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I 

ESG、環境績效與公司風險之探討 

摘要 

 本研究探討公司在環境、社會及公司治理(ESG)之表現績效，特別是在環境

表現績效上是否影響公司之特有風險及下檔風險。本研究之下檔風險係以股價價

格崩跌風險(NSCKEW、DUVOL)與財務限制指數(KZ、WW 指數)衡量表示，並

且更進一步探討公司之 ESG 績效排名與公司特有風險及下檔風險之關係。實證

結果發現 ESG之表現績效與風險存在顯著的負相關。同時也發現只有 ESG表現

績效排名處於前段之公司才能降低其下檔風險。實證結果顯示，公司建立良好的

ESG績效可形成一種社會資本，使公司之特有風險降低，並使公司的融資能力更

強。此外，唯有公司之 ESG總體績效評分或環境績效評分處於領先排名區間時，

公司方能降低其特有風險和財務限制。本研究結果鼓勵公司在 ESG 表現績效上

取得領先之排名，以降低公司之特有風險及下檔風險。然而，ESG的績效雖有助

於降低特有風險及財務限制，卻無助於降低公司特定的股票價格崩盤風險。 

 

 

關鍵字： ESG ; 公司風險; 特有風險; 下檔風險; 財務風險; 環境績效; 
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II 

A Study of ESG Score, Environment Score, and Firm Risks 

Abstract 

 In this study, I examine whether the diligent of ESG performance, especially the 

environment performance, can help a firm to avoid the idiosyncratic risk and downside 

risks, and reduce its financial constraints. In addition, I investigate the relation between 

the rank of firm’s ESG performance and firm’s risks. The empirical result shows a 

significant and negative association between with ESG performance score and risks. I 

also find that only those firms that have high rank of ESG and Environmental 

engagement can reduce their downside risk. The basic socially responsible engagement 

does not help firms decrease their downside risk. The empirical results suggest that the 

building of great ESG performance can form the social capital which can reduce 

idiosyncratic risk of a firm and enhance a firm’s financing ability. Moreover, I find that 

the excellent performance rank of ESG score and E score can decrease idiosyncratic 

risk and financial constraints, while the basic socially responsible engagement does not 

help firms to decrease their downside risks. The findings of this study encourage firms 

to do their best on ESG engagement and decrease their downside risks. However, ESG 

efforts cannot help decrease firm-specific stock price crash risk. 

 

Keywords: ESG; Firm risk; Idiosyncratic risk; Downside risk; Financial risk; 

Environmental performance 
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1. Introduction 

In recent years, a variety of firm stakeholders is interested in the engagement of 

corporate social responsibility and environment, social and governance. In the light of 

this trend, the considerable research on ESG issue from different dimensions is 

blooming. Nowadays, besides maximizing shareholder’s wealth, the managers should 

take the benefits of a variety of stakeholders into account, including investor, employees, 

suppliers, customers, the government, the environment and the society. Firms that are 

more responsible for their stakeholders will acquire the more loyal stakeholders. 

Scholars have also found several benefits of CSR, including better economic 

performance (Beurden and Gossling, 2008) and Sharfman and Fernando (2008) 

indicate that strategic enhancements regarding environmental risk management can 

improve firm’s economic performance. Firms can lower its cost of capital through 

improving environmental risk management. A large number of studies have 

investigated the relationship between corporate ESG performance and corporate 

financial performance. Some studies discuss about the relationship between CSR and 

firm total risk (Jo and Na, 2012), and some studies discuss about the association 

between stock price and the crash risk. However, comparing to the aggregate 

performance of ESG, the component of the ESG performance, such as environment 

score, is less discussed. 

In this study, I examine the relationship between ESG performance score and 

idiosyncratic risk. I also investigate the relationship between ESG performance score 

and firm’s downside risk such as stock price crash risk and financial constraints. In 

terms of ESG performance score, I especially focus on firm’s environmental 

performance. Different from the social and governance performance, environmental 
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performance has more quantality data, allowing us to conduct analyses within an 

industry and cross industries. More and more evidence suggests that disclosures of E 

scores can represent firm’s efforts on the environment improvement objectively and 

extensively. Therefore, the disclosures of E scores can reduce firm’s risks . For instance, 

Qiu et al. (2016) find a positive relation between firm’s E and S disclosure and its 

market value. Benlemlih et al. (2018) find a negative link between E and S disclosures 

and total risk, systematic and idiosyncratic risk. However, there are few literatures 

discuss about the relation between environmental performance and the risks of firms. 

Therefore, I want to know whether can environmental performance decrease firm’s risk. 

Hence, in this study, I examine the relationship between environmental performance 

and the risk. In addition, I examine whether the diligent of ESG performance rank can 

help a firm to avoid the idiosyncratic risk and downside risks. 

To determine price crash risk, following Kim et al. (2014), I obtain NSCKEW and 

DUVOL as proxies for the stock price crash risk. Specifically, NSCKEW is the 

conditional skewness of return distribution and DUVOL is down-to-up volatility 

measure of the crash likelihood. In addition, I use KZ index (Kaplan and Zingales 1997, 

Lamont et al. 2001) and WW index (Whited and Wu 2006) to measure the financial 

constraints of the firm. 

I collect ESG performance data from Refinitiv (former Thomson Reuters ESG 

database) to measure the performance of companies’ CSR activities. The ESG data is 

from 2002 to 2018 and then I match the Refinitiv data with the 2003 to 2019 stock 

return data from CRSP to compute the following one-year stock idiosyncratic risk and 

crash risk. In addition, I obtain accounting data, including total assets (AT),income 

before extraordinary items (IB), depreciation and amortization (DP), Property, plant 

and equipment (PPENT), dividends (DVC and DVP), debts (DLTT and DLC), deferred 

taxes (TXDB), equity (SEQ), cash (CHE), common shares outstanding (CSHO),sales 
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revenue (SALE), and stock price (PRCC_F) from Compustat to compute the financial 

constraint index which including KZ index and WW index. My final simple size is 

13,921 firm-year observations for 2003 to 2019, after matching Refinitiv data with data 

of CRSP and Compustat. 

The findings imply three things. First, the better ESG performance score, E score, 

resource use score, and emissions score can decrease financial constraints, bringing 

better financing ability to firms. Second, the better ESG performance score and resource 

use score can decrease firm’s idiosyncratic risk, while the better emission score will 

increase idiosyncratic risk. Third, only those firms that have better rank of ESG and 

Environmental engagement can reduce their downside risk. The basic socially 

responsible engagement does not help firms decrease their downside risk. The result of 

performance quintile is encouraging firms to do their best on ESG engagement. 

My study gives two crucial conclusions. First, the building of great ESG 

performance can benefit firm’s idiosyncratic risk and make financing abilities stronger. 

Second, being the top ESG performance firm can reduce firm’s idiosyncratic risk and 

downside risk. 

Section 2 discusses the prior literature. Section 3 discusses the empirical 

methodology, including samples, variables and models. Section 4 presents my result , 

Section 5 discusses the recommendations for future research and I present my 

conclusion in Section 6. 
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2. Literature Review 

A considerable amount academic research on ESG issue from different dimensions is 

blooming in recent years. Benefits of ESG engagement could come from many sources. 

For instance, the empirical results show the positive link between ESG performance 

and firm financial performance (Beurden and Gossling 2008). Sharfman and Fernando 

(2008) indicate that strategic enhancements regarding environmental risk management 

can improve firm’s economic performance. Firms can lower its cost of capital through 

improving environmental risk management. Mackey et al. (2007) find the ESG 

engagement do not maximize the present value of firm’s future cash flows. However, 

ESG engagement can still maximize the market value of the firm. Kim et al. (2012) find 

that social responsible companies report financial disclosures responsibly and show less 

evidence of earning management. What’s more, the strategic ESG perspective is 

developed as a kind of approach to their customers by using certain CSR activities 

(Aguilera et al. 2007; McElhaney 2007; Porter and Kramer 2006 & 2011).  

 

2.1 ESG and financial risks 

2.1.1 ESG and financial risks 

 ESG engagement has a variety of benefits to firms. I suppose that one of the most 

important contribution is reducing the risk of firms. Orlitzky and Benjamin (2001) find 

firm’s corporate social performance is negatively associated with the prior financial 

risk. In addition, corporate social performance is more strongly associated with market 

risk, rather than accounting risk. Godfrey (2005) claims that “insurance-like” protection 

is provided by firm’s relationship-based intangible assets. Firms that have engagement 

on CSR activities could look upon as a risk management strategy. Jo and Na (2012) 
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find that by generating moral capital or goodwill through firm’s ESG engagement, the 

firm in controversy industry can reduce firm’s total risk. The results suggest the firms 

in controversy industries engage in ESG for reducing the risk, instead of window 

dressing. 

 However, the prior literature focuses on firm’s total risk. Total risk is made up by 

systematic risk and idiosyncratic risk. I believe ESG performance can only affect 

idiosyncratic risk. Because systematic risk cannot be eliminated by diversifying.  

 

2.1.2 ESG and stock price crash risks 

 Besides the financial risks, The ESG performance can avoid downside risks of the 

firms. One of the downside risks is stock price crash risk. Chen et al. (2001) define the 

stock price crash risk as the condition skewness of return distribution. Kim et al. (2014) 

find that due to higher standard of transparency and less bad news hoarding the CSR 

performance of the company is negatively associated with future stock crash risk. 

However, Kim et al. (2014) also indicate that the mitigating effect of CSR on future 

crash risk is significant only when firms have less effective governance and a relative 

lower ownership level of long-term institutional investors. The results suggest that ESG 

performance can decrease the stock price crash risk by increasing the transparency of 

firm’s hoarding information. 

