relation between ESG score and DUVOL is contributed 

by Management Score in Governance dimension, which implies that instead of 

decreasing crash risk, having good management may even increase the crash risk.  

 

4.4 The Effect of ESG Scores on Financial Constraint  

Table 5. presents the results of the relation between ESG scores and financial 

constraint. Panel A reports the section of ESG, Social and Governance pillar scores, 

while Panel B and Panel C display the sections of category scores in Social and 

Governance dimensions respectively. 

 

< Insert Table 5> 

 

Panel A shows that all the ESG, Social and Governance pillar scores are negatively 

related with KZ index and WW index. This suggests that ESG performance can reduce 

financial constraints effectively and it is an aggregate effect contributed by all the 

dimensions, not a particular dimension. However, the ESG scores have positive 

association with SA index, which is opposite to KZ index and WW index. In panels B 

and C, I find similar results to Panel A. That is, category scores are negatively 

associated with KZ index and WW index but positively associated with SA index.  

This inconsistence may arise from the structural differences between SA index and 

the other two indices. As mentioned in Section 3.2.2, KZ index and WW index include 

fundamental financial indicators, such as leverage, cash flow, dividend (see Eq. (7) and 

(8)), while SA index only keeps firm size and age as components (see Eq. (9)). However, 

as Table 2. shows, Size is positively correlated with ESG scores, which causes the 

positive relation between SA index and ESG scores. Between the opposite results, I 

tend to believe KZ index and WW index since they are constructed with fundamental 
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financial indicators, which have economic implication to explain the financial 

constraints. Thus, in following sections, I will mainly focus on the results of KZ index 

and WW index to see the relations between ESG scores and financial constraints. 

In the results of the effect of ESG scores on financial constraints, endogenous 

problem should be concerned since the measures of financial constraints is mainly 

calculated with accounting data from Compustat. The independent variables have been 

one-year-lagged, however, accounting data are highly correlated between year and year, 

which may still cause the reverse causality problem. 

 

4.5 Averages of Each Quintiles in Terms of ESG and Pillar Scores  

Table 6. presents the mean values of risk variables in different ESG quintiles to 

see the change of risks as ESG ranks rise. Firstly, the observations are ranked by ESG 

scores by year and grouped into five quintiles from 1st (bottom 20%) to 5th (top 20%). 

Then, due to the unbalanced year distribution of the sample, I average the variables in 

two stage. (i.e., I average variables in the same quintile by year first, then average the 

annual mean by quintile.) This can avoid the results being dominated by the years with 

more observations. The observations are ranked by ESG Score, Social Pillar Score and 

Governance Pillar Score in panels A, B and C respectively. The last two columns in 

each panel display the results of unpaired T-test between quintile 1st and 5th with the 

original data (Pool) and the annual mean data (By year). 

 

< Insert Table 6> 

 

Table 6. allows us to see a rough pattern of how the risks change in respond to each 

ESG quintile. In Panel A, the mean values of idiosyncratic risk, KZ index and WW 

index are descending as ESG quintile rises. According to the results of T-test, these 
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three risks also show significantly smaller mean values in quintile 5th than in quintile 

1st. This implies that, in average, firms with higher ESG score have lower idiosyncratic 

risk, KZ index and WW index. However, along with the increase of ESG Score, the 

averages of NCSKEW and DUVOL rise while SA index does not change much. In 

addition, I find the changes of NCSKEW, DUVOL, KZ index and SA index are not 

perfectly ascending or descending, which implies it might not be a linear relation 

between ESG scores and these risk variables. In panels B and C, the trends of risk 

changes in respond to the Social and Governance quintiles are similar to the ESG 

quintile in Panel A. That is, as Social and Governance quintiles rise, idiosyncratic risk, 

KZ index and WW index are descending while NCSKEW and DUVOL are ascending. 

The SA index does not change much as well. 

 

4.6 The Effect of Piecewise ESG and Pillar Scores on Firm Risks  

In last section, I find that relations between ESG scores and risk variables might not 

be linear. Therefore, I employ the piecewise linear regression, which can separately 

observe the impact of each ESG quintile on risk variables. Following Sirri and Tufano 

(1998), I rank the ESG scores from 0 to 1 by year and assign five ESG quintiles (quintile1 

to quintle5) from low to high. Each quintile is calculated as minimum of 0.2 or ESG 

quintile minus the values of the previous quintiles. For example, if one firm has a ranked 

ESG Score of 0.55, it has a value of 0.2 in ESG quintile1 and ESG quintile2, a value of 

0.15 in ESG quintile3 and a value of 0 in ESG quintile4 and ESG quintile5. The result of 

piecewise regression is demonstrated in Table 7., using ESG Score, Social Pillar Score 

and Governance Pillar Score as the quintiles in panels A, B and C respectively. 

 

< Insert Table 7> 
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Since the three panels display the similar results in response to the same risk 

variables, the following will be discussed based on the risk measures. In column (1), I 

find that the significantly negative association between ESG scores and idiosyncratic 

risk disappears after ESG scores are divided into 5 quintiles. This suggests the 

mitigating effect of ESG scores on firm-specific risk is an aggregate effect contributed 

by all levels of ESG quintiles. 

In columns (2) and (3), the effects of ESG, S and G quintiles on crash risks are still 

unclear. However, I find that the positive coefficients turn into negative as the ESG 

quintile rises in Panel A, though the coefficients are insignificant. This shows there 

might be a slight effect of ESG performance on crash risk reduction.  

Regarding to financial constraints, all the three panels show the significantly 

negative coefficients on quintile4 and quintile5 in columns (4) and (5), which implies 

that the mitigating effect of ESG performance on financial constraints works only if 

firms have a better ESG performance than other firms.  

 

4.7 The Difference between with ESG Scores and without ESG Scores  

In the last section of this study, I extend the sample to all the firms regardless of 

having ESG scores or not. (i.e., I collect all the available American firms in both CRSP 

and Compustat database from 2002 to 2018.) Since the data in the Refinitiv ESG 

database are collected and updated by analysts. This implies those firms available in 

the ESG database might be large enough, disclose enough ESG information or have 

good performance in ESG to catch analysts’ attention. On the other hand, ESG data 

available in database, at some degree, implies more analysts’ coverage and monitoring 

form the society. This may provide indirect social pressure to the firms to reduce firms’ 

irresponsible activities and eventually temper firm risks (Jo and Harjoto, 2014). Thus, 
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the issue whether firms with ESG scores can have lower risks than those without ESG 

scores will be discussed in this section. 

 

Table 8. presents the descriptive statistics of the extended sample. There are totally 

47,588 firm-years, with 13,151 observations with ESG scores and 34,437 observations 

without ESG scores. The observations that stock prices are under $5 are excluded, so the 

number of the observations with ESG scores are slightly different from the prior sample. 

All the variables except ESG scores are winsorized at bottom and top 0.5% levels.  

 

< Insert Table 8> 

 

Table 9. presents the regression result estimating Eq. (10) with the extended 

sample to see the differences in effects of ESG dummy on risks between with-ESG-

score firms and without-ESG-score firms. The ESG dummy takes the value of ‘1’ for 

those observations with ESG scores while takes the value of ‘0’ if not.  

Due to the extension of sample, the significance of coefficients on ESG variables 

are magnified, but the result is almost consistent with prior analysis. That is, comparing 

with firms without ESG scores, firms with ESG scores are associated with lower 

idiosyncratic risk, and financial constraints. It might because the increase of 

transparency in ESG reduces the information asymmetry between firm and investors or 

the creditors. Furthermore, the indirect social pressure from analysts’ coverage and the 

society monitoring may also limit firms’ irresponsible behavior. By contrast, the 

positive coefficients on ESG become significant in column (2) and (3). This is to say, 

firms with ESG scores facing higher crash risk than firms without ESG scores. 

 

< Insert Table 9>  
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5. Suggestions for Further Research 

In this study, I provide an overview of the risk-mitigating effect of ESG Score, 

pillar scores and category scores on idiosyncratic risk, crash risk and financial 

constraints. However, there are some concerns and limitations. 

The first is the measures of crash risk. I follow Kim et al. (2014) measuring crash 

risk with NCSKEW and DUVOL, defined as negative skewness of stock price return 

and the down-to-up volatility. They are quite different from the normal perception of 

crash risk. When it comes to crash risk, firms and investors care about the extremely 

negative return of stock price. Indices such as VaR (Value-at-Risk) and MDD 

(Maximum drawdown) are also widely used to measure crash risk in academic fields. 

Further research can change the measurement of crash risk or even use both 

measurements to compare the difference in risk-mitigation effect of ESG scores. 

Secondly, there are some limitations when using indices to measure risk. That is, 

the risk indices are continuous value. Higher value means higher risk firm faces. 

However, what the firms and shareholders really care is in which value of the risk index 

represents firm has the risk. Take financial constraint as example, in which levels of 

KZ index and WW index represents firm is financial constrained. Therefore, in further 

research, researchers can set critical values for the downside risk measures and transfer 

the risk measures into risk dummies.   

Finally, in the last section of this study, I use the extended sample to see the 

differences in effects of ESG on risks between with-ESG-score firms and without-ESG-

score firms. However, the result may have some selection bias since the ESG scores are 

omitted in without-ESG-score firms. Thus, further research can employ hackman model 

or other econometric method to correct the potential selection bias. 
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6. Conclusion 

This study aims to investigate the impact of ESG performance, individual 

dimensions of Social and Governance performance on firm risks, and whether there is 

any specific category that is the key driver to affect firm risks in the field of ESG.  