 

2.1.3 ESG and financial constraints 

The second measures of downside risk are financial constraints. The ability of 

financing is crucial to firms. Because firms need money to undertake investments to 

maximize shareholder’s value.  

Jones (1995) suggest superior ESG performance is associated with better 

stakeholder engagement, and then reducing contrasts costs and improve the relationship 
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between firms and stakeholders. Cheng (2014) claims both better stakeholder 

engagement and transparency around CSR performance are important in reducing 

capital constraints. They believe that enhancing stakeholders’ engagement lower 

agency costs and better CSR performance tend to be more transparent and thus reduce 

information asymmetry problems. I argue that the firms with better ESG performance 

have fewer financial constraints. Building on the literature on ESG and risks, I 

hypothesize that: 

 

H1: The ESG performance of the firm is negatively related to a firm’s idiosyncratic 

risk, stock price crash risks and financial constraints. 

 

2.2 E Score, E components and risks 

Different from the social and governance performance, environmental 

performance has more quantality data, allowing us to conduct analyses within an 

industry and cross industries. Cormier et al. (2009) claims that quantitative disclosures 

like the disclosure of environment and social engagement can reduce information 

asymmetry between firm and its investors and analysts. The results suggest that 

quantitative disclosures can reduce share price volatility and increase Tobin’s Q. Qiu et 

al. (2016) find a positive relation between firm’s E and S disclosure and its market value. 

Benlemlih et al. (2018) finds a negative and significant association between firm’s 

environment and social disclosures and a firm’s total and idiosyncratic risk. However, 

there are few literatures discuss about the relation between environmental performance 

and the risks of firms. 

 Based on the literature review, I argue that if a firm’s environmental performance 

helps to reduce its idiosyncratic risk and downside risk. Not like the social and 

governance performance, environmental performance has more quantality data and can 
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7 

compare to the industry and the overall market performance objectively. In addition, 

Refinitiv’s environmental performance score is made up with three parts including 

resource use score, emission reduce score, and environment innovation score. 

According to Refinitiv, Resource Use Score is defined as to reflect firm’s performance 

and capacity to reduce the use of materials, energy or water, and to find more eco-

efficient solutions by improving supply chain management. Emissions Score is defined 

as to measure firm’s commitment and effectiveness towards reducing environmental 

emissions in production and operational processes. Environmental Innovation Score 

reflects a firm’s capacity to reduce the environmental costs and burdens for its 

customers, thereby creating new market opportunities through new environmental 

technologies and processes or eco-designed products. I argue that whether each of the 

component can reduce firm’s idiosyncratic risk and downside risk. I hypothesize that: 

 

H2: The environmental performance score of the firm is negatively related to a firm’s 

idiosyncratic risk, stock price crash risks and financial constraints. 

 

H3: The components of environmental performance score of the firm is negatively 

related to a firm’s idiosyncratic risk, stock price crash risks and financial constraints. 

 

2.3 Ranks of ESG, ranks of E score, and risks 

Sirri et al. (1998) finds that the flows of fund of top performance rank fund appear 

to be larger than the low performance rank. In my study, I also investigate the 

relationship between firm’s rank of ESG performance and its risk. I argue that the only 

the top ESG performance rank of the firm can reduce the idiosyncratic risk and 

downside risk. Therefore, in the light of the theoretical motivation and the prior 

empirical evidence, I hypothesize that: 
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8 

 

H4: The top rank of ESG performance of the firm is negatively related to a firm’s 

idiosyncratic risk, stock price crash risks and financial constraints. 

 

H5: The top rank of E Score of the firm is negatively related to a firm’s idiosyncratic 

risk, stock price crash risks and financial constraints. 

 

H6: The top rank of E’s components of the firm is negatively related to a firm’s 

idiosyncratic risk, stock price crash risks and financial constraints. 
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3. Empirical Methodology 

3.1 Sample 

For my empirical analysis, I use a panel data with ESG performance scores 

obtained from Refinitiv (former Thomson Reuters ESG database) to measure the 

performance of companies’ CSR activities. The ESG data is from 2002 to 2018 and 

then I match the Refinitiv data with the 2003 to 2019 stock return data from the Center 

for Research in Security Prices (CRSP) to compute one-year ahead stock idiosyncratic 

risk and crash risk. I only use common shares and those were traded on NYSE, AMEX, 

and NASDAQ. I also exclude the sample with negative market to book ratio. In addition, 

I obtained accounting data from Compustat to compute the financial constraint index 

which including KZ index and WW index. I use both CRSP and Compustat data to 

compute my control variables. My final simple size is 13,460 firm-year observations 

for 2003 to 2019, after matching Refinitiv data with data of CRSP and Compustat. 

3.2 Variables 

3.2.1 Refinitiv ESG data 

I used Refinitiv ESG data to measure the ESG performance of each company because 

their ESG data are all standardized and industry-adjusted. Therefore, I can compare 

their ESG performance score between different industries. In addition, the ESG Score 

consists of Environment Pillar Score, Social Pillar Score and Governance Pillar Score. 

It also provides the detail components score in the Environment Pillar Score, Social 

Pillar Score and Governance Pillar Score that allows me to look into which factors have 

significant relationship between risks and financial constraints. In my study, I use ESG 
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Score, Environment Pillar Score and its detail components score (Resource Use Score, 

Emissions Score, Environmental Innovation Score) to examine which score can 

influence company’s risk and financial constraints. Resource Use Score is defined as to 

reflect firm’s performance and capacity to reduce the use of materials, energy or water, 

and to find more eco-efficient solutions by improving supply chain management. 

Emissions Score is defined as to measure firm’s commitment and effectiveness towards 

reducing environmental emissions in production and operational processes. 

Environmental Innovation Score reflects a firm’s capacity to reduce the environmental 

costs and burdens for its customers, thereby creating new market opportunities through 

new environmental technologies and processes or eco-designed products. 

 

3.2.2 Measures of risk 

In my study, I measure the individual company’s total risk first. Following Benlemlih 

et al. (2018), the total risk is calculated through the standard deviation of daily stock 

returns from CRSP. Furthermore, I use the CAPM beta to measure the firm’s systematic 

risk and estimate it by regressing the daily stock return on the daily market return from 

CRSP over the year: 

 

𝑅𝑖,𝜏 = ∝𝑖+  𝛽𝑖 ∙ 𝑅𝑚,𝜏 + 𝑒𝑖  (1) 

 

where 𝑅𝑖,τ  is the return on stock 𝑖  for day τ , ∝𝑖  is the intercept term, 𝛽𝑖  is the 

systematic risk of stock 𝑖, 𝑅𝑚,τ is the value-weighted daily return on market 𝑚 for 

day τ, and 𝑒𝑖 is an error term. 

 

Furthermore, I use the standard deviation of firm’s stock daily return and beta (𝛽𝑖) in 

the Eq.(1) to calculate its idiosyncratic risk: 
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𝜎𝑖
2 =  𝛽𝑖

2 ∙ 𝜎𝑚
2 + 𝜎𝜀

2  (2) 

 

The standard deviation of firm’s stock daily return (𝜎𝑖) is stand for its total risk, while 

systematic risk is defined as a firm’s beta times the standard deviation of the daily 

market return (𝛽𝑖 ∙ 𝜎𝑚), and the idiosyncratic risk is defined as the standard deviation 

of the residual term (𝜎𝜀). I use annualized the idiosyncratic risk (𝐼𝑑𝑖𝑜𝑖,𝑡) in my analysis.  

 

3.2.3 Measures of stock price crash risk 

Following Kim et al. (2014), I use two measures of stock price crash risk, the 

negative condition skewness of firm-specific daily return (NSCKEW) and natural 

logarithm of the ratio of the standard deviation in the ‘‘down’’ days to the standard 

deviation in the ‘‘up’’ days (DUVOL). Both measures are based on individual stock 

daily return estimated as the residuals from the expanded market model: 

 

𝑅𝑖,𝜏 = ∝𝑖+ 𝛽1,𝑖 ∙ 𝑅𝑚,𝜏−2 + 𝛽2,𝑖 ∙ 𝑅𝑚,𝜏−1 + 𝛽3,𝑖 ∙ 𝑅𝑚,𝜏 + 𝛽4,𝑖 ∙ 𝑅𝑚,𝜏+1 + 

      𝛽5,𝑖 ∙ 𝑅𝑚,𝜏+2 + 𝜀𝑖,𝜏 
(3) 

 

where 𝑅𝑖,𝜏 is the return on stock 𝑖 in day 𝜏, and 𝑅𝑚,𝜏 is the value-weighted market 

daily return from the CRSP in day 𝜏. And the firm-specific daily return (𝑊𝑖,𝜏) for stock 

stock 𝑖 in day 𝜏 is calculated as the natural logarithm of one plus 𝜀𝑖,𝜏 from Eq. (3) : 

 

𝑊𝑖,𝜏 =  ln( 1 + 𝜀𝑖,𝜏 )  (4) 

 

NCSKEW is calculated by taking the negative of the third moment of firm-specific 

daily returns for each year and normalizing it by the standard deviation of firm-specific 
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daily returns raised to the third power. NCKSEW allows me to capture the asymmetry 

of risk. Specifically, for each stock 𝑖 in year t, NCSKEW is calculated as: 

 

𝑁𝐶𝑆𝐾𝐸𝑊𝑖,𝑡 =  
−𝑛(𝑛 − 1)1.5 ∙ ∑ 𝑊𝑖,𝜏

3

(𝑛 − 1)(𝑛 − 2) ∙ (∑ 𝑊𝑖,𝜏
2 )

1.5 (5) 

For each stock 𝑖 in year t, 𝐷𝑈𝑉𝑂𝐿𝑖,𝑡 is calculated as: 

 

𝐷𝑈𝑉𝑂𝐿𝑖,𝑡 =  ln[
    (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. The 

definition of “up day” is the day that its return above the annual mean, and “down day” 

is the day that its return below the annual mean. For each of the measures of stock price 

crash risk has higher value will indicate the greater stock price crash risk. 