I conclude this study in four parts. First, Both ESG Score and pillar scores of Social 

and Governance can effectively reduce future firm-specific risk and financial 

constraints. This suggests that the risk-mitigating effects of ESG performance are 

contributed by good performance in both Social and Governance. Social dimension is 

directly related to external stakeholders. Thus, engaging in Social dimension may build 

a good reputation. When firms suffer from a hard time, external shareholders will be 

more tolerant. Governance dimension (including Workforce in Social dimension) is 

associated with internal stakeholders, policies, and so on. Engaging in Governance 

dimension helps strengthen the firm fundamentally to resist the risks. 

Secondly, although all the ESG Score, pillar scores and category scores have 

similar patterns in response to the risk measures individually, there are some differences 

when putting the categories together. In Social dimension, the mitigating effects on 

idiosyncratic risk and financial constraints are mainly contributed by Human Rights 

and Product Responsibility. This suggests that firm’s compliance with world-

recognized human right policies and strict control of product qualify can help build 

good reputation for further risk reduction. As to Governance dimension, the scores of 

Management and CSR Strategy are negatively associated with risks, while 

Shareholders has positive relation with firm-specific risk. This is to say, having better 

monitor in operation and CSR engagement helps strengthen firm fundamentally, but 

better protection of shareholders may decrease their incentives to monitor firm’s 
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operation and to defense the external threat (e.g., takeover), which may increase firm’s 

risk. The is shareholder’s agency problem. 

Thirdly, from the perspective of risk measures, ESG performance can only help 

risk reduction on idiosyncratic risk and financial constraints (KZ index and WW index) 

in the sample of this study. The relation between ESG scores and crash risk measure 

(i.e., NCSKEW and DUVOL) are still inconclusive. The possible reason is that the 

crash risk measures may be influenced by the whole market movement. When there is 

a big market shock, it may cover the minor risk-reduction effect of ESG. Regarding to 

SA index, the other financial constraints measure, the relations between ESG scores 

and it are totally opposite to KZ index and WW index. I tend to support the results of 

KZ index and WW index since they are constructed with fundamental financial 

indicators, which have economic implication to explain the financial constraints.  

Finally, in the piecewise ESG regression, the significantly negative coefficients 

appear in the top two quintiles (i.e., quintile4 and quintile5) on KZ index and WW index. 

This is to say, for reduction of financial constraints, having good ESG performance is 

not enough. The risk-mitigating effect works only if the firm has better ESG 

performance than other firms. However, the negative associations between ESG scores 

and idiosyncratic risk disappear, which implies the mitigating effect on firm-specific 

risk is not in particular quintile but contributed by all levels of ESG quintiles.  

In additional research, the sample is extended to those firms without ESG scores. I 

find that firms with ESG data are facing lower specific risk and financial constraints, 

compared to those without ESG scores. There are two possible reasons. One is higher 

transparency, which decreases asymmetric information between firm and stakeholders. 

The other is indirect social pressure from analysts, which can reduce firms’ 

irresponsible activities.  
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Table 1. Descriptive statistics and sample distribution 

This tables presents descriptive statistics in Panel A and sample distribution in Panel B. The sample period is from 2002 to 2018. 

Panel A displays all the variables in this study, including Refinitiv ESG scores, risk measures and control variables. All the risk 

variables and control variables are winsorized at bottom and top 0.5% levels. Panel B displays the sample distribution by year. 

Panel A：Descriptive statistics 

Variable N Mean STD Median Min Max 

ESG variables       

ESG Score    13,460  0.4878 0.1752 0.4548 0.0733 0.9766 

Environment Pillar Score    13,460  0.4594 0.2210 0.4087 0.0283 0.9909 

Social Pillar Score    13,460  0.4986 0.1974 0.4731 0.0376 0.9904 

Governance Pillar Score    13,460  0.5070 0.2152 0.5044 0.0275 0.9901 

Workforce Score    13,460  0.4297 0.2737 0.3926 0.0008 0.9984 

Human Rights Score    13,459  0.4685 0.2295 0.3827 0.0313 0.9980 

Community Score    13,460  0.6472 0.2279 0.6852 0.0020 0.9983 

Product Responsibility Score    13,460  0.5056 0.2424 0.4500 0.0042 0.9968 

Management Score    13,460  0.5076 0.2849 0.5065 0.0003 0.9998 

Shareholders Score    13,460  0.4985 0.2852 0.4974 0.0005 0.9998 

CSR Strategy Score    13,460  0.5179 0.2536 0.3863 0.0005 0.9998 

Risk variables       

Idio risk    13,460  0.2867 0.1532 0.2444 0.0992 1.0440 

NCSKEW    13,460  0.1655 1.5812 0.0080 -4.7420 7.2260 

DUVOL    13,460  0.0272 0.4451 0.0006 -1.2119 1.5662 

KZ    13,447  0.7915 1.2899 0.9224 -6.1730 3.4219 

WW    13,354  -0.4249 0.0920 -0.4256 -0.6923 -0.1670 

SA    11,386  -1.4762 0.5231 -1.4800 -3.2269 -0.0834 

Control variables       

LEV    13,460  0.2304 0.1739 0.2148 0.0000 0.7589 

MB    13,460  4.3107 7.3366 2.5230 0.4274 74.2378 

Size    13,460  8.6187 1.7020 8.5455 4.5241 13.7229 

ROA    13,460  0.0341 0.1134 0.0414 -0.6936 0.3068 

SIGMA    13,460  0.0217 0.0110 0.0187 0.0076 0.0765 

RET    13,460  0.0005 0.0014 0.0006 -0.0043 0.0059 

DTURNOVER    13,460  0.0104 0.9259 0.0056 -4.7015 4.6326 
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Table 1. (continued) 

Panel B：Sample distribution by year 

Year N Percent (%) 

2002           238  1.77 

2003           274  2.04 

2004           349  2.59 

2005           395  2.93 

2006           405  3.01 

2007           445  3.31 

2008           559  4.15 

2009           628  4.67 

2010           650  4.83 

2011           665  4.94 

2012           678  5.04 

2013           692  5.14 

2014           736  5.47 

2015        1,195  8.88 

2016        1,698  12.62 

2017        1,868  13.88 

2018        1,985  14.75 

Total 13,460 100 
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Table 2. Pearson correlation coefficients between variables 

This table presents Pearson correlation coefficients between all the variables in this study. * indicates statistical significance at the 5% level. 

  Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 

(1) ESG Score 1           

(2) Environment Pillar Score 0.8819* 1          

(3) Social Pillar Score 0.8640* 0.7118* 1         

(4) Governance Pillar Score 0.7363* 0.4483* 0.4228* 1        

(5) Workforce Score 0.7734* 0.6315* 0.9146* 0.3641* 1       

(6) Human Rights Score 0.6257* 0.5852* 0.6426* 0.3134* 0.4996* 1      

(7) Community Score 0.5906* 0.4640* 0.6739* 0.3251* 0.4412* 0.3433* 1     

(8) Product Responsibility Score 0.5577* 0.4558* 0.6551* 0.2670* 0.4192* 0.3873* 0.3615* 1    

(9) Management Score 0.6546* 0.3718* 0.3590* 0.9379* 0.3049* 0.2653* 0.2829* 0.2306* 1   

(10) Shareholders Score 0.2263* 0.0743* 0.0666* 0.4479* 0.0634* 0.0259* 0.0582* 0.0330* 0.1536* 1  

(11) CSR Strategy Score 0.7334* 0.6845* 0.6127* 0.5192* 0.5371* 0.4989* 0.4257* 0.3841* 0.3824* 0.0982* 1 

(12) Idio risk -0.2446* -0.1963* -0.2257* -0.1868* -0.1877* -0.1548* -0.1790* -0.1615* -0.1699* -0.0339* -0.2092* 

(13) NCSKEW 0.0261* 0.0228* 0.0124 0.0303* 0.0035 0.0290* 0.0128 0.0109 0.0264* 0.0151 0.0223* 

(14) DUVOL 0.0554* 0.0408* 0.0292* 0.0701* 0.0171* 0.0346* 0.0280* 0.0252* 0.0643* 0.0241* 0.0557* 

(15) KZ -0.0368* -0.0458* -0.0577* 0.0159 -0.0512* -0.0800* -0.0067 -0.0503* 0.0151 0.0316* -0.0353* 

(16) WW -0.4849* -0.4240* -0.4568* -0.3213* -0.3828* -0.3060* -0.3947* -0.2907* -0.2663* -0.0937* -0.4198* 

(17) SA 0.0832* 0.0930* 0.1025* 0.0047 0.0813* 0.0762* 0.1063* 0.0538* 0.0057 -0.0334* 0.0565* 

(18) LEV 0.1066* 0.0896* 0.0505* 0.1280* 0.0291* 0.0563* 0.0780* 0.0152 0.1113* 0.0392* 0.1397* 

(19) MB 0.0393* 0.0430* 0.0442* 0.0085 0.0604* 0.0487* -0.0070 0.0043 0.0223* -0.0396* 0.0122 

(20) Size 0.5098* 0.4518* 0.4789* 0.3317* 0.4025* 0.3199* 0.4138* 0.3003* 0.2734* 0.1047* 0.4276* 

(21) ROA 0.1253* 0.0995* 0.1168* 0.0958* 0.0847* 0.0996* 0.1157* 0.0792* 0.0767* 0.0399* 0.1175* 

(22) SIGMA -0.2006* -0.1603* -0.1740* -0.1660* -0.1470* -0.1321* -0.1280* -0.1217* -0.1508* -0.0337* -0.1804* 

(23) RET -0.0307* -0.0222* -0.0149 -0.0405* -0.0004 -0.0170* -0.0250* -0.0231* -0.0350* -0.0117 -0.0465* 

(24) DTURNOVER -0.0052 -0.0096 -0.0006 -0.0022 0.0002 -0.0034 0.0016 -0.0027 -0.0010 -0.0016 -0.0051 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202000594
35 

 

Table 2. (continued) 

 Variables (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) 