 

3.2.4 Measures of financial constraint 

I use KZ index (Kaplan and Zingales 1997, Lamont et al. 2001), WW index (Whited and 

Wu 2006) to measure the financial constraints of the firm respectively. The KZ index for 

stock 𝑖 in year t is calculated as: 

  

𝐾𝑍𝑖,𝑡 =  − 1.002 ∙
𝐶𝐹𝑖,𝑡

𝐾𝑖,𝑡−1

+  0.283 ∙ 𝑄𝑖,𝑡  +  3.139 ∙
Debt𝑖,𝑡

Total Capital
𝑖,𝑡

−  39.368 ∙
𝐷𝑖𝑣𝑖,𝑡

𝐾𝑖,𝑡−1

 − 1.315 ∙
𝐶𝑎𝑠ℎ𝑖,𝑡

𝐾𝑖,𝑡−1

 

(7) 

 

where 𝐶𝐹𝑖,𝑡 is defined as income before extraordinary items plus depreciation; 𝑄𝑖,𝑡 is 

defined as market value of assets divided by book value of assets where the market value 

of assets equals the book value of assets plus the market value of common equity less the 
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sum of the book value of common equity and balance sheet deferred taxes at the fiscal year-

end t ; Debt𝑖,𝑡  is defined as short-term debt plus long-term debt; Total Capital𝑖,𝑡  is 

defined as short-term debt plus long-term debt plus stockholder’s equity; 𝐷𝑖𝑣𝑖,𝑡 is defined 

as preferred dividend plus common dividend; 𝐶𝑎𝑠ℎ𝑖,𝑡 is defined as cash and short-term 

investments; 𝐾𝑖,𝑡−1 is defined as book value of total assets. The higher KZ index value 

suggests the more serious financial constraint statue. 

The WW index for stock 𝑖 in year t is calculated as: 

 

𝑊𝑊𝑖,𝑡 =  −0.091 ∙ 𝐶𝐹𝑖,𝑡 +  0.062 ∙ 𝐷𝐼𝑉𝑃𝑂𝑆𝑖,𝑡  +  0.021 ∙ 𝑇𝐿𝑇𝐷𝑖,𝑡

− 0.044 ∙ LNTA𝑖,𝑡 +  0.102 ∙ 𝐼𝑆𝐺𝑖,𝑡 −  0.035 ∙ 𝑆𝐺𝑖,𝑡 

(8) 

 

where 𝐶𝐹𝑖,𝑡 is defined as the ratio of income before extraordinary items plus depreciation 

divided to book value of total assets; 𝐷𝐼𝑉𝑃𝑂𝑆𝑖,𝑡 is an indicator. If a firm 𝑖 pays cash 

dividend in year t then 𝐷𝐼𝑉𝑃𝑂𝑆𝑖,𝑡 will equal to 1, or 0 otherwise. 𝑇𝐿𝑇𝐷𝑖,𝑡  is the ratio of 

long-term debt to book value of total assets. LNTA𝑖,𝑡 is defined as the natural log of book 

value of total assets. 𝐼𝑆𝐺𝑖,𝑡 is the average three-digit industry sales growth. 𝑆𝐺𝑖,𝑡 is the 

sales growth rate of the firm. The higher WW index value suggests the more serious 

financial constraint statue as well. 

3.3 Models 

To test my hypotheses, I use the following models to investigate how ESG 

performance is associated with firm’s risk, stock price crash risk, and financial 

constraints: 
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𝐼𝑑𝑖𝑜𝑖,𝑡 = ∝𝑖+ 𝛽1 ∙ 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡−1 + 𝛽2 ∙ 𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽3 ∙ 𝑀𝐵𝑖,𝑡−1 

                +𝛽4 ∙ 𝑆𝑖𝑧𝑒𝑖,𝑡−1 + 𝛽5 ∙ 𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6 ∙ 𝑅𝐸𝑇𝑖,𝑡−1 

                +𝛽7 ∙ 𝐷𝑆𝑇𝑈𝑅𝑁𝑂𝑉𝐸𝑅𝑖,𝑡−1 + 𝛽𝑚 ∙ 𝐷𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝛽𝑛 ∙ 𝐷𝑌𝑒𝑎𝑟 + 𝜀𝑖 

(9) 

 

𝐶𝑟𝑎𝑠ℎ 𝑅𝑖𝑠𝑘𝑖,𝑡 𝑜𝑟 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 𝑖𝑛𝑑𝑒𝑥𝑖,𝑡

= ∝𝑖+ 𝛽1 ∙ 𝐸𝑆𝐺 𝑆𝑐𝑜𝑟𝑒𝑖,𝑡−1 + 𝛽2 ∙ 𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽3 ∙ 𝑀𝐵𝑖,𝑡−1 

                               +𝛽4 ∙ 𝑆𝑖𝑧𝑒𝑖,𝑡−1 + 𝛽5 ∙ 𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽6 ∙ 𝑆𝐼𝐺𝑀𝐴𝑅𝑖,𝑡−1 

                               +𝛽7 ∙ 𝑅𝐸𝑇𝑖,𝑡−1 + 𝛽8 ∙ 𝐷𝑆𝑇𝑈𝑅𝑁𝑂𝑉𝐸𝑅𝑖,𝑡−1 

                               +𝛽𝑚 ∙ 𝐷𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝛽𝑛 ∙ 𝐷𝑌𝑒𝑎𝑟 + 𝜀𝑖 

(10) 

 

𝐼𝑑𝑖𝑜𝑖,𝑡 𝑜𝑟  𝐶𝑟𝑎𝑠ℎ 𝑅𝑖𝑠𝑘𝑖,𝑡 𝑜𝑟 𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 𝑖𝑛𝑑𝑒𝑥𝑖,𝑡

= ∝𝑖+ 𝛽1~5 ∙ 𝑅1~𝑅5𝑖,𝑡−1 + 𝛽6 ∙ 𝐿𝐸𝑉𝑖,𝑡−1 + 𝛽7 ∙ 𝑀𝐵𝑖,𝑡−1

+ 𝛽8 ∙ 𝑆𝑖𝑧𝑒𝑖,𝑡−1 + 𝛽9 ∙ 𝑅𝑂𝐴𝑖,𝑡−1 + 𝛽10 ∙ 𝑆𝐼𝐺𝑀𝐴𝑅𝑖,𝑡−1

+ 𝛽11 ∙ 𝑅𝐸𝑇𝑖,𝑡−1 + 𝛽12 ∙ 𝐷𝑆𝑇𝑈𝑅𝑁𝑂𝑉𝐸𝑅𝑖,𝑡−1 

                               +𝛽𝑚 ∙ 𝐷𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 + 𝛽𝑛 ∙ 𝐷𝑌𝑒𝑎𝑟 + 𝜀𝑖 

(11) 

 

where the dependent variables, 𝐼𝑑𝑖𝑜𝑖,𝑡 is the annualized idiosyncratic risk of stock 𝑖 

in year t  , 𝐶𝑟𝑎𝑠ℎ 𝑅𝑖𝑠𝑘𝑖,𝑡  is proxied by 𝑁𝐶𝑆𝐾𝐸𝑊  or 𝐷𝑈𝑉𝑂𝐿 , and 

𝐹𝑖𝑛𝑎𝑛𝑐𝑖𝑎𝑙 𝐶𝑜𝑛𝑠𝑡𝑟𝑎𝑖𝑛𝑡 𝑖𝑛𝑑𝑒𝑥𝑖,𝑡 is proxied by the KZ index or WW index. My main 

independent variable is ESG Score which can be proxied by ESG Score, Environment 

Pillar Score or the detail components score in the Environment Pillar Score.  

Following Sirri et al. (1998), I create fractional ranks are defined on the basis of 

ESG performance. The ESG performance rank (𝑅𝑎𝑛𝑘𝑖,𝑡−1 ) is company’s percentile 

performance relative to other firms with the same ESG performance in the same year, 

and range from 0 to 1. The coefficients on fractional ranks are estimated using piecewise 

linear regression framework over five quintiles in each ESG performance score in the 
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Eq. (10). The bottom performance quintile (𝑅1) is defined as Min(𝑅𝑎𝑛𝑘𝑖,𝑡−1, 0.2) and 

the 4th performance quintile (𝑅4) is defined as Min(0.2, 𝑅𝑎𝑛𝑘𝑖,𝑡−1 − 𝑅1), and so forth, 

up to the highest performance quintile (𝑅5). 

Following Kim et al. (2014), the other independent variables are including: 

Leverage (𝐿𝐸𝑉) is calculated as debt in current liabilities plus long-term debt divided 

by book value of total assets; Market-to-book ratio (𝑀𝐵) is calculated as the ratio of 

market value of equity to the book value of equity ; Firm Size (𝑆𝑖𝑧𝑒) is calculated as 

the natural log of the book value of assets; Profitability is measure by return on assets 

(𝑅𝑂𝐴) which is calculated as income before extraordinary items divided by book value 

of total assets; If the stock returns are more volatile, it will be more crash prone. Stock 

volatility (𝑆𝐼𝐺𝑀𝐴𝑅) is calculated as the standard deviation of stock daily returns over 

the fiscal year; I control for firm’s pervious year return (𝑅𝐸𝑇) calculated as the mean 

of stock daily returns over the fiscal year; Trading volume is a proxy to find out the 

intensity of differences among investors which is a predictor of stock price crash risk. 

𝐷𝑆𝑇𝑈𝑅𝑁𝑂𝑉𝐸𝑅 is calculated as the average monthly share turnover in year t minus 

the average monthly share turnover in year t − 1; I impose a one-year lag between 

dependent and independent variables to examine the predictability of independent 

variables. I control industry and year effects in all regressions as well. I also control 

cluster effect to fix the heteroscedasticity problem in the model. I don’t control Stock 

volatility (𝑆𝐼𝐺𝑀𝐴𝑅) in Eq. (8) because the idiosyncratic risk is defined as the standard 

deviation of the residual term (𝜎𝜀 ) in Eq. (2) that 𝑆𝐼𝐺𝑀𝐴𝑅  will cause the multi-

collinearity problem. 
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4. Empirical Results 

4.1 Descriptive statistics and correlation of major variables 

 Table 1 and table 2 provide the distribution of the major variables by year and 

descriptive statistics for the variables used in my analysis, respectively. In order to 

prevent the outlier, I winsorize the variable except the ESG performance score variables 

from Refinitiv at the bottom and top 0.5% levels. There are 13,460 firm-year ESG 

performance scores in my full sample. The mean values of ESG performance score 

variables, ESG Score, Environment Pillar Score, Resource Use Score, Emissions Score 

and Environmental Innovation Score, are 0.4878, 0.4594, 0.4515, 0.4532, and 0.4741, 

respectively. The average 𝑆𝐼𝐺𝑀𝐴𝑅  is 0.0217, and the average idiosyncratic risk is 

0.2867. The sample firms have the average 𝑁𝐶𝑆𝐾𝐸𝑊  of 0.1655 and 𝐷𝑈𝑉𝑂𝐿  of 

0.0272. The average of 𝑅𝐸𝑇 is 0.0005. The average change in monthly trading volume 

(as a percentage of shares outstanding) is 0.0104. The average firm in my sample has a 

leverage of 0.2304, a market to book ratio of 4.3107, a market capitalization of 5.5342 

billion, and a return on assets of 0.0341. In addition, the mean values of financial 

constraint index has a KZ index of 0.8858 and a WW index of -0.4228. The 

observations are smaller in the earlier years in my sample due to ESG database coverage. 

And Refinitiv ESG database has expanded its coverage since 2016. 

 

<Insert Table 1> 

 

<Insert Table 2> 
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 Table 3 provides the Pearson correlation. I find that the correlation among ESG 

performance score is high. The correlation showing negative significant between ESG 

Score and SIGMAR is -0.201, Idiosyncratic risk is -0.245, KZ index is -0.037 and WW 

index is -0.485. However, the correlation showing positive significant between ESG 

Score and NCSKEW is 0.026, DUVOL is 0.055. Environment Pillar Score, Resource 

Use Score, Emissions Score and Environmental Innovation Score are showing there are 

similar results with ESG Score. 

 

<Insert Table 3> 

 

4.2 The effect of ESG performance on idiosyncratic risk 

To test my 1st, 2nd, and 3rd hypothesis, table 4 provides the results of regression 

analysis from Eq. (9), examining the relation between firm’s ESG performance and 

idiosyncratic risk. The variables including leverage ratio, market to book ratio, Size, 

return on asset, return and change in shares turnover rate are controlled to avoid them 

affecting the idiosyncratic risk. I use fixed-two model without cluster-adjusted and with 

cluster-adjusted as well to process my panel data. In the column (1) and (4), the 

coefficients of ESG Score are both -0.0345, negative and significant at 1% level which 

suggest that ESG Score can decrease firm’s idiosyncratic risk. In the column (2) and 

(5), the coefficients of Environment Pillar Score are both -0.0051, negative but not 

significant which suggest that E Score may have negative relationship between the 

firm’s idiosyncratic risk but not strong enough. However, in the column (3) and (6), 

one of the detail score in E Score, Resource Use Score, has the negative and significant 

at 1 % level coefficients. But Emissions Score is telling another story, positive and 
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significant at 1% level coefficients. I think it might because that the company in the U.S 

pay less attention on the issues of emission. Since U.S government did not sign on 

Kyoto Protocol, the company won’t be too worry about the emission. Therefore, the 

company put extra effort on reducing emission might cause higher idiosyncratic risk. 

Environmental Innovation Score has positive but no significant coefficients. The result 

from regression suggest that the higher Resource Use Score can decrease the firm’s 

idiosyncratic risk yet Emissions Score not only can’t decrease but also bring it to 

another direction. I think the opposite force between Resource Use Score and Emissions 

Score causes that E Score cannot decrease the firm’s idiosyncratic risk.  

 

<Insert Table 4> 

 

4.3 The effect of ESG performance on stock price crash risk 

In this section I investigate the relationship between ESG performance score and 

stock price crash risk. Table 5 reports result from estimating Eq. (10) and I have adjusted 

the model for cluster as well. In the column (1), (2) and (3), all ESG performance score 

are all have non-significant coefficients. The result means that all ESG performance 

score can’t not explain the NCSKEW of firms. In the column (4), (5) and (6), have the 

similar situation with NCSKEW. Only one of ESG performance score has significant 

coefficient with DUVOL in column (4). The higher ESG score will bring more DUVOL. 

Firms that have higher return on asset and higher past return are associated with higher 

stock price crash risk. The result from table 5 suggest that ESG performance score don’t 

have strong relationship between stock price crash risk in this article. 

 

<Insert Table 5> 
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4.4 The effect of ESG performance on financial constraints 

In this section I investigate the relationship between ESG performance and firm’s 

financing ability. The difficulty of financing activities is one of firm’s downside risk. 

The greater the funding frictions are the higher the cost of external financing for the 

firms. With more social capital such as firm’s ESG performance, the lender will trust 

the firms and the firms might be able to raise their money easier. Therefore, the firms 

with better ESG performance can capture more investment opportunities, vice versa. I 

use KZ index and WW index to proxy the financial constraints of the firm. Table 6 

reports result from estimating Eq. (10), and I have adjusted the model for cluster as well. 

In all column, all ESG performance scores have negative and significant coefficients 

except Environmental Innovation Score. ESG Score, Environment Pillar Score, 

Resource Use Score can significantly decrease firm’s financial constraints. However, 

Emission Score has opposite result on KZ and WW index. Emission Score will decrease 

KZ index, but it will increase WW index. The major differences between KZ index and 

WW index are that KZ index will calculate Tobin’s Q, while WW index takes the sales 

growth rate of the firm into concerns. But the actual reason causes this opposite result 

is still unclear. Firms that have higher leverage ratio, larger size, lower return on asset, 

higher total risk, lower past return and lower share turnover rate are associated with 

higher financial constraints in the future. Better ESG performance is a good protection 

to firm’s downside risk. Overall, results in table 6 suggests that socially responsible 

firms have stronger financing abilities. 

 

<Insert Table 6> 
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4.5 The effect of Rank of ESG performance on idiosyncratic risk & 

stock price crash risk and financial constraints 

To examine the relation between the rank of ESG performance score and risks, I 

divide the sample into five quintiles each year by ESG Score and E Score. And then 

take the average of all risks of all years in each quintile to understand each risk in the 

different ESG performance quintiles. Table 7 provides the ESG performance quintiles 

and risks. Panel A present for ESG score, while Panel B for E Score. The last row in 

both panels reported the value of quintile 1 minus quintile 5. The result of Table 7 

suggests that higher ESG Score quintile or E Score quintile will decrease idiosyncratic 

risk, KZ index and WW index. However, higher ESG Score will increase one of our 

stock price crash risks, DUVOL.  

 

<Insert Table 7> 

 

In this section I further investigate the relationship between the rank of ESG Score, 

Environment Pillar Score, Resource Use Score, Emission Score and Environmental 

Innovation Score on idiosyncratic risk, stock price crash risk and financial constraints. 

I use fractional ESG performance ranks (𝑅𝑎𝑛𝑘𝑖,𝑡−1) and the coefficients on fractional 

ranks are estimated using piecewise linear regression framework over five quintiles in 

each ESG performance score in the Eq. (10). The bottom performance quintile (𝑅1) is 

defined as Min(𝑅𝑎𝑛𝑘𝑖,𝑡−1, 0.2) and the 2nd performance quintile (𝑅2) is defined as 

Min(0.2, 𝑅𝑎𝑛𝑘𝑖,𝑡−1 − 𝑅1), and so forth, up to the highest performance quintile (𝑅5). 

The piecewise linear regression model can help me investigate the relationship between 

the rank of ESG performance and those risks and financial constraints.  
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To test my 4th hypothesis, the top rank of ESG performance of the firm is 

negatively related to a firm’s idiosyncratic risk, stock price crash risks and financial 

constraints, I use piecewise linear regression model to form Eq. (10). Table 8 reports 

the results from estimating Eq. (10) for the rank of ESG Score, and I have adjusted the 

model for cluster as well. In the column (1) of table 8, I find ESG Score R3 has negative 

relation between idiosyncratic risk. The result implies mid-level of ESG performance 

rank can avoid idiosyncratic risk. I don’t find any negative and significant coefficient 

in the column (2) and (3). However, I find ESG Score R1 has positive and significant 

coefficient in ESG Score R1, that suggest low ESG performance rank can lead to higher 

stock price crash risk. The previous result in Table 6 has indicated that ESG 

performance can reduce the financial constraints of the firms. In the column (4) and (5) 

of table 8, I find ESG Score R4 and R5 have negatively significant coefficients in both 

financial constraints index. Hence, the results further suggest that the firms with higher 

ESG performance can reduce more financial constraints.  