(12) Idio risk 1             

(13) NCSKEW 0.0783* 1            

(14) DUVOL 0.0253* 0.9113* 1           

(15) KZ 0.1122* -0.0103 -0.0195* 1          

(16) WW 0.4257* 0.0315* 0.0106 0.0031 1         

(17) SA 0.0136 -0.0226* -0.0559* 0.0147 -0.1043* 1        

(18) LEV 0.0027 0.0281* 0.0419* 0.5151* -0.0799* 0.0726* 1       

(19) MB 0.0353* -0.0366* -0.0377* 0.1064* 0.1384* 0.0580* 0.1727* 1      

(20) Size -0.3995* -0.0125 0.0048 0.1722* -0.9069* 0.1390* 0.1580* -0.1455* 1     

(21) ROA -0.4518* -0.0304* -0.0136 -0.2956* -0.2125* 0.0544* -0.0529* -0.0082 0.1700* 1    

(22) SIGMA 0.9555* 0.0511* 0.0016 0.1097* 0.3251* 0.0521* -0.0047 0.0089 -0.2993* -0.4022* 1   

(23) RET -0.0227* -0.3619* -0.4425* -0.0099 0.0396* 0.0322* -0.0855* 0.1421* -0.0638* 0.0903* -0.0335* 1  

(24) DTURNOVER 0.2251* 0.0794* 0.0737* 0.0084 -0.0179* 0.0167 0.0416* -0.0083 -0.0057 -0.0405* 0.2366* -0.0974* 1 



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU20200059436 

Table 3. Regression analysis of ESG scores on idiosyncratic risk 

This table presents OLS regression estimates for the relation between ESG scores on idiosyncratic risk. Panel A displays the 

section of ESG, Social and Governance pillar scores; Panel B and Panel C display the sections of category scores in Social and 

Governance dimensions. All models include two-way fixed effects and clustering of two-digit industry and year. *, ** and *** 

indicate statistical significance at the 10, 5 and 1 % level respectively. 

Panel A：ESG, Social and Governance pillar scores 

  (1) (2) (3) (4) 

Dependent variable Idio Risk    

Intercept 0.5458*** 0.5473*** 0.5518*** 0.5524*** 

 (21.71) (21.70) (21.60) (21.45) 

ESG Score -0.0345***    

 (-4.04)    

Environment Pillar Score    0.016** 

    (1.98) 

Social Pillar Score  -0.0242***  -0.0248*** 

  (-3.91)  (-2.99) 

Governance Pillar Score   -0.0301*** -0.0287*** 

   (-4.01) (-3.65) 

LEV 0.0591*** 0.0591*** 0.0622*** 0.0611*** 

 (5.09) (5.10) (5.48) (5.40) 

MB -0.0002  -0.0002  -0.0002  -0.0002  

 (-0.99) (-1.07) (-1.16) (-1.06) 

Size -0.0277*** -0.0285*** -0.0286*** -0.0282*** 

 (-18.82) (-18.67) (-20.94) (-18.66) 

ROA -0.4905*** -0.4915*** -0.4883*** -0.4883*** 

 (-25.23) (-25.23) (-24.84) (-25.00) 

RET -9.1568*** -9.1211*** -9.1904*** -9.1795*** 

 (-4.08) (-4.07) (-4.10) (-4.09) 

DTURNOVER 0.0109*** 0.0109*** 0.0109*** 0.0109*** 

 (3.80) (3.81) (3.77) (3.79) 

Year FE Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 13,456 

Adjusted R2 0.4792 0.4789 0.4797 0.4800 
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Table 3. (continued) 

Panel B：Category scores in Social dimension 

  (1) (2) (3) (4) (5) 

Dependent variable Idio Risk     

Intercept 0.5462*** 0.5489*** 0.5518*** 0.5534*** 0.548*** 

 (21.29) (21.68) (21.51) (21.50) (20.92) 

Workforce Score -0.013***    -0.0071  

 (-3.08)    (-1.36) 

Human Rights Score  -0.0179***   -0.012** 

  (-3.27)   (-1.98) 

Community Score   -0.0048   0.0026  

   (-0.91)  (0.47) 

Product Responsibility Score    -0.0155*** -0.011** 

    (-3.53) (-2.43) 

LEV 0.0596*** 0.0612*** 0.062*** 0.0607*** 0.0592*** 

 (5.19) (5.36) (5.42) (5.26) (5.11) 

MB -0.0002  -0.0002  -0.0002  -0.0002  -0.0002  

 (-1.11) (-1.21) (-1.35) (-1.27) (-1.06) 

Size -0.0291*** -0.0292*** -0.0301*** -0.0296*** -0.0284*** 

 (-17.88) (-20.10) (-21.09) (-20.13) (-19.15) 

ROA -0.4919*** -0.4912*** -0.4913*** -0.4912*** -0.4915*** 

 (-25.17) (-25.09) (-24.75) (-24.99) (-25.24) 

RET -9.0917*** -9.1376*** -9.1169*** -9.1564*** -9.1459*** 

 (-4.05) (-4.07) (-4.07) (-4.09) (-4.07) 

DTURNOVER 0.0109*** 0.0109*** 0.0109*** 0.0109*** 0.0109*** 

 (3.80) (3.79) (3.78) (3.80) (3.81) 

Year FE Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes 

Observations 13,456 13,455 13,456 13,456 13,455 

Adjusted R2 0.4787 0.4788 0.4784 0.4788 0.4791 
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Table 3. (continued) 

Panel C：Category scores in Governance dimension 

  (1) (2) (3) (4) 

Dependent variable Idio Risk    

Intercept 0.5501*** 0.5487*** 0.5454*** 0.5412*** 

 (21.71) (21.28) (21.87) (21.68) 

Management Score -0.0258***   -0.0246*** 

 (-4.83)   (-4.64) 

Shareholders Score  0.008**  0.0116*** 

  (2.20)  (3.29) 

CSR Strategy Score   -0.0236*** -0.0177*** 

   (-3.63) (-2.76) 

LEV 0.0625*** 0.0621*** 0.0603*** 0.061*** 

 (5.51) (5.47) (5.32) (5.38) 

MB -0.0002  -0.0003  -0.0002  -0.0002  

 (-1.13) (-1.35) (-1.12) (-0.94) 

Size -0.0286*** -0.0305*** -0.0282*** -0.0271*** 

 (-20.64) (-20.21) (-19.71) (-20.06) 

ROA -0.4886*** -0.4923*** -0.4891*** -0.488*** 

 (-25.13) (-24.82) (-24.81) (-25.23) 

RET -9.1905*** -9.1019*** -9.1857*** -9.2302*** 

 (-4.08) (-4.06) (-4.11) (-4.10) 

DTURNOVER 0.0109*** 0.0109*** 0.0108*** 0.0108*** 

 (3.77) (3.78) (3.78) (3.78) 

Year FE Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 13,456 

Adjusted R2 0.4802 0.4785 0.4792 0.4810 
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Table 4. Regression analysis of ESG scores on crash risk 

This table presents OLS regression estimates for the relation between ESG scores on crash risk. Panel A displays the section of ESG, Social and Governance pillar scores; Panel B and Panel C 

display the sections of category scores in Social and Governance dimensions. All models include two-way fixed effects and clustering of two-digit industry and year. *, ** and *** indicate statistical 

significance at the 10, 5 and 1 % level respectively. 

Panel A：ESG Score and pillar scores 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Dependent variable NCSKEW    DUVOL    

Intercept -0.1269  -0.1345  -0.1458  -0.1317  -0.0769 -0.0814 -0.0894 -0.0858 
 (-0.59) (-0.63) (-0.68) (-0.61) (-1.19) (-1.25) (-1.38) (-1.31) 

ESG Score 0.1081     0.0685**    

 (0.97)    (2.21)    

Environment Pillar Score    0.0389     0.0018 
    (0.39)    (0.07) 

Social Pillar Score  0.0527   0.0101   0.0361  0.0191 
  (0.59)  (0.09)  (1.42)  (0.62) 

Governance Pillar Score   0.0701  0.0580    0.054*** 0.0494** 
   (0.94) (0.75)   (2.59) (2.32) 

LEV 0.0765  0.0737  0.0670  0.0732  0.0012 -0.0002 -0.0049 -0.0023 
 (0.71) (0.69) (0.62) (0.68) (0.04) (-0.01) (-0.17) (-0.08) 

MB 0.0026  0.0027  0.0027  0.0026  0.0012** 0.0013** 0.0013** 0.0013** 
 (1.09) (1.12) (1.17) (1.10) (2.07) (2.15) (2.23) (2.11) 

Size 0.0026  0.0067  0.0068  0.0032  0.0048 0.0072* 0.0069** 0.0055 
 (0.18) (0.51) (0.56) (0.22) (1.23) (1.96) (2.07) (1.40) 

ROA 0.5734*** 0.5754*** 0.569*** 0.5708*** 0.227*** 0.2283*** 0.2236*** 0.2246*** 
 (2.85) (2.86) (2.81) (2.82) (4.83) (4.86) (4.73) (4.75) 

SIGMA -0.9960  -1.0332  -0.9967  -0.9922  -1.9945*** -2.0153*** -1.9825*** -1.9685*** 
 (-0.50) (-0.52) (-0.50) (-0.50) (-3.38) (-3.41) (-3.37) (-3.34) 

RET 20.1421  20.0452  20.1837  20.1960  19.4538*** 19.3917*** 19.4973*** 19.4856*** 
 (1.37) (1.36) (1.37) (1.37) (4.99) (4.98) (5.02) (5.02) 

DTURNOVER 0.0057  0.0058  0.0059  0.0058  0.0051 0.0051 0.0052 0.0051 
 (0.33) (0.34) (0.34) (0.34) (1.02) (1.02) (1.03) (1.01) 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 13,456 13,456 13,456 13,456 13,456 