<Insert Table 8> 

 

To test my 5th hypothesis, I present table 9 to test whether the top rank of E Score 

of the firm is negatively related to a firm’s idiosyncratic risk, stock price crash risks 

and financial constraints. I find E Score R4 has the coefficient -0.0714*** in column 

(1) of table 9, respectively. The result proves the diligent of E Score can decrease firm’s 

idiosyncratic risk. The column (4) and (5) have similar results with table 8, I find 

negative relationship between high E score rank and financial constraints. The 

performance quintile of E Score suggests that only when firms do the top two quintile 

environment engagement can reduce their idiosyncratic risk while ESG Score cannot. 

However, the result cannot explain the relation between E score and stock price crash 

risk. 
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<Insert Table 9> 

 

I use tables 10 to 12 to test my 6th hypothesis, the top rank of E’s components of 

the firm is negatively related to a firm’s idiosyncratic risk, stock price crash risks and 

financial constraints. Table 10 is the relation between firm's resource use score rank and 

risks. The result of table 10 implies that the top high rank of resource use score 

(Resource Score R5) can help to decrease firm’s idiosyncratic risk and financial 

constraints. However, the rank of resource use score cannot decrease stock price crash 

risk. Table 11 is the relation between firm's emission score rank and risks. In the column 

(1), (4) and (5) of Table 11, the positive coefficients of Resource Score R1 suggest that 

the entry level of emission engagement will cause the increase in firm’s idiosyncratic 

risk and financial constraints. Table 12 is the relation between firm's environmental 

innovation score rank and risks. I find Innovation R1 negatively significant coefficients 

in the column (1), (4), and (5). The result implies the just entry level of innovation 

engagement can decrease firm’s idiosyncratic risk and financial constraints. What’s 

more, the result of table 12 also suggest higher rank, Innovation R4 and Innovation R5 

can decrease idiosyncratic risk and financial constraints. 

<Insert Table 9> 

 

<Insert Table 10> 

 

<Insert Table 11> 

 

<Insert Table 12> 
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 Overall, results of Tables 9 to 12 suggest that only those firms that have better 

rank of ESG and Environmental engagement can reduce their downside risk. The basic 

socially responsible engagement does not help firms decrease their downside risk. The 

result of performance quintile is encouraging firms to do their best on ESG engagement. 

4.6 ESG firms versus non-ESG firms 

 Because the databases of ESG performance are relatively new to CRSP and 

COMPUSTAT, the coverage of the firms with ESG performance data is low. And the 

company which has ESG score in the database is relatively big and well-known. Or 

maybe only the firms which already have done good ESG engagement will reveal their 

ESG performance. 

To alleviate these problems, I conduct the other test for all data sample in CRSP. 

In this section, I further investigate the whole data sample with and without ESG Score 

in CRSP, and I use common shares and those were traded on NYSE, AMEX and 

NASDAQ as well. I create a dummy variable (𝐸𝑆𝐺𝑖,𝑡−1), if the firm has ESG data in 

Refinitiv, the dummy variable will be one. Otherwise, will be zero. This simple size is 

48,587 firm-year observations for 2003 to 2019, after matching data of CRSP and 

Compustat. I add this dummy into both Eq. (9) and Eq. (10). 

 Table 13 provides the similar result with the main regression analysis. The 

relationship between ESG performance score and idiosyncratic risk, and between ESG 

performance score and financial constraints are negative and significant. While the 

relationship between ESG performance score and stock crash risk is positive and 

significant. The result suggests that the firms have ESG score can reduce their 

idiosyncratic risk and financial constraints. However, it also suggests that the firms will 

have higher stock price crash risk. 

<Insert Table 13> 
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5. Recommendations for Future Research 

In this paper, I use KZ index and WW index as the proxy for financial constraints. 

The higher of these two financial constraints indices reflect higher financial constraints 

of the firm. However, I think there might have a critical point to determinate whether 

the firms have financial constraints. The future research can find out this critical point 

to make it better. I use NCKEW and DUVOL to determine stock price crash risk in this 

paper. The relationship between stock price crash risk and ESG performance score find 

not negatively; nevertheless, the reason might because that I choose these two variables 

to proxy the stock price crash risk. There are other variables can be used to proxy stock 

price crash risk, such as VAR and maximum-drop-down. The future research can try to 

use other proxies to examine the relation between stock price crash risk and ESG 

performance. I find positive association between idiosyncratic risk and Emission score 

in my study. Since U.S government did not sign on Kyoto Protocol, the company won’t 

be too worry about the emission. The future research can discuss the regional difference 

between EU and U.S since the emission regulation is stronger in EU than U.S. In 

addition, there is a potential endogenous problem between financial constraints indices 

and ESG performance of the firm that need to be solved in the future research. The 

sample is relatively small compared to all the firms that are trade in the stock market. 

Hence, I suggest that the future research can Heckman model to deal with the problem 

of small sample. 
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6. Conclusion and Discussions 

In this paper, I investigate the relation between ESG performance especially E 

Score and firm’s future idiosyncratic risk, stock price crash risk and financial 

constraints. Meanwhile, I examine the empirical impact of the rank of ESG 

performance engagement on firm’s downside risk. Using a sample of panel data of U.S. 

company from 2003 to 2019, I find a significantly negative relation between firm’s 

ESG performance score and idiosyncratic risk. I also find that one of the detail score in 

E Score, Resource Use Score, has the negative and significant association with 

idiosyncratic risk. But the other component, Emissions Score is telling another story, 

positive and significant. Therefore, the relation between E score and idiosyncratic risk 

is still unclear. I further examine the relationship between firm’s ESG performance 

score and downside risk. Downside risk is measured by NCSKEW, DUVOL, KZ index 

and WW index. Future stock price crash risk is represented by NCSKEW and DUVOL. 

However, the empirical result suggests that ESG performance score don’t have strong 

relationship between stock price crash risk. Firm’s financial constraints are measured 

by KZ index and WW index. ESG Score, Environment Pillar Score, Resource Use 

Score and Emissions Score can significantly decrease firm’s financial constraints. 

Firm’s with better overall ESG performance and better E performance will have 

stronger financing abilities. Furthermore, I examine the relation between firm’s rank of 

ESG performance and idiosyncratic risk, stock price crash risk and financial constraints. 

I use fractional ESG performance ranks (𝑅𝑎𝑛𝑘𝑖,𝑡−1) and the coefficients on fractional 

ranks are estimated using piecewise linear regression framework over five quintiles. 

The result suggests having better rank of ESG and Environmental engagement can 

reduce their downside risk. The basic socially responsible engagement does not help 
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firms decrease their downside risk. The result of performance quintile is encouraging 

firms to do their best on ESG engagement. 

Overall, my results suggest that the building of great ESG performance can form 

the social capital which can reduce idiosyncratic risk of a firm and enhance a firm’s 

financing ability. However, it couldn’t help to decrease firm-specific stock price crash 

risk. The link between ESG performance score and firm-specific stock price crash risk 

is still unclear. To alleviate the problem of coverage, the addition analysis is conducted. 

And the result suggests the similar result with the main regression analysis. Due to the 

age of ESG database, I think there are still lots of indicators can be developed. As time 

passes, ESG database will cover more business cycles and more firms in the future. 
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Table 1 Sample distribution 

This table presents the sample distribution and mean values of ESG related scores and risks by year. The sample 

includes 13,460 firm-year observations in 2003-2019. All variables except ESG performance score are winsorized 

at the bottom and top 0.5% levels 

Year Freq. Percent ESG E Resource Emissions Innova. Idio NCSKEW DUVOL KZ WW 

2003  238  1.77 0.475 0.451 0.433 0.436 0.486 0.353 0.494 0.086 0.973 -0.458 

2004  274  2.04 0.478 0.452 0.437 0.438 0.483 0.247 0.250 -0.024 0.939 -0.461 

2005  349  2.59 0.489 0.460 0.437 0.457 0.485 0.222 0.138 -0.033 0.816 -0.452 

2006  395  2.93 0.500 0.477 0.462 0.477 0.490 0.217 -0.028 -0.080 0.743 -0.462 

2007  405  3.01 0.503 0.476 0.460 0.478 0.490 0.222 -0.047 -0.114 0.662 -0.459 

2008  445  3.31 0.506 0.475 0.471 0.473 0.481 0.243 -0.073 -0.042 0.746 -0.458 

2009  559  4.15 0.494 0.460 0.454 0.447 0.480 0.463 0.194 0.015 0.789 -0.449 

2010  628  4.67 0.499 0.468 0.464 0.457 0.485 0.384 -0.005 -0.066 0.703 -0.445 

2011  650  4.83 0.514 0.493 0.492 0.484 0.505 0.231 -0.052 -0.062 0.602 -0.441 

2012  665  4.94 0.513 0.496 0.494 0.488 0.506 0.249 0.083 0.009 0.651 -0.443 

2013  678  5.04 0.512 0.497 0.496 0.490 0.505 0.236 0.199 -0.036 0.570 -0.451 

2014  692  5.14 0.515 0.499 0.501 0.494 0.502 0.209 0.068 -0.011 0.712 -0.452 

2015  736  5.47 0.516 0.500 0.505 0.493 0.502 0.215 0.014 0.026 0.821 -0.454 

2016  1,195  8.88 0.479 0.449 0.444 0.441 0.463 0.268 0.172 0.039 0.833 -0.425 

2017  1,698  12.62 0.468 0.433 0.420 0.428 0.452 0.315 0.229 0.030 0.872 -0.397 

2018  1,868  13.88 0.471 0.434 0.424 0.428 0.452 0.298 0.189 0.027 0.888 -0.388 

2019  1,985  14.75 0.468 0.435 0.423 0.432 0.451 0.330 0.397 0.198 0.836 -0.392 

             

Total  13,460  100 0.487 0.460 0.452 0.453 0.474 0.287 0.166 0.027 0.886 -0.423 
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Table 2 Descriptive statistics   

This table reports descriptive statistics for all variables of my study. The sample period is from 2003 to 2019. 