Adjusted R2 0.0138 0.0138 0.0138 0.0137 0.0537 0.0534 0.0538 0.0537 
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Table 4. (continued) 

Panel B：Category scores in Social dimension 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Dependent variable NCSKEW     DUVOL     

Intercept -0.1198  -0.1336  -0.1407  -0.1417  -0.1025  -0.0770  -0.0843  -0.0868  -0.0884  -0.0770  
 

(-0.55) (-0.62) (-0.66) (-0.66) (-0.47) (-1.18) (-1.30) (-1.34) (-1.37) (-1.18) 

Workforce Score  0.0610  
   

0.0705  0.0262  
   

0.0243  
 

(1.04) 
   

(1.07) (1.64)  
  

(1.37) 

Human Rights Score  
 

0.0664  
  

0.0599  
 

0.0175  
  

0.0074  
  

(0.84) 
  

(0.72) 
 

(0.82) 
  

(0.34) 

Community Score  
  

-0.0539  
 

-0.0833  
  

0.0053  
 

-0.0055  
   

(-0.78) 
 

(-1.17) 
  

(0.27) 
 

(-0.28) 

Product Responsibility Score 
   

-0.0036  -0.0234  
   

0.0121  0.0037  
    

(-0.05) (-0.32) 
   

(0.64) (0.18) 

LEV 0.0790  0.0708  0.0646  0.0669  0.0779  0.0004  -0.0037  -0.0044  -0.0036  0.0005  
 

(0.74) (0.66) (0.60) (0.62) (0.73) (0.01) (-0.13) (-0.15) (-0.12) (0.02) 

MB 0.0026  0.0027  0.0029  0.0028  0.0026  0.0013** 0.0013** 0.0014** 0.0014** 0.0013** 
 

(1.08) (1.15) (1.22) (1.20) (1.07) (2.14) (2.28) (2.32) (2.32) (2.12) 

Size 0.0050  0.0063  0.0146  0.0111  0.0069  0.0075** 0.0088** 0.0097*** 0.0094*** 0.0073* 
 

(0.39) (0.51) (1.22) (0.95) (0.52) (2.13) (2.54) (2.80) (2.84) (1.94) 

ROA 0.5787*** 0.5746*** 0.5755*** 0.5734*** 0.5832*** 0.2293*** 0.2273*** 0.2268*** 0.2272*** 0.2295*** 
 

(2.88) (2.86) (2.85) (2.85) (2.89) (4.88) (4.84) (4.81) (4.83) (4.86) 

SIGMA -0.9930  -1.0257  -1.0892  -1.0910  -0.9491  -2.0118*** -2.0366*** -2.0522*** -2.0404*** -2.0055*** 
 

(-0.50) (-0.52) (-0.55) (-0.55) (-0.48) (-3.41) (-3.45) (-3.49) (-3.46) (-3.39) 

RET 19.9066  20.2262  19.9914  20.0510  19.8896  19.3357*** 19.4562*** 19.4081*** 19.4289*** 19.3863*** 
 

(1.35) (1.37) (1.36) (1.36) (1.34) (4.95) (4.99) (4.99) (4.99) (4.95) 

DTURNOVER 0.0056  0.0059  0.0062  0.0061  0.0057  0.0051  0.0053  0.0053  0.0053  0.0051  
 

(0.33) (0.34) (0.36) (0.35) (0.33) (1.02) (1.05) (1.05) (1.05) (1.02) 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 13,456 13,455 13,456 13,456 13,455 13,456 13,455 13,456 13,456 13,455 

Adjusted R2 0.0138 0.0138 0.0138 0.0137 0.0137 0.0535 0.0534 0.0533 0.0533 0.0533 
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Table 4. (continued) 

Panel C：Category scores in Governance dimension 

  (1) (2) (3) (4) (5) (6) (7) (8) 

Dependent variable NCSKEW    DUVOL    

Intercept -0.1426  -0.1651  -0.1568  -0.1830  -0.0870  -0.0934  -0.0877  -0.0961  
 

(-0.67) (-0.77) (-0.73) (-0.85) (-1.34) (-1.44) (-1.36) (-1.47) 

Management Score  0.0408  
  

0.0446  0.0385** 
  

0.039** 
 

(0.78) 
  

(0.83) (2.54) 
  

(2.48) 

Shareholders Score  
 

0.0660  
 

0.0635  
 

0.0196  
 

0.0155  
  

(1.25) 
 

(1.21) 
 

(1.35) 
 

(1.06) 

CSR Strategy Score  
  

-0.0634  -0.0796  
  

-0.0049  -0.0163  
   

(-0.87) (-1.06) 
  

(-0.23) (-0.77) 

LEV  
0.0664  0.0665  0.0625  0.0596  -0.0055  -0.0049  -0.0051  -0.0069  

(0.62) (0.62) (0.58) (0.55) (-0.19) (-0.17) (-0.17) (-0.23) 

MB 0.0027  0.0028  0.0029  0.0029  0.0013** 0.0014** 0.0014** 0.0013** 
 

(1.17) (1.21) (1.24) (1.24) (2.24) (2.36) (2.34) (2.27) 

Size 0.0082  0.0101  0.0168  0.0147  0.0075** 0.0098*** 0.0105*** 0.0088** 
 

(0.69) (0.91) (1.29) (1.11) (2.27) (3.06) (2.79) (2.35) 

ROA 0.5716*** 0.566*** 0.5776*** 0.5694*** 0.2253*** 0.2248*** 0.2274*** 0.2246*** 
 

(2.83) (2.81) (2.86) (2.82) (4.78) (4.77) (4.83) (4.76) 

SIGMA -1.0054  -1.1214  -1.1551  -1.1154  -1.9749*** -2.0625*** -2.0576*** -1.9994*** 
 

(-0.51) (-0.57) (-0.58) (-0.56) (-3.35) (-3.51) (-3.48) (-3.38) 

RET 20.1299  20.1548  19.9032  20.0323  19.4681*** 19.4297*** 19.3894*** 19.4512*** 
 

(1.37) (1.37) (1.35) (1.36) (5.01) (4.99) (4.99) (5.01) 

DTURNOVER 0.0059  0.0061  0.0061  0.0060  0.0052  0.0053  0.0053  0.0052  
 

(0.34) (0.35) (0.36) (0.35) (1.03) (1.06) (1.06) (1.03) 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 13,456 13,456 13,456 13,456 13,456 

Adjusted R2 0.0138 0.0139 0.0138 0.0138 0.0538 0.0534 0.0533 0.0538 
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Table 5. Regression analysis of ESG scores on financial constraint 

This table presents OLS regression estimates for the relation between ESG scores on financial constraint. Panel A displays the section of ESG, Social and Governance pillar scores; Panel B and 

Panel C display the sections of category scores in Social and Governance dimensions. All models include two-way fixed effects and clustering of two-digit industry and year. *, ** and *** indicate 

statistical significance at the 10, 5 and 1 % level respectively. 

Panel A：ESG Score and pillar scores 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Dependent variable KZ    WW    SA    

Intercept -1.1348*** -1.1108*** -1.0211*** -1.1846*** -0.083*** -0.0828*** -0.08*** -0.0813*** -2.5465*** -2.5504*** -2.5712*** -2.5366*** 
 (-6.05) (-5.93) (-5.55) (-6.19) (-17.13) (-16.73) (-16.35) (-16.82) (-34.60) (-34.60) (-35.77) (-33.69) 

ESG Score -0.6893***    -0.0165***    0.1181***    

 (-7.49)    (-7.15)    (3.15)    

Environment Pillar Score    -0.3508***    0.0033     0.0632** 
    (-5.48)    (1.31)    (2.09) 

Social Pillar Score  -0.5043***  -0.2666***  -0.0145***  -0.0143***  0.0833***  0.0405  
  (-6.43)  (-3.36)  (-6.16)  (-4.34)  (2.74)  (1.25) 

Governance Pillar Score   -0.2116*** -0.0612    -0.0089*** -0.0065***   0.0380  0.0119  
   (-4.56) (-1.38)   (-5.68) (-3.86)   (1.57) (0.48) 

LEV 3.5611*** 3.5551*** 3.6222*** 3.5428*** 0.0332*** 0.0327*** 0.0346*** 0.0331*** 0.1484*** 0.1494*** 0.1389*** 0.1513*** 
 (44.35) (43.45) (43.87) (43.58) (8.26) (8.31) (8.55) (8.38) (3.64) (3.63) (3.39) (3.67) 

MB 0.0086*** 0.0084*** 0.0075*** 0.0088*** -0.0001** -0.0001** -0.0002** -0.0001** 0.0026*** 0.0027*** 0.0028*** 0.0026*** 
 (3.86) (3.78) (3.28) (3.95) (-2.17) (-2.16) (-2.55) (-2.15) (3.96) (4.06) (4.28) (3.92) 

Size 0.1346*** 0.1217*** 0.094*** 0.1383*** -0.0449*** -0.045*** -0.0456*** -0.0449*** 0.0468*** 0.0492*** 0.054*** 0.0461*** 
 (6.75) (6.24) (5.63) (6.79) (-130.54) (-124.11) (-161.35) (-127.15) (7.42) (7.99) (10.33) (7.08) 

ROA -2.342*** -2.3602*** -2.3387*** -2.3517*** -0.0186  -0.0190  -0.0185  -0.0187  0.0010  0.0032  0.0067  0.0014  
 (-8.04) (-8.03) (-7.63) (-8.08) (-0.99) (-1.02) (-0.98) (-1.01) (0.01) (0.04) (0.09) (0.02) 

SIGMA 19.0606*** 19.131*** 19.3763*** 19.2067*** 0.9897*** 0.989*** 0.9927*** 0.9812*** 0.1602  0.1601  0.1245  0.1486  
 (12.16) (12.17) (12.14) (12.22) (12.65) (12.74) (12.70) (12.73) (0.18) (0.18) (0.14) (0.17) 

RET 14.8231  15.2942  14.8065  14.9527  -2.5267*** -2.5139*** -2.5268*** -2.5202*** -6.2649  -6.3945  -6.3786  -6.2430  
 (1.07) (1.09) (1.04) (1.08) (-3.82) (-3.80) (-3.81) (-3.82) (-1.16) (-1.18) (-1.18) (-1.15) 

DTURNOVER -0.0523*** -0.0522*** -0.0541*** -0.0523*** -0.0041*** -0.004*** -0.0041*** -0.004*** -0.0026  -0.0027  -0.0024  -0.0026  
 (-4.45) (-4.43) (-4.56) (-4.45) (-5.97) (-6.00) (-5.99) (-5.99) (-0.38) (-0.40) (-0.36) (-0.38) 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 12,860 12,860 12,860 12,860 12,814 12,814 12,814 12,814 11,041 11,041 11,041 11,041 

Adjusted R2 0.4369 0.4357 0.4329 0.4374 0.8372 0.8373 0.8370 0.8375 0.2603 0.2600 0.2596 0.2603 
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Table 5. (continued) 

Panel B：Category scores in Social dimension 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 

Dependent variable KZ     WW     

Intercept -1.1298*** -1.0859*** -1.0284*** -1.0003*** -1.0971*** -0.0833*** -0.0813*** -0.0802*** -0.0799*** -0.0821*** 
 

(-5.85) (-5.89) (-5.56) (-5.50) (-5.87) (-16.48) (-16.24) (-16.29) (-16.39) (-16.33) 

Workforce Score  -0.2524*** 
   

-0.0968** -0.0073*** 
   

-0.0037*** 
 

(-5.09) 
   

(-2.11) (-4.89) 
   

(-2.62) 

Human Rights Score  
 

-0.4672*** 
  

-0.3837*** 
 

-0.0069*** 
  

-0.0035** 
  

(-9.60) 
  

(-8.49) 
 

(-4.20) 
  

(-2.28) 

Community Score  
  

-0.1927*** 
 

-0.0645  
  

-0.0119*** 
 

-0.0099*** 
   

(-3.77) 
 

(-1.33) 
  

(-6.47) 
 

(-5.52) 

Product Responsibility Score 
   

-0.2391*** -0.105** 
   

-0.0043*** -0.0003  
    

(-5.52) (-2.58) 
   

(-3.41) (-0.22) 

LEV 3.5684*** 3.5965*** 3.611*** 3.5983*** 3.5675*** 0.0331*** 0.0342*** 0.0339*** 0.0341*** 0.0331*** 
 

(43.30) (43.70) (43.78) (43.70) (43.34) (8.40) (8.46) (8.42) (8.43) (8.38) 

MB 0.0082*** 0.008*** 0.0074*** 0.0075*** 0.0084*** -0.0001** -0.0002** -0.0001** -0.0002*** -0.0001** 
 

(3.67) (3.50) (3.26) (3.30) (3.75) (-2.29) (-2.55) (-2.55) (-2.64) (-2.25) 

Size 0.1065*** 0.1136*** 0.095*** 0.0949*** 0.1276*** -0.0454*** -0.0457*** -0.0453*** -0.0459*** -0.0448*** 
 

(5.70) (6.74) (5.47) (5.63) (6.59) (-134.94) (-142.84) (-141.62) (-154.68) (-119.12) 

ROA -2.3676*** -2.3535*** -2.343*** -2.3516*** -2.3555*** -0.0193  -0.0190  -0.0185  -0.0191  -0.0186  
 

(-7.91) (-7.91) (-7.58) (-7.73) (-8.06) (-1.03) (-1.00) (-0.97) (-1.00) (-0.99) 

SIGMA 19.2549*** 19.1606*** 19.6614*** 19.4242*** 18.9909*** 0.9926*** 0.9973*** 1.0048*** 1.001*** 0.9942*** 
 

(12.18) (12.00) (12.26) (12.20) (12.07) (12.72) (12.81) (12.89) (12.80) (12.79) 

RET 15.7260  14.9291  14.7917  14.6062  14.9565  -2.5016*** -2.5188*** -2.531*** -2.521*** -2.5239*** 
 

(1.11) (1.07) (1.04) (1.03) (1.08) (-3.77) (-3.79) (-3.80) (-3.79) (-3.80) 

DTURNOVER -0.0528*** -0.0535*** -0.0541*** -0.0538*** -0.0524*** -0.0041*** -0.0041*** -0.0041*** -0.0041*** -0.004*** 
 

(-4.47) (-4.51) (-4.59) (-4.53) (-4.44) (-5.99) (-6.02) (-6.07) (-6.01) (-6.04) 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 12,860 12,859 12,860 12,860 12,859 12,814 12,813 12,814 12,814 12,813 

Adjusted R2 0.4340 0.4370 0.4328 0.4337 0.4378 0.8370 0.8369 0.8373 0.8368 0.8375 
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Table 5. (continued)  

  (11) (12) (13) (14) (15) 

Dependent variable SA     

Intercept -2.5693*** -2.5635*** -2.5677*** -2.573*** -2.5937*** 
 (-34.61) (-35.79) (-35.61) (-35.53) (-34.93) 

Workforce Score  -0.0007     -0.0549*** 
 (-0.03)    (-2.69) 

Human Rights Score  
 0.0464**   0.0305  

  (2.00)   (1.28) 

Community Score  
  0.1385***  0.1415*** 

   (6.21)  (6.29) 

Product Responsibility Score    0.0602*** 0.0414** 
    (3.49) (2.28) 

LEV 0.1395*** 0.1415*** 0.1452*** 0.1444*** 0.1392*** 
 (3.41) (3.44) (3.53) (3.51) (3.38) 

MB 0.0029*** 0.0028*** 0.0027*** 0.0028*** 0.0028*** 
 (4.34) (4.26) (4.11) (4.23) (4.25) 

Size 0.0563*** 0.053*** 0.0463*** 0.0526*** 0.0473*** 
 (9.22) (9.49) (8.88) (10.05) (7.85) 

ROA 0.0095  0.0060  -0.0012  0.0056  -0.0019  
 (0.13) (0.08) (-0.02) (0.07) (-0.03) 

SIGMA 0.1003  0.1525  0.0578  0.1384  0.0540  
 (0.11) (0.17) (0.07) (0.16) (0.06) 

RET -6.4310  -6.4990  -6.1912  -6.2676  -6.0959  
 (-1.19) (-1.20) (-1.14) (-1.16) (-1.13) 

DTURNOVER -0.0024  -0.0025  -0.0027  -0.0026  -0.0026  
 (-0.35) (-0.36) (-0.40) (-0.38) (-0.37) 

Year FE Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes 

Observations 11,041 11,040 11,041 11,041 11,040 

Adjusted R2 0.2594 0.2598 0.2622 0.2601 0.2628 
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Table 5. (continued) 

Panel C：Category scores in Governance dimension 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Dependent variable KZ    WW    SA    

Intercept -1.0299*** -1.0337*** -1.144*** -1.1472*** -0.0804*** -0.0802*** -0.0841*** -0.0838*** -2.5704*** -2.5574*** -2.5361*** -2.5243*** 
 

(-5.58) (-5.44) (-6.12) (-6.06) (-16.37) (-15.77) (-17.15) (-16.73) (-35.72) (-36.25) (-35.19) (-35.38) 

Management Score  -0.1168*** 
  

-0.0486  -0.0051*** 
  

-0.0029** 0.0311* 
  

0.0185  
 

(-3.28) 
  

(-1.35) (-4.38) 
  

(-2.34) (1.69) 
  

(0.94) 

Shareholders Score  
 

0.0007  
 

0.0226  
 

-0.0010  
 

-0.0001  
 

-0.0356* 
 

-0.0412** 
  

(0.02) 
 

(0.68) 
 

(-0.79) 
 

(-0.12) 
 

(-1.93) 
 

(-2.19) 

CSR Strategy Score  
  

-0.4569*** -0.4455*** 
  

-0.0147*** -0.0139*** 
  

0.1108*** 0.1085*** 
   

(-8.91) (-8.79) 
  

(-9.67) (-8.84) 
  

(3.72) (3.50) 

LEV  3.6234*** 3.6208*** 3.5876*** 3.5891*** 0.0346*** 0.0346*** 0.0335*** 0.0336*** 0.1381*** 0.1396*** 0.1476*** 0.1465*** 
 

(43.79) (43.68) (42.66) (42.57) (8.55) (8.51) (8.14) (8.21) (3.36) (3.40) (3.60) (3.54) 

MB 0.0074*** 0.0072*** 0.0081*** 0.0081*** -0.0002*** -0.0002*** -0.0001** -0.0001** 0.0028*** 0.0029*** 0.0027*** 0.0027*** 
 

(3.25) (3.15) (3.53) (3.57) (-2.59) (-2.75) (-2.30) (-2.24) (4.29) (4.39) (4.03) (4.06) 

Size 0.0895*** 0.0817*** 0.1249*** 0.1268*** -0.0458*** -0.0461*** -0.0448*** -0.0446*** 0.0542*** 0.0566*** 0.0453*** 0.0448*** 
 

(5.37) (5.17) (6.77) (6.78) (-162.45) (-165.77) (-140.14) (-141.03) (10.73) (10.81) (7.98) (8.06) 

ROA -2.3474*** -2.3526*** -2.3203*** -2.3217*** -0.0189  -0.0190  -0.0180  -0.0179  0.0077  0.0123  -0.0045  -0.0020  
 

(-7.63) (-7.57) (-7.64) (-7.69) (-0.99) (-0.99) (-0.95) (-0.95) (0.10) (0.17) (-0.06) (-0.03) 