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

Variables N Mean STD Median Min. Max. 

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 

Resource Use Score    13,460  0.4515 0.2808 0.3750 0.0026 0.9987 

Emissions Score    13,460  0.4532 0.2794 0.4059 0.0012 0.9987 

Environmental 

Innovation Score 
   13,460  0.4741 0.2287 0.4217 0.0008 0.9992 

SIGMAR    13,460  0.0217 0.0110 0.0187 0.0076 0.0765 

Idiosyncratic 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 

RET    13,460  0.0005 0.0014 0.0006 -0.0043 0.0059 

DSTURNOVER    13,460  0.0104 0.9259 0.0056 -4.7015 4.6326 

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 

KZ Index    13,447  0.8858 1.4983 0.9512 -6.8498 7.1397 

WW Index    13,354  -0.4228 0.0926 -0.4239 -0.6886 -0.1530 
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Table 3 Pearson correlation coefficients 

This table reports Pearson correlation coefficients among variables for the 13,460 firm-year observations from 2003 to 2019. '*' Indicates statistical significance 

at 10 % level, '**' Indicates statistical significance at 5 % level, and '***' Indicates statistical significance at 1 % level.  

  

No. Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1 ESG Score 1                

2 
Environment Pillar 

Score 
0.882*** 1               

3 Resource Use Score 0.844*** 0.895*** 1              

4 Emissions Score 0.791*** 0.891*** 0.748*** 1             

5 
Environmental 

Innovation Score 
0.545*** 0.702*** 0.449*** 0.409*** 1            

6 Idiosyncratic Risk -0.245*** -0.196*** -0.202*** -0.179*** -0.101*** 1           

7 NCSKEW 0.026*** 0.023*** 0.028*** 0.017** 0.011 0.078*** 1          

8 DUVOL 0.055*** 0.041*** 0.044*** 0.037*** 0.018** 0.025*** 0.911*** 1         

9 RET -0.031*** -0.022** -0.027*** -0.017** -0.01 -0.023*** -0.362*** -0.442*** 1        

10 DSTURNOVER -0.005 -0.01 -0.006 -0.011 -0.007 0.225*** 0.079*** 0.074*** -0.097*** 1       

11 SIGMAR -0.201*** -0.16*** -0.168*** -0.151*** -0.071*** 0.956*** 0.051*** 0.002 -0.034*** 0.237*** 1      

12 KZ index -0.037*** -0.046*** -0.053*** -0.043*** -0.014 0.112*** -0.01 -0.019** -0.01 0.008 0.11*** 1     

13 WW index -0.485*** -0.424*** -0.425*** -0.396*** -0.218*** 0.426*** 0.032*** 0.011 0.04*** -0.018** 0.325*** 0.003 1    

14 LEV 0.107*** 0.09*** 0.071*** 0.099*** 0.049*** 0.003 0.028*** 0.042*** -0.086*** 0.042*** -0.005 0.515*** -0.08*** 1   

15 MB 0.039*** 0.043*** 0.033*** 0.051*** 0.02** 0.035*** -0.037*** -0.038*** 0.142*** -0.008 0.009 0.106*** 0.138*** 0.173*** 1  

16 Size 0.51*** 0.452*** 0.447*** 0.424*** 0.235*** -0.399*** -0.012 0.005 -0.064*** -0.006 -0.299*** 0.172*** -0.907*** 0.158*** -0.146*** 1 

17 ROA 0.125*** 0.099*** 0.077*** 0.116*** 0.048*** -0.452*** -0.03*** -0.014 0.09*** -0.041*** -0.402*** -0.296*** -0.212*** -0.053*** -0.008 0.17*** 
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Table 4 The relation between ESG performance and idiosyncratic risk   

This table provides the results of regression analysis from Eq. (9), examining the relation between firm's ESG performance and 

idiosyncratic risk. All variables except ESG performance related scores are winsorized at the bottom and top 0.5% levels. The 

numbers in parentheses are t value. ***, **, and * indicate statistical significance at the 1, 5, and 10 % level, respectively.  

 

 

 

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

Dependent Variable Idio Risk Idio Risk Idio Risk Idio Risk Idio Risk Idio Risk 

Intercept 0.5458*** 0.55*** 0.5448*** 0.5458*** 0.55*** 0.5448*** 

 (34.62) (34.50) (33.69) (21.71) (21.29) (20.60) 

ESG Score -0.0345***   -0.0345***   

 (-4.75)   (-4.04)   

Environment Pillar Score  -0.0051    -0.0051   

  (-0.96)   (-0.89)  

Resource Use Score   -0.0389***   -0.0389*** 

   (-7.09)   (-5.83) 

Emissions Score   0.0326***   0.0326*** 

   (5.75)   (3.97) 

Environmental Innovation Score   0.0008    0.0008  

   (0.17)   (0.15) 

LEV 0.0591*** 0.0615*** 0.0601*** 0.0591*** 0.0615*** 0.0601*** 

 (7.04) (7.35) (7.20) (5.09) (5.45) (5.29) 

MB -0.0002  -0.0002  -0.0003  -0.0002  -0.0002  -0.0003  

 (-1.06) (-1.40) (-1.54) (-0.99) (-1.29) (-1.40) 

Size -0.0277*** -0.03*** -0.0294*** -0.0277*** -0.03*** -0.0294*** 

 (-28.79) (-32.37) (-31.59) (-18.82) (-18.15) (-17.98) 

ROA -0.4905*** -0.4915*** -0.4971*** -0.4905*** -0.4915*** -0.4971*** 

 (-33.28) (-33.37) (-33.84) (-25.23) (-24.89) (-25.86) 

RET -9.1568*** -9.1165*** -9.1269*** -9.1568*** -9.1165*** -9.1269*** 

 (-7.36) (-7.32) (-7.34) (-4.08) (-4.07) (-4.06) 

DSTURNOVER 0.0109*** 0.0109*** 0.0109*** 0.0109*** 0.0109*** 0.0109*** 

 (5.93) (5.89) (5.94) (3.80) (3.78) (3.81) 

Year FE Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes 

Cluster No No No Yes Yes Yes 

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

adj. R-square 0.4792 0.4784 0.4803 0.4792 0.4784 0.4803 
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Table 5 The relation between ESG performance and stock price crash risk  

This table provides the results of regression analysis from Eq. (10), examining the relation between firm's ESG performance and stock 

price crash risk. All variables except ESG performance related scores are winsorized at the bottom and top 0.5% levels. The numbers 

in parentheses are t value. ***, **, and * indicate statistical significance at the 1, 5, and 10 % level, respectively. 

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

Dependent Variable NCSKEW NCSKEW NCSKEW DUVOL DUVOL DUVOL 

Intercept -0.1269  -0.1232  -0.1252  -0.0769  -0.0785  -0.0767  

 (-0.59) (-0.57) (-0.57) (-1.19) (-1.21) (-1.17) 

ESG Score 0.1081    0.0685**   

 (0.97)   (2.21)   

Environment Pillar Score  0.0615    0.0264   

  (0.73)   (1.15)  

Resource Use Score   0.0496    0.0075  

   (0.54)   (0.30) 

Emissions Score   -0.0114    0.0126  

   (-0.14)   (0.60) 

Environmental Innovation core   0.0257    0.0053  

   (0.36)   (0.28) 

LEV 0.0765  0.0750  0.0759  0.0012  -0.0014  -0.0014  

 (0.71) (0.69) (0.70) (0.04) (-0.05) (-0.05) 

MB 0.0026  0.0027  0.0027  0.0012** 0.0013** 0.0013** 

 (1.09) (1.12) (1.13) (2.07) (2.20) (2.20) 

Size 0.0026  0.0053  0.0051  0.0048  0.0077** 0.0076* 

 (0.18) (0.38) (0.36) (1.23) (1.97) (1.94) 

ROA 0.5734*** 0.5745*** 0.5815*** 0.227*** 0.2275*** 0.2269*** 

 (2.85) (2.86) (2.88) (4.83) (4.84) (4.81) 

SIGMAR -0.9960  -1.0717  -1.0198  -1.9945*** -2.0457*** -2.0483*** 

 (-0.50) (-0.54) (-0.52) (-3.38) (-3.47) (-3.48) 

RET 20.1421  20.1169  20.0909  19.4538*** 19.4261*** 19.4273*** 

 (1.37) (1.36) (1.36) (4.99) (4.98) (4.98) 

DSTURNOVER 0.0057  0.0059  0.0058  0.0051  0.0053  0.0053  

 (0.33) (0.34) (0.34) (1.02) (1.05) (1.05) 

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 13,456 13,456 13,456 

adj. R-square 0.0138 0.0138 0.0136 0.0537 0.0534 0.0533 

 

 

 

 

  



‧
國

立
政 治

大

學
‧

N
a

t io
na l  Chengch i  U

niv

ers
i t

y

DOI:10.6814/NCCU202000535
 

34 

Table 6 The relation between ESG performance and financial constraints 

This table provides the results of regression analysis from Eq. (10), examining the relation between firm's ESG performance and 

financial constraints. All variables except ESG performance related scores are winsorized at the bottom and top 0.5% levels. The 

numbers in parentheses are t value. ***, **, and * indicate statistical significance at the 1, 5, and 10 % level, respectively. 

 

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

Dependent Variable KZ KZ  KZ  WW WW  WW  

Intercept -1.1348*** -1.1967*** -1.35*** -0.083*** -0.0825*** -0.0835*** 

 (-6.05) (-6.15) (-6.82) (-17.13) (-16.77) (-16.61) 

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

 (-7.49)   (-7.15)   

Environment Pillar 

Score 
 -0.5031***   -0.0059***  

  (-7.72)   (-3.34)  

Resource Use Score   -0.3168***   -0.0131*** 

   (-6.55)   (-3.88) 

Emissions Score   -0.2204***   0.0081** 

   (-4.37)   (2.09) 

Environmental 

Innovation core 
  0.1017**   -0.0009  

   (2.34)   (-0.60) 

LEV 3.5611*** 3.5582*** 3.5526*** 0.0332*** 0.0338*** 0.0335*** 

 (44.35) (44.17) (44.39) (8.26) (8.28) (8.38) 

MB 0.0086*** 0.0084*** 0.0086*** -0.0001** -0.0001** -0.0002** 

 (3.86) (3.76) (3.90) (-2.17) (-2.50) (-2.58) 

Size 0.1346*** 0.1274*** 0.1354*** -0.0449*** -0.0456*** -0.0455*** 

 (6.75) (6.61) (7.01) (-130.54) (-134.75) (-131.08) 

ROA -2.342*** -2.3513*** -2.3501*** -0.0186  -0.0189  -0.0212  

 (-8.04) (-7.93) (-8.01) (-0.99) (-1.00) (-1.19) 

SIGMAR 19.0606*** 19.5284*** 19.3638*** 0.9897*** 1.0031*** 0.9845*** 

 (12.16) (12.28) (12.08) (12.65) (12.75) (12.98) 

RET 14.8231  14.8256  14.8055  -2.5267*** -2.5196*** -2.5123*** 

 (1.07) (1.06) (1.06) (-3.82) (-3.79) (-3.81) 

DSTURNOVER -0.0523***  -0.0534*** -0.0529*** -0.0041*** -0.0041*** -0.004*** 

 (-4.45) (-4.53) (-4.47) (-5.97) (-6.00) (-6.09) 

Year FE Yes Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes Yes 

Observations 12,860 12,860 12,860 12,814 12,814 12,814 

adj. R-square 0.4369 0.4366 0.4385 0.8372 0.8368 0.8373 
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Table 7 The ESG performance quintiles and risks 

The table provides the mean value of ESG score and E score quintile. The last row in both panels reported the 

value of quintile 1 minus quintile 5. The null hypothesis is 0. All variables except ESG performance related scores 

are winsorized at the bottom and top 0.5% levels. Asterisks for statistical significance are the same as others 

tables. 

 

Panel A. ESG Quintile 

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

ESG Quintile ESG Score Idio NCSKEW DUVOL KZ WW 

1 0.281 0.300 0.110 -0.015 0.789 -0.410 

2 0.380 0.290 0.125 -0.004 0.792 -0.602 

3 0.471 0.283 0.159 0.008 0.867 -0.434 

4 0.589 0.255 0.107 0.006 0.832 -0.463 

5 0.752 0.224 0.201 0.041 0.600 -0.510 

1-5 -0.470*** 0.077*** -0.09 -0.056** 0.189** 0.100*** 

 

Panel B. E Quintile 

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

E Quintile E Score Idio NCSKEW DUVOL KZ WW 

1 0.221 0.286 0.119 -0.003 0.882 -0.423 

2 0.321 0.288 0.127 -0.001 0.831 -0.605 

3 0.430 0.282 0.109 -0.013 0.799 -0.431 

4 0.576 0.270 0.165 0.023 0.752 -0.457 

5 0.795 0.227 0.186 0.032 0.620 -0.502 

1-5 -0.574*** 0.059** -0.067 -0.035 0.262*** 0.079*** 
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Table 8 The relation between ESG performance rank and risks  

This table provides the results of regression analysis from Eq. (11), examining the relation between firm's ESG performance and Rank 

of ESG performance on idiosyncratic risk & stock price crash risk and financial constraints. All variables except ESG performance 

related scores are winsorized at the bottom and top 0.5% levels. The numbers in parentheses are t value. Asterisks for statistical 

significance are the same as others table. 

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

Dependent Variable Idio Risk NCSKEW DUVOL KZ WW 

Intercept 0.539*** -0.1604  -0.0967  -1.3845*** -0.0884*** 

 (22.81) (-0.71) (-1.42) (-6.79) (-18.04) 

ESG Score R1 -0.0380  0.4020  0.2695** -0.1063  -0.0091  

 (-0.90) (0.94) (2.28) (-0.33) (-0.98) 

ESG Score R2 0.0163  0.0574  -0.0270  0.0250  0.0065  

 (0.57) (0.16) (-0.29) (0.12) (0.76) 

ESG Score R3 -0.0396* -0.0880  0.0436  -0.1133  -0.0087  

 (-1.81) (-0.28) (0.48) (-0.58) (-1.14) 

ESG Score R4 -0.0246  0.1632  0.0195  -0.4304** -0.0242*** 

 (-1.09) (0.50) (0.21) (-2.22) (-3.86) 

ESG Score R5 -0.0263  -0.0904  0.0125  -2.3718*** -0.0183*** 

 (-1.09) (-0.22) (0.11) (-8.03) (-2.66) 

LEV 0.0594*** 0.0732  -0.0012  3.543*** 0.033*** 

 (5.12) (0.67) (-0.04) (44.06) (8.23) 

MB -0.0002  0.0026  0.0012** 0.009*** -0.0001** 

 (-1.00) (1.11) (2.10) (3.98) (-2.15) 

Size -0.0277*** 0.0048  0.0059  0.1429*** -0.0448*** 

 (-19.38) (0.33) (1.46) (7.19) (-129.31) 

ROA -0.4901*** 0.5753*** 0.2281*** -2.3345*** -0.0184  

 (-25.13) (2.86) (4.86) (-7.99) (-0.98) 

SIGMAR  -1.0287  -2.0028*** 18.8762*** 0.9873*** 

  (-0.52) (-3.39) (12.03) (12.71) 

RET -9.1559*** 20.2417  19.4827*** 15.2251  -2.5218*** 

 (-4.08) (1.37) (4.98) (1.08) (-3.79) 

DSTURNOVER 0.0109*** 0.0057  0.0052  -0.0512*** -0.004*** 

 (3.79) (0.33) (1.03) (-4.36) (-6.01) 

Year FE Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 12,860 12,814 

adj. R-square 0.4791 0.0136 0.0538 0.4401 0.8373 
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Table 9 The relation between E Score rank and risks  

This table provides the results of regression analysis from Eq. (11), examining the relation between firm's Rank of E Score on risks. All 

variables except ESG performance related scores are winsorized at the bottom and top 0.5% levels. The numbers in parentheses are t 

value. Asterisks for statistical significance are the same as others tables. 

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

Dependent Variable Idio Risk NCSKEW DUVOL KZ WW 

Intercept 0.5448*** -0.1411  -0.0857  -1.3763*** -0.0868*** 

 (22.68) (-0.63) (-1.29) (-7.06) (-17.52) 

E Score R1 -0.0398  0.0448  0.0685  0.2098  0.0146  

 (-1.01) (0.10) (0.56) (0.61) (1.41) 

E Score R2 0.0614* 0.2943  0.0307  -0.3668* -0.0077  

 (1.87) (0.79) (0.29) (-1.66) (-0.83) 

E Score R3 0.0218  -0.1465  -0.0077  0.1659  0.0071  

 (0.92) (-0.43) (-0.08) (0.71) (0.53) 

E Score R4 -0.0714*** 0.1543  0.1022  -0.9351*** -0.0178** 

 (-3.09) (0.46) (1.10) (-3.71) (-2.03) 

E Score R5 -0.0158  -0.1959  -0.1466  -1.0157*** -0.013* 

 (-0.69) (-0.46) (-1.28) (-3.55) (-1.83) 

LEV 0.0614*** 0.0725  -0.0027  3.556*** 0.0337*** 

 (5.43) (0.67) (-0.09) (44.18) (8.24) 

MB -0.0002  0.0027  0.0013** 0.0084*** -0.0001** 

 (-1.30) (1.13) (2.25) (3.78) (-2.53) 

Size -0.0295*** 0.0068  0.008** 0.1303*** -0.0455*** 

 (-18.59) (0.49) (2.06) (6.81) (-132.84) 

ROA -0.4895*** 0.5759*** 0.2265*** -2.3475*** -0.0190  

 (-24.50) (2.85) (4.79) (-7.91) (-1.01) 

SIGMAR  -1.1335  -2.0601*** 19.3682*** 1.0004*** 

  (-0.57) (-3.49) (12.30) (12.85) 

RET -9.1717*** 20.1705  19.4261*** 14.1849  -2.5323*** 

 (-4.11) (1.37) (4.99) (1.01) (-3.79) 

DSTURNOVER 0.0109*** 0.0062  0.0053  -0.0529*** -0.0041*** 

 (3.81) (0.36) (1.06) (-4.47) (-6.00) 

Year FE Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 12,860 12,814 

adj. R-square 0.4792 0.0136 0.0533 0.4373 0.8369 
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Table 10 The relation between Resource Use Score rank and risks 

This table provides the results of regression analysis from Eq. (11), examining the relation between firm's Rank of Resource Use Score 

on risks. All variables except ESG performance related scores are winsorized at the bottom and top 0.5% levels. The numbers in 

parentheses are t value. Asterisks for statistical significance are the same as others tables. 