SIGMA 19.4158*** 19.659*** 19.1751*** 19.0744*** 0.9939*** 1.0057*** 0.9896*** 0.9842*** 0.1430  0.1535  0.1850  0.2688  
 

(12.10) (12.19) (12.07) (11.94) (12.66) (12.83) (12.94) (12.81) (0.16) (0.18) (0.21) (0.31) 

RET 14.9301  15.0495  13.9966  13.9906  -2.5214*** -2.5145*** -2.5496*** -2.5521*** -6.3832  -6.4133  -6.0215  -5.9799  
 

(1.05) (1.05) (0.98) (0.99) (-3.80) (-3.77) (-3.83) (-3.85) (-1.18) (-1.18) (-1.12) (-1.11) 

DTURNOVER -0.0541*** -0.0547*** -0.0543*** -0.054*** -0.0041*** -0.0041*** -0.0041*** -0.0041*** -0.0025  -0.0026  -0.0025  -0.0028  
 

(-4.57) (-4.60) (-4.61) (-4.60) (-6.00) (-6.02) (-6.08) (-6.07) (-0.37) (-0.38) (-0.37) (-0.41) 

Year FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Observations 12,860 12,860 12,860 12,860 12,814 12,814 12,814 12,814 11,041 11,041 11,041 11,041 

Adjusted R2 0.4325 0.4319 0.4370 0.4370 0.8369 0.8367 0.8377 0.8378 0.2596 0.2598 0.2613 0.2617 
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Table 6. Averages of each quintile in terms of ESG and pillar scores 

This table presents the mean values of risk variables in different ESG quintiles. The observations are ranked by ESG scores by 

year and grouped into five quintiles from 1st (bottom 20%) to 5th (top 20%). I average the variables in the same quintile by year 

first, then average the annual mean by quintile. The two-stage method of mean can avoid the results being dominated by the 

years with more observations. The observations are ranked by ESG Score, Social Pillar Score and Governance Pillar Score in 

panels A, B and C respectively. The last two columns in each panel display the results of unpaired T-test between quintile 1st 

and 5th with the original data (Pool) and the annual mean data (By year). *, ** and *** indicate statistical significance at the 10, 

5 and 1 % level respectively.  

Panel A：ESG Score 

ESG quintile 
 

1 
 

2 
 

3 
 

4 
 

5 
 

5-1 5-1 

 (Lowest)    (Highest) Pool By Year 

ESG Score 0.2815 0.3799 0.4706 0.5886 0.7519 0.4818*** 0.4704*** 

      (294.94) (51.84) 

Idio risk 0.2987 0.2878 0.2815 0.2543 0.2232 -0.0861*** -0.0755*** 

      (-22.45) (-3.13) 

NCSKEW 0.1061 0.1244 0.1520 0.1114 0.2018 0.1164*** 0.0957* 

      (2.75) (1.74) 

DUVOL -0.0156 -0.0040 0.0073 0.0061 0.0409 0.0755*** 0.0566** 

      (6.26) (2.07) 

KZ 0.8110 0.7924 0.8759 0.8339 0.6114 -0.0963*** -0.1996*** 

      (-2.62) (-2.91) 

WW -0.4105 -0.4172 -0.4293 -0.4632 -0.5096 -0.1105*** -0.0991*** 

      (-50.58) (-13.81) 

SA -1.4332 -1.4465 -1.4085 -1.3923 -1.4046 0.0888*** 0.0287 

           (5.92) (0.39) 
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Table 6. (continued) 

Panel B：Social Pillar Score 

Social quintile 
 

1 
 

2 
 

3 
 

4 
 

5 
 

5-1 5-1 

 (Lowest)    (Highest) Pool By Year 

Social Pillar Score 0.2578 0.3815 0.4877 0.6179 0.8045 0.5441*** 0.5467*** 

      (275.25) (67.16) 

Idio risk 0.2965 0.2845 0.2764 0.2604 0.2277 -0.0825*** -0.0688*** 

      (-20.59) (-2.99) 

NCSKEW 0.1213 0.1017 0.1777 0.1151 0.1798 0.0649 0.0585 

      (1.48) (0.90) 

DUVOL -0.0112 -0.0001 0.0167 0.0025 0.0267 0.0528*** 0.0379 

      (4.27) (1.35) 

KZ 0.8623 0.8332 0.8250 0.7971 0.6065 -0.1209*** -0.2558*** 

      (-3.34) (-3.67) 

WW -0.4075 -0.4238 -0.4360 -0.4592 -0.5041 -0.1072*** -0.0966*** 

      (-47.66) (-12.42) 

SA -1.4597 -1.4240 -1.3931 -1.4015 -1.3944 0.1183*** 0.0653 

           (7.92) (0.94) 

Panel C：Governance Pillar Score 

Governance quintile 
 

1 
 

2 
 

3 
 

4 
 

5 
 

5-1 5-1 

 (Lowest)    (Highest) Pool By Year 

Governance Pillar Score 0.2081 0.3662 0.5037 0.6432 0.8090 0.601*** 0.6009*** 

      (346.61) (177.38) 

Idio risk 0.2991 0.2848 0.2700 0.2554 0.2362 -0.0786*** -0.063** 

      (-18.44) (-2.51) 

NCSKEW 0.0939 0.1284 0.1440 0.1533 0.1760 0.085* 0.0821 

      (1.94) (1.28) 

DUVOL -0.0205 -0.0058 0.0034 0.0192 0.0384 0.0707*** 0.0588* 

      (5.75) (2.03) 

KZ 0.7932 0.7690 0.7580 0.8408 0.7650 -0.0085 -0.0281 

      (-0.23) (-0.38) 

WW -0.4179 -0.4260 -0.4396 -0.4593 -0.4877 -0.0811*** -0.0698*** 

      (-35.19) (-9.28) 

SA -1.3924 -1.4313 -1.4313 -1.4133 -1.4121 0.0218 -0.0197 

           (1.36) (-0.26) 
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Table 7. Piecewise regression analysis of ESG and pillar scores on firm risks 

This table presents the piecewise regression for the relation between ESG, Social and Governance pillar scores and firm risks. 

Independent variables quintile1 to quintile5 represent the rank from lowest to highest with ESG Score, Social Pillar Score and 

Governance Pillar Score, reported in panels A, B and C respectively. All models include two-way fixed effects and clustering of 

two-digit industry and year. *, ** and *** indicate statistical significance at the 10, 5 and 1 % level respectively. 

Panel A：ESG Score 

  (1) (2) (3) (4) (5) (6) 

Dependent variable Idio Risk NCSKEW DUVOL KZ WW SA 

Intercept 0.5390*** -0.1604 -0.0967 -1.3845*** -0.0884*** -2.4621*** 

 (22.81) (-0.71) (-1.42) (-6.79) (-18.04) (-32.07) 

ESG quintile1 
 

-0.0380 0.4020 0.2695** -0.1063 -0.0091 -0.3582** 

(Lowest) (-0.90) (0.94) (2.28) (-0.33) (-0.98) (-2.03) 

ESG quintile2 0.0163 0.0574 -0.0270 0.0250 0.0065 0.2141* 

 (0.57) (0.16) (-0.29) (0.12) (0.76) (1.66) 

ESG quintile3 -0.0396* -0.0880 0.0436 -0.1133 -0.0087 0.1066 

 (-1.81) (-0.28) (0.48) (-0.58) (-1.14) (0.98) 

ESG quintile4 -0.0246 0.1632 0.0195 -0.4304** -0.0242*** 0.0516 

 (-1.09) (0.50) (0.21) (-2.22) (-3.86) (0.55) 

ESG quintile5  -0.0263 -0.0904 0.0125 -2.3718*** -0.0183*** 0.1411 

(Highest) (-1.09) (-0.22) (0.11) (-8.03) (-2.66) (1.29) 

LEV 0.0594*** 0.0732 -0.0012 3.5430*** 0.0330*** 0.1508*** 

 (5.12) (0.67) (-0.04) (44.06) (8.23) (3.65) 

MB -0.0002 0.0026 0.0012** 0.0090*** -0.0001** 0.0026*** 

 (-1.00) (1.11) (2.10) (3.98) (-2.15) (3.93) 

Size -0.0277*** 0.0048 0.0059 0.1429*** -0.0448*** 0.0455*** 

 (-19.38) (0.33) (1.46) (7.19) (-129.31) (7.19) 

ROA -0.4901*** 0.5753*** 0.2281*** -2.3345*** -0.0184 -0.0018 

 (-25.13) (2.86) (4.86) (-7.99) (-0.98) (-0.02) 

SIGMA  -1.0287 -2.0028*** 18.8762*** 0.9873*** 0.1309 

  (-0.52) (-3.39) (12.03) (12.71) (0.15) 

RET -9.1559*** 20.2417 19.4827*** 15.2251 -2.5218*** -6.4482 

 (-4.08) (1.37) (4.98) (1.08) (-3.79) (-1.19) 

DTURNOVER 0.0109*** 0.0057 0.0052 -0.0512*** -0.0040*** -0.0026 

 (3.79) (0.33) (1.03) (-4.36) (-6.01) (-0.38) 

Year FE Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 12,860 12,814 11,041 

Adjusted R2 0.4791 0.0136 0.0538 0.4401 0.8373 0.2608 
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Table 7. (continued) 

Panel B：Social Pillar Score 

  (1) (2) (3) (4) (5) (6) 

Dependent variable Idio Risk NCSKEW DUVOL KZ WW SA 

Intercept 0.5417*** -0.1578 -0.0945 -1.3742*** -0.0865*** -2.5768*** 

 (22.24) (-0.71) (-1.41) (-6.81) (-17.23) (-33.84) 

Social quintile1 -0.0054 -0.0432 0.0449 0.5825* -0.0034 0.1544 

(Lowest) (-0.16) (-0.09) (0.34) (1.65) (-0.32) (1.06) 

Social quintile2 -0.0209 0.4975 0.1802* -0.2855 -0.0078 0.3212*** 

 (-0.82) (1.42) (1.84) (-1.20) (-1.09) (2.94) 

Social quintile3 0.0067 -0.0830 -0.0279 -0.2385 -0.0081 -0.1650 

 (0.26) (-0.24) (-0.29) (-1.14) (-1.23) (-1.58) 

Social quintile4 -0.0379* -0.5632* -0.1518 0.1189 -0.0142** 0.1028 

 (-1.70) (-1.70) (-1.64) (0.66) (-2.12) (1.06) 

Social quintile5  -0.0241 0.7123* 0.1800 -2.5868*** -0.0159** -0.0945 

(Highest) (-0.98) (1.78) (1.59) (-9.24) (-2.34) (-0.80) 

LEV 0.0591*** 0.0696 -0.0021 3.5519*** 0.0326*** 0.1483*** 

 (5.08) (0.64) (-0.07) (43.33) (8.25) (3.59) 

MB -0.0002 0.0028 0.0013** 0.0086*** -0.0001** 0.0027*** 

 (-1.07) (1.17) (2.22) (3.84) (-2.14) (4.13) 

Size -0.0285*** 0.0095 0.0085** 0.1287*** -0.045*** 0.0511*** 

 (-18.73) (0.71) (2.26) (6.78) (-125.36) (8.19) 

ROA -0.4914*** 0.5696*** 0.2273*** -2.3348*** -0.0190 0.0066 

 (-25.19) (2.85) (4.86) (-7.87) (-1.02) (0.09) 

SIGMA  -1.0403 -2.0236*** 19.0379*** 0.9894*** 0.1342 

  (-0.52) (-3.43) (12.09) (12.75) (0.15) 

RET -9.1117*** 19.9603 19.3711*** 15.6984 -2.5103*** -6.2864 

 (-4.07) (1.35) (4.98) (1.11) (-3.79) (-1.15) 

DTURNOVER 0.0109*** 0.0052 0.0050 -0.0524*** -0.0040*** -0.0029 

 (3.81) (0.30) (0.98) (-4.45) (-6.00) (-0.42) 

Year FE Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 12,860 12,814 11,041 

Adjusted R2 0.4788 0.0140 0.0539 0.4394 0.8373 0.2611 
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Table 7. (continued) 

Panel C：Governance Pillar Score 

  (1) (2) (3) (4) (5) (6) 

Dependent variable Idio Risk NCSKEW DUVOL KZ WW SA 

Intercept 0.5583*** -0.1531  -0.0894  -1.1271*** -0.0796*** -2.4686*** 

 (22.25) (-0.71) (-1.35) (-5.85) (-16.60) (-35.61) 

Governance quintile1  -0.0772** 0.3491  0.1385  0.5315** -0.0218* -0.6868*** 

(Lowest) (-2.55) (0.80) (1.16) (1.99) (-1.92) (-4.18) 

Governance quintile2 -0.0553** -0.2953  -0.0640  -0.6721*** -0.0037  0.2104** 

 (-2.16) (-0.87) (-0.68) (-3.10) (-0.44) (2.04) 

Governance quintile3 0.0017  0.0798  0.0690  0.2608  0.0056  0.0149  

 (0.08) (0.25) (0.82) (1.30) (0.63) (0.15) 

Governance quintile4 -0.0145  0.3945  0.1156  -0.1896  -0.0123* 0.0223  

 (-0.57) (1.20) (1.31) (-0.99) (-1.72) (0.23) 

Governance quintile5  0.0290  -0.3280  -0.0765  -0.7848*** -0.0188** 0.3206*** 

(Highest) (1.10) (-0.82) (-0.68) (-3.45) (-2.43) (3.30) 

LEV 0.0625*** 0.0630  -0.0063  3.6146*** 0.0344*** 0.1401*** 

 (5.55) (0.58) (-0.22) (43.60) (8.58) (3.43) 

MB -0.0002  0.0027  0.0013** 0.0076*** -0.0001** 0.0027*** 

 (-1.25) (1.17) (2.25) (3.34) (-2.49) (4.11) 

Size -0.0289*** 0.0069  0.007** 0.0960*** -0.0456*** 0.0526*** 

 (-21.01) (0.57) (2.10) (5.69) (-159.85) (10.23) 

ROA -0.4888*** 0.5683*** 0.2234*** -2.3333*** -0.0186  -0.0016  

 (-24.93) (2.82) (4.73) (-7.62) (-0.98) (-0.02) 

SIGMA  -0.9845  -1.9762*** 19.4419*** 0.9937*** 0.1079  

  (-0.50) (-3.36) (12.07) (12.72) (0.12) 

RET -9.2113*** 20.1019  19.4761*** 14.8885  -2.5300*** -6.5546  

 (-4.09) (1.37) (5.01) (1.05) (-3.80) (-1.22) 

DTURNOVER 0.0108*** 0.0058  0.0052  -0.0543*** -0.0041*** -0.0027  

 (3.73) (0.34) (1.03) (-4.57) (-5.99) (-0.40) 

Year FE Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 12,860 12,814 11,041 

Adjusted R2 0.4804 0.0137 0.0537 0.4336 0.8371 0.2619 
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Table 8. Descriptive statistics for extended sample 

This tables presents descriptive statistics of the extended sample, including those observations that are not available in Refinitiv 

ESG database but are available in CRSP and Compustat database in the US market from 2002 to 2018. The observations that 

stock prices are below $5 are excluded. All the risk variables and control variables are winsorized at bottom and top 0.5% levels. 

  Full data  with ESG scores  without ESG scores 

Variable N  N Mean STD  N Mean STD 

ESG variables 13,151         

Risk variables          

Idio risk    47,586    13,151  0.2787 0.1428   34,435  0.3896 0.1881 

NCSKEW    47,581    13,151  0.1466 1.5698   34,430  -0.0235 1.5009 

DUVOL    47,581    13,151  0.0236 0.4438   34,430  -0.0998 0.4429 

KZ    47,501    13,139  0.7693 1.3403   34,362  0.7282 1.4824 

WW    47,076    13,058  -0.4262 0.0899   34,018  -0.3146 0.0865 

SA    41,675    11,177  -1.4746 0.5149   30,498  -1.0940 0.6061 

Control variables          

LEV    47,588    13,151  0.2294 0.1729   34,437  0.1735 0.1778 

MB    47,588    13,151  4.1744 5.9866   34,437  2.9858 4.4331 

Size    47,588    13,151  8.6347 1.6599   34,437  6.3836 1.5700 

ROA    47,588    13,151  0.0384 0.1065   34,437  0.0153 0.1225 

SIGMA    47,588    13,151  0.0212 0.0103   34,437  0.0274 0.0127 

RET    47,588    13,151  0.0006 0.0014   34,437  0.0009 0.0017 

DTURNOVER    47,588    13,151  0.0134 0.9068   34,437  0.0742 0.9641 
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Table 9. Regression analysis of ESG dummy on firm risks with extended sample 

This table presents OLS regression estimates for the relation between ESG dummy and firm risks. The ESG dummy is defined as the value of ‘1’ for the observations with ESG scores and the value 

of ‘0’ for those without ESG scores. All models include two-way fixed effects and clustering of two-digit industry and year. *, ** and *** indicate statistical significance at the 10, 5 and 1 % level 

respectively. 

  (1) (2) (3) (4) (5) (6) 

Dependent variable Idio Risk NCSKEW DUVOL KZ WW SA 

Intercept 0.6476*** -0.2124* -0.2058*** -1.2479*** -0.0689*** -1.7536*** 
 

(14.46) (-1.83) (-3.16) (-7.57) (-11.05) (-26.71) 

ESG dummy -0.0098*** 0.2818*** 0.0959*** -0.1719*** -0.0066*** -0.0225* 
 

(-2.82) (8.21) (8.13) (-8.16) (-8.89) (-1.79) 

LEV 0.0922*** -0.0951 -0.0403* 4.1961*** 0.0272*** -0.0222 
 

(10.96) (-1.40) (-1.91) (87.77) (13.48) (-0.89) 

MB -0.0011*** 0.0054** 0.0020*** 0.0042 -0.0004*** 0.0026*** 
 

(-5.51) (2.56) (3.29) (1.56) (-5.76) (3.33) 

Size -0.0413*** 0.0246*** 0.0168*** 0.1224*** -0.0455*** -0.0048 
 

(-36.95) (3.10) (4.66) (13.10) (-238.14) (-1.13) 

ROA -0.4087*** 0.2630*** 0.1405*** -2.2191*** -0.0524*** -0.4087*** 
 

(-27.31) (2.78) (5.27) (-15.76) (-8.50) (-8.54) 

SIGMA 
 

5.0937*** 0.4341 13.8922*** 0.8005*** 4.6352*** 
  

(4.25) (0.92) (11.57) (16.68) (7.68) 

RET 1.4330 23.4901*** 10.7711*** -0.0669 -2.6816*** -6.8504** 
 

(0.73) (2.95) (4.01) (-0.01) (-9.68) (-2.48) 

DTURNOVER 0.0167*** 0.0189* 0.0019 -0.0304*** -0.0030*** -0.0217*** 
 

(10.25) (1.73) (0.65) (-3.93) (-8.97) (-5.93) 

Year FE Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes 

Observations 47,375 47,366 47,365 44,324 44,050 39,442 

Adjusted R2 0.4578 0.0167 0.0370 0.4256 0.8560 0.3678 
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Appendix 1. Definitions and sources of variables 

Variables Definition Source 

ESG variables  Refinitiv 

Risk variables   

Idio risk Idiosyncratic risk; annualized standard deviation of the residuals CAPM model based on 

daily stock returns 
CRSP 

NCSKEW Negative coefficient of skewness; negative value of the third moment of returns and the 

cubed second moment of returns 
CRSP 

DUVOL Down-to-up volatility; standard deviation on “down” days over the standard deviation on 

“up” days. The “up” (“down”) days are defined as those that daily returns are higher 

(lower) than annual average returns. 