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

Dependent Variable Idio Risk NCSKEW DUVOL KZ WW 

Intercept 0.543*** -0.2056  -0.1083  -1.4293*** -0.0911*** 

 (22.91) (-0.90) (-1.59) (-7.32) (-16.12) 

Resource Score R1 -0.0532  0.7789* 0.245* -0.2875  0.0282*** 

 (-1.24) (1.68) (1.73) (-0.89) (2.70) 

Resource Score R2 -0.0279  -0.4269  -0.1239  0.8491*** -0.0037  

 (-0.62) (-1.22) (-1.10) (3.51) (-0.34) 

Resource Score R3 0.0835  0.4267  0.1350  -1.3822*** -0.0265** 

 (1.64) (1.01) (1.14) (-5.02) (-2.26) 

Resource Score R4 -0.0916** -0.3007  -0.0660  -0.0596  -0.0019  

 (-2.20) (-0.79) (-0.64) (-0.22) (-0.25) 

Resource Score R5 -0.0496* 0.2293  -0.0018  -1.5132*** -0.0139* 

 (-1.83) (0.59) (-0.02) (-5.09) (-1.76) 

LEV 0.06*** 0.0788  -0.0008  3.5533*** 0.0333*** 

 (5.28) (0.73) (-0.03) (44.88) (8.57) 

MB -0.0002  0.0026  0.0013** 0.0083*** -0.0001** 

 (-0.98) (1.13) (2.27) (3.75) (-2.53) 

Size -0.0283*** 0.0065  0.0086** 0.1368*** -0.0451*** 

 (-19.16) (0.46) (2.19) (7.30) (-123.38) 

ROA -0.4882*** 0.6009*** 0.2362*** -2.3866*** -0.0195  

 (-23.62) (3.08) (5.11) (-8.55) (-1.06) 

SIGMAR  -1.0277  -2.0417*** 19.2264*** 1.003*** 

  (-0.51) (-3.45) (12.57) (12.69) 

RET -9.1697*** 20.3618  19.5047*** 14.5883  -2.5114*** 

 (-4.13) (1.37) (4.98) (1.07) (-3.80) 

DSTURNOVER 0.0109*** 0.0057  0.0052  -0.0526*** -0.0041*** 

 (3.82) (0.33) (1.04) (-4.45) (-6.05) 

Year FE Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 12,860 12,814 

adj. R-square 0.4799 0.0138 0.0535 0.4395 0.8373 
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Table 11 The relation between Emission Score rank and risk 

This table provides the results of regression analysis from Eq. (11), examining the relation between firm's Rank of Emission Score on 

risks. All variables except ESG performance related scores are winsorized at the bottom and top 0.5% levels. The numbers in parentheses 

are t value. Asterisks for statistical significance are the same as others tables. 

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

Dependent Variable Idio Risk NCSKEW DUVOL KZ WW 

Intercept 0.5383*** -0.1945  -0.0943  -1.4069*** -0.0912*** 

 (20.81) (-0.88) (-1.42) (-7.19) (-13.41) 

Emission Score R1 0.0775** 0.4129  0.1224  0.4499* 0.0596*** 

 (2.18) (1.05) (1.12) (1.78) (2.92) 

Emission Score R2 0.0070  -0.4561  -0.1107  -0.4908** -0.0116  

 (0.27) (-1.28) (-1.13) (-2.06) (-1.40) 

Emission Score R3 0.0498** 0.7872** 0.2148** -0.0381  0.0065  

 (2.14) (2.27) (2.24) (-0.18) (0.87) 

Emission Score R4 -0.0516** -0.4142  -0.0978  -0.7098*** -0.0176** 

 (-2.09) (-1.34) (-1.11) (-3.47) (-2.26) 

Emission Score R5 -0.0258  -0.3033  -0.0552  -1.0343*** -0.0091  

 (-1.02) (-0.83) (-0.53) (-3.86) (-1.00) 

LEV 0.0618*** 0.0640  -0.0040  3.5601*** 0.0338*** 

 (5.54) (0.59) (-0.14) (44.13) (8.32) 

MB -0.0003  0.0028  0.0013** 0.0086*** -0.0002*** 

 (-1.42) (1.21) (2.27) (3.90) (-2.66) 

Size -0.0307*** 0.0108  0.0088** 0.1269*** -0.0459*** 

 (-17.44) (0.83) (2.38) (6.87) (-129.16) 

ROA -0.4931*** 0.571*** 0.2251*** -2.3212*** -0.0206  

 (-25.07) (2.83) (4.78) (-7.69) (-1.13) 

SIGMAR  -1.2570  -2.1027*** 19.618*** 0.9935*** 

  (-0.63) (-3.57) (12.29) (12.95) 

RET -9.1289*** 19.8590  19.3651*** 14.6856  -2.5048*** 

 (-4.09) (1.34) (4.96) (1.04) (-3.79) 

DSTURNOVER 0.011*** 0.0065  0.0054  -0.0533*** -0.004*** 

 (3.82) (0.38) (1.08) (-4.48) (-6.02) 

Year FE Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 12,860 12,814 

adj. R-square 0.4796 0.0140 0.0536 0.4376 0.8374 
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Table 12 The relation between Environmental Innovation Score rank and risks 

This table provides the results of regression analysis from Eq. (11), examining the relation between firm's Rank of E. Innovation 

Score on risks. All variables except ESG performance related scores are winsorized at the bottom and top 0.5% levels. The numbers 

in parentheses are t value. Asterisks for statistical significance are the same as others tables. 

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

Dependent Variable Idio Risk NCSKEW DUVOL KZ WW 

Intercept 0.5695*** -0.0805  -0.0673  -0.9517*** -0.0774*** 

 (24.37) (-0.35) (-0.98) (-4.88) (-15.80) 

Innovation Score R1 -0.2417*** -0.4095  -0.1143  -0.8466** -0.0241* 

 (-4.24) (-0.77) (-0.75) (-2.44) (-1.93) 

Innovation Score R2 0.1967*** -0.0488  -0.0394  0.5838** 0.0089  

 (3.79) (-0.13) (-0.34) (2.11) (0.71) 

Innovation Score R3 0.0946* 0.6285  0.1674  0.4889  0.0012  

 (1.77) (1.44) (1.38) (1.49) (0.09) 

Innovation Score R4 -0.1687*** -0.3309  -0.0642  -0.5005  0.0090  

 (-3.50) (-0.71) (-0.51) (-1.60) (0.72) 

Innovation Score R5 -0.0063  0.0730  0.0289  -0.6719** -0.0336*** 

 (-0.22) (0.17) (0.24) (-2.49) (-4.06) 

LEV 0.0638*** 0.0795  -0.0015  3.6259*** 0.0344*** 

 (5.87) (0.73) (-0.05) (43.81) (8.61) 

MB -0.0003* 0.0026  0.0013** 0.0069*** -0.0002*** 

 (-1.81) (1.13) (2.28) (3.01) (-2.85) 

Size -0.0301*** 0.0080  0.0091*** 0.0854*** -0.046*** 

 (-22.00) (0.65) (2.61) (5.10) (-160.18) 

ROA -0.4712*** 0.6076*** 0.2341*** -2.3023*** -0.0190  

 (-21.85) (3.14) (5.02) (-7.52) (-1.02) 

SIGMAR  -1.2917  -2.0844*** 19.0173*** 0.9989*** 

  (-0.64) (-3.53) (11.90) (12.76) 

RET -9.4306*** 19.5112  19.2964*** 13.9866  -2.5143*** 

 (-4.32) (1.30) (4.90) (0.98) (-3.84) 

DSTURNOVER 0.011*** 0.0067  0.0054  -0.053*** -0.0041*** 

 (3.83) (0.39) (1.09) (-4.46) (-5.98) 

Year FE Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes 

Observations 13,456 13,456 13,456 12,860 12,814 

adj. R-square 0.4836 0.0137 0.0533 0.4333 0.8368 
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Table 13 ESG firms versus non-ESG firms 

This table provides the results of regression analysis, investigating the relation between ESG dummy and risks. All variables except 

ESG performance related scores are winsorized at the bottom and top 0.5% levels. The numbers in parentheses are t value. Asterisks 

for statistical significance are the same as others tables. 

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

Dependent Variable Idio Risk NCSKEW DUVOL KZ WW 

Intercept 0.6476*** -0.2124* -0.2058*** -1.2479*** -0.0689*** 

 (14.46) (-1.83) (-3.16) (-7.57) (-11.05) 

ESG -0.0098*** 0.2818*** 0.0959*** -0.1719*** -0.0066*** 

 (-2.82) (8.21) (8.13) (-8.16) (-8.89) 

LEV 0.0922*** -0.0951  -0.0403* 4.1961*** 0.0272*** 

 (10.96) (-1.40) (-1.91) (87.77) (13.48) 

MB -0.0011*** 0.0054** 0.002*** 0.0042  -0.0004*** 

 (-5.51) (2.56) (3.29) (1.56) (-5.76) 

Size -0.0413*** 0.0246*** 0.0168*** 0.1224*** -0.0455*** 

 (-36.95) (3.10) (4.66) (13.10) (-238.14) 

ROA -0.4087*** 0.263*** 0.1405*** -2.2191*** -0.0524*** 

 (-27.31) (2.78) (5.27) (-15.76) (-8.50) 

SIGMAR  5.0937*** 0.4341  13.8922*** 0.8005*** 

  (4.25) (0.92) (11.57) (16.68) 

RET 1.4330  23.4901*** 10.7711*** -0.0669  -2.6816*** 

 (0.73) (2.95) (4.01) (-0.01) (-9.68) 

DSTURNOVER 0.0167*** 0.0189* 0.0019  -0.0304*** -0.003*** 

 (10.25) (1.73) (0.65) (-3.93) (-8.97) 

Year FE Yes Yes Yes Yes Yes 

Industry FE Yes Yes Yes Yes Yes 

Cluster Yes Yes Yes Yes Yes 

Observations 47,375 47,366 47,365 44,324 44,050 

adj. R-square 0.4578 0.0167 0.0370 0.4256 0.8560 

 

               