CRSP 

KZ KZ index measured as Eq. (7) CRSP, 

Compustat 

WW WW index measured as Eq. (8) Compustat 

SA SA index measured as Eq. (9) Compustat 

Control variables   

LEV Leverage ratio; total debts (current and non-current) over total assets Compustat 

MB Market-to-book ratio; market value of commons over book value of common shares Compustat 

Size Firm size; natural logarithm of total assets Compustat 

ROA Return on assets; income before extraordinary items over total assets Compustat 

SIGMA Stock volatility; standard deviation of daily returns over the year CRSP 

RET Stock return; mean value of daily returns over the year CRSP 

DTURNOVER Change of average daily share turnover CRSP 
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Appendix 2. Categories and indicators of Social and Governance dimensions in Refinitiv database 

 

Each category score is the sum of relevant indicators for each industry used and is based on percentile rank comparing with firms 

in the same industry to temper the sensitivity to outliers. The scoring methodology is shown as follow: 

 

score =
𝑁𝑜. 𝑜𝑓 𝑓𝑖𝑟𝑚𝑠 𝑤𝑖𝑡ℎ 𝑎 𝑤𝑜𝑟𝑠𝑒 𝑣𝑎𝑙𝑢𝑒 + (𝑁𝑜. 𝑜𝑓 𝑓𝑖𝑟𝑚𝑠 𝑤𝑖𝑡ℎ 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑣𝑎𝑙𝑢𝑒 𝑖𝑛𝑐𝑙𝑢𝑑𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑜𝑛𝑒 2⁄ )

𝑁𝑜. 𝑜𝑓 𝑓𝑖𝑟𝑚𝑠 𝑤𝑖𝑡ℎ 𝑎 𝑣𝑎𝑙𝑢𝑒
 

 

 

Panel A：Categories and indicators in Social dimension 

Category Indicators 

Workforce 
 

Health & Safety Policy Injuries To Million Hours 

Policy Employee Health & Safety Total Injury Rate Total 

Policy Supply Chain Health & Safety Total Injury Rate Contractors 

Training and Development Policy Total Injury Rate Employees 

Policy Skills Training Accidents Total 

Policy Career Development Contractor Accidents 

Policy Diversity and Opportunity Employee Accidents 

Targets Diversity and Opportunity Occupational Diseases 

Employees Health & Safety Team Employee Fatalities 

Health & Safety Training Contractor Fatalities 

Supply Chain Health & Safety Training Lost Days To Total Days 

Supply Chain Health & Safety Improvements Lost Time Injury Rate Total 

Employees Health & Safety OHSAS 18001 Lost Time Injury Rate Contractors 

Employee Satisfaction Lost Time Injury Rate Employees 

Salary Gap Lost Working Days 

Salaries and Wages from CSR reporting Employee Lost Working Days 

Net Employment Creation Contractor Lost Working Days 

Number of Employees from CSR reporting HIV-AIDS Program 

Trade Union Representation Average Training Hours 

Turnover of Employees Training Hours Total 

Announced Layoffs to Total Employees Training Costs Total 

Announced Layoffs Training Costs Per Employee 

Management Departures Internal Promotion 

Strikes Management Training 

Women Employees Supplier ESG training 

New Women Employees Wages Working Condition Controversies 

Women Managers Employee Resource Groups 

HRC Corporate Equality Index BBBEE Level 

Flexible Working Hours Gender Pay Gap Percentage 

Day Care Services Voluntary Turnover of Employees 

Employees With Disabilities Involuntary Turnover of Employees 

Employee Health & Safety Training Hours HSMS Certified Percent 
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Appendix 2. (continued) 

Human Rights Human Rights Policy Fundamental Human Rights ILO UN 

Policy Freedom of Association Human Rights Contractor 

Policy Child Labor Ethical Trading Initiative ETI 

Policy Forced Labor Human Rights Breaches Contractor 

Policy Human Rights Freedom of Association Controversies 

Community Policy Fair Competition Employee Engagement Voluntary Work 

Policy Bribery and Corruption Corporate Responsibility Awards 

Policy Business Ethics Product Sales at Discount to Emerging Markets 

Policy Community Involvement Diseases of the Developing World 

Improvement Tools Business Ethics Bribery, Corruption and Fraud Controversies 

Whistleblower Protection Crisis Management Systems 

OECD Guidelines for Multinational Enterprises Anti-competition Controversies 

Extractive Industries Transparency Initiative Critical Country 1 

Total Donations To Revenues Critical Country 2 

Donations Total Critical Country 3 

Community Lending and Investments Critical Country 4 

Political Contributions Critical Country 5 

Lobbying Contribution Amount  

Product 

Responsibility 

 

Policy Customer Health & Safety Tobacco 5% Revenues 

Policy Data Privacy Armaments 

Policy Responsible Marketing Armaments Revenues 

Policy Fair Trade Armaments 5% Revenues 

Product Responsibility Monitoring Nuclear 5% Revenues 

Quality Mgt Systems Pornography 

ISO 9000 Contraceptives 

Six Sigma and Quality Mgt Systems Obesity Risk 

QMS Certified Percent Cluster Bombs 

Customer Satisfaction Anti-Personnel Landmines 

Product Access Low Price Abortifacients 

Healthy Food or Products Consumer Complaints Controversies 

Embryonic Stem Cell Research Product Quality Controversies 

Retailing Responsibility Responsible Marketing Controversies 

Alcohol Drug Delay 

Alcohol Revenues FDA Warning Letters 

Alcohol 5% Revenues Product Delays 

Gambling Not Approved Drug 

Gambling Revenues Product Recall 

Gambling 5% Revenues Recent FDA Warning Letters 

Tobacco Firearms 

Tobacco Revenues  

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU20200059456 

Appendix 2. (continued) 

Panel B：Categories and indicators in Governance dimension 

Category Indicators 

Management Board Functions Policy Board Structure Type 

Corporate Governance Board Committee Board Size More Ten Less Eight 

Nomination Board Committee Board Size 

Audit Board Committee Board Background and Skills 

Compensation Board Committee Board Gender Diversity, Percent 

Board Structure Policy Board Specific Skills, Percent 

Policy Board Size Average Board Tenure 

Policy Board Independence Non-Executive Board Members 

Policy Board Diversity Independent Board Members 

Policy Board Experience Strictly Independent Board Members 

Policy Executive Compensation Performance CEO-Chairman Separation 

Policy Executive Compensation ESG Performance CEO Board Member 

Policy Executive Retention Chairman is ex-CEO 

Compensation Improvement Tools Board Member Affiliations 

Internal Audit Department Reporting Board Individual Re-election 

Succession Plan Board Member Membership Limits 

External Consultants Board Member Term Duration 

Audit Committee Independence Executive Compensation Policy 

Audit Committee Mgt Independence Executive Individual Compensation 

Audit Committee Expertise Total Senior Executives Compensation 

Audit Committee NonExecutive Members Highest Remuneration Package 

Compensation Committee Independence CEO Compensation Link to TSR 

Compensation Committee Mgt Independence Executive Compensation LT Objectives 

Compensation Committee NonExecutive Members Sustainability Compensation Incentives 

Nomination Committee Independence Shareholders Approval Stock Compensation Plan 

Nomination Committee Mgt Independence Board Member Compensation 

Nomination Committee Involvement Board Member LT Compensation Incentives 

Nomination Committee NonExecutive Members Executive Compensation Controversies 

Board Attendance Board Cultural Diversity, Percent 

Number of Board Meetings Executive Members Gender Diversity, Percent 

Board Meeting Attendance Average Chief Diversity Officer 

Committee Meetings Attendance Average Executives Cultural Diversity 
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Appendix 2. (continued) 

Shareholders Shareholder Rights Policy Golden Parachute 

Policy Equal Voting Right Limited Shareholder Rights to Call Meetings 

Policy Shareholder Engagement Elimination of Cumulative Voting Rights 

Different Voting Right Share Pre-emptive Rights 

Equal Shareholder Rights Company Cross Shareholding 

Voting Cap Confidential Voting Policy 

Voting Cap Percentage Limitation of Director Liability 

Minimum Number of Shares to Vote Shareholder Approval Significant Transactions 

Director Election Majority Requirement Fair Price Provision 

Shareholders Vote on Executive Pay Limitations on Removal of Directors 

Public Availability Corporate Statutes Advance Notice for Shareholder Proposals 

Veto Power or Golden share Advance Notice Period Days 

State Owned Enterprise SOE Written Consent Requirements 

Anti Takeover Devices Above Two Expanded Constituency Provision 

Poison Pill Earnings Restatement 

Poison Pill Adoption Date Profit Warnings 

Poison Pill Expiration Date Litigation Expenses 

Unlimited Authorized Capital or Blank Check Non-audit to Audit Fees Ratio 

Classified Board Structure Auditor Tenure 

Staggered Board Structure Insider Dealings Controversies 

Supermajority Vote Requirement Accounting Controversies 

CSR Strategy CSR Sustainability Committee CSR Sustainability Report Global Activities 

Integrated Strategy in MD&A CSR Sustainability External Audit 

Global Compact Signatory CSR Sustainability External Auditor Name 

Stakeholder Engagement ESG Reporting Scope 

CSR Sustainability Reporting ESG Period Last Update Date 

GRI Report Guidelines UNPRI Signatory 

 


