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1. Introduction

In the past few decades, sustainable development has received a lot of attention. To achieve the Sustainable Development Goals
(2015-2030) set by the United Nations in 2015, countries around the world are calling for actions, committing to mobilize financial
resources, and strengthening institutional capacity. Environmental protection, social inclusion and economic growth are viewed as the
key drivers in promoting high-quality socioeconomic development. ESG has been actively practiced in developed countries such as
Europe and the United States, and it has become an important concept for sustainable governance all over the world. Under the trend of
global economic integration, ESG can be a passport for “going global” and improving the performance of enterprises in the capital
market. Therefore, there has been a sharp increase in interest by policymakers, firms, investors and academic researchers to investigate
the relationship between ESG and capital markets.

ESG concept, which was proposed by the United Nations Global Compact in 2004, is one of the practical frameworks for promoting
sustainable development (Rajesh and Rajendran, 2020). Employing the concept of ESG and its related practices in social-level, firm-
level or market-level has become a new international trend (Umar et al., 2020). Formally, ESG is a non-financial evaluation system
with three dimensions including environmental (E), social (S), and governance (G). It is a systematic methodology to promote so-
cioeconomic and corporate sustainability, put emphasis on the maximization of social welfare while pursuing the economic benefits of
firms. In this study, we focus on firm-level ESG performance (i.e., corporate ESG performance) and its economic consequences.
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Corporate ESG is an extension of corporate social responsibility (CSR). While both ESG and CSR are measured in same dimensions
in the business, CSR emphasizes corporate social responsibility (S), ESG pays more attention to business activities and firm's strategic
development. Prior studies highlight the important role of ESG performance in different corporate outcomes, as well as its economic
consequences.” While studies suggest the impact of ESG on the returns of industry portfolios (Diaz et al., 2021), implied volatility
(Patel et al., 2021), market value (Tampakoudis and Anagnostopoulou, 2020; Mervelskemper and Streit, 2017), stock market returns
(Weber, 2014), idiosyncratic volatility (Ng and Rezaee, 2020), and stock price synchronicity (Schiehll and Kolahgar, 2021), our
current understanding of the effect of corporate ESG performance on stock liquidity is still limited. On the one hand, due to the
booming development of ESG in China in recent years, whether ESG can really gain the recognition and support of investors and play
an active role in guiding capital flow to achieve the win-win situation of corporate business value and social value is an issue to be
explored. On the other hand, how ESG can play a role in stock liquidity is an important key point that needs to be urgently analyzed,
which is important to further promote the process of ESG in China and improve the sustainable development of listed companies.
Therefore, filling in this gap in the literature is the main motivation for our research.

Stock liquidity is a key indicator of capital market development (Stiglitz, 1981; Atawnah et al., 2018; Huang et al., 2020). Drawn on
the literature, prior studies related to the determinants of stock liquidity have two perspectives: First, from a corporate perspective,
prior studies discuss the information transparency and examine the effect of mandatory disclosure of mutual funds (e.g., Agarwal et al.,
2015), trader anonymity (e.g., Meling, 2021), and the strength of the lending relationship between firms and banks (Dass and Massa,
2011) on stock liquidity. Second, from a macro perspective, prior studies suggest that factors such as stock market downturns (e.g.,
Hameed et al., 2010), uncertainty (e.g., Chung and Chuwonganant, 2014), and poor national governance (e.g., Lin et al., 2014) could
have a negative effect on stock liquidity. Collectively, studies in this line of literature focus on firm's behavior and the relationship
between firm and its stakeholders on stock liquidity.

ESG behavior is a way for a firm to obtain the support from both internal and external resources to meet the needs of stakeholders,’
in order to ultimately increase economic returns (Chen and Yang, 2020). However, ex ante, it is unclear whether and how corporate
ESG performance influences firm's stock liquidity. For example, ESG could exert an “insurance effect” to help a firm to reduce risk in its
business (Koh et al., 2014; Mithani, 2017; Zhou and Wang, 2020), which enhances investors' confidence in the firm and thereby in-
crease stock liquidity. Additionally, a higher ESG score (rating) indicates better ESG performance, which represents the extent to which
a firm contributes to the sustainable development regarding environmental and social investments, reflecting a responsible corporate
image (Weber, 2014; Grewal et al., 2019). Kim et al. (2018) show that a good corporate image could help a firm to gain more support
and trust from stakeholders. At the same time, trust and support from stakeholders could help improve corporate stock liquidity (Gurun
et al., 2018; Lee and Ryu, 2019). Therefore, ESG performance has a positive effect on stock liquidity. In contrast, corporate ESG
behavior might create agency problems (e.g., Xie et al., 2019; Di Giuli and Kostovetsky, 2014). Some studies have shown that the
higher the agency cost of enterprises, the lower the liquidity of stocks (Ajina and Habib, 2017; Atawnah et al., 2018). Therefore, ESG
performance has a negative effect on stock liquidity.

As discussed above, there is a disagreement on the role of corporate ESG performance in stock liquidity between prior studies.
Therefore, we test these competing hypotheses in our study. Specifically, using a final sample of 19,308 firm-year observations (3322
listed firms) in China from 2010 to 2020, we investigate whether and how corporate ESG performance influences firm's stock liquidity.
We find that firm with a higher ESG score tends to have a greater level of stock liquidity. This finding suggests that corporate ESG
performance play a positive role in stock liquidity. Our results are robust with respect to alternative ESG measures and model spec-
ifications. Additional analysis shows that the positive effect of ESG performance in stock liquidity is more pronounced for state-owned
enterprises (SOEs) and for those firms in heavily polluting industry. Moreover, in the channel tests, we find that ESG performance
increases stock liquidity by lowering corporate risk and gaining stakeholders' supports. Finally, we find that the positive effect of
corporate ESG performance is driven by all the three dimensions.

Our study contributes to the existing literature in the following aspects: firstly, corporate ESG practice is viewed as an extension of
CSR, where corporate ESG practice takes corporate governance into consideration, with a focal point on business activities and firm's
strategic development. Despite the role of CSR practice in capital market has been intensively established in the literature,® our un-
derstanding on corporate ESG practice and its economic consequences is limited.

Secondly, through exploring the channels between ESG performance and stock liquidity, we open the “black box” of the role of
corporate ESG performance in stock liquidity from a theoretical perspective. In the channel tests, we find that corporate ESG per-
formance increases stock liquidity by reducing corporate risk and gaining stakeholders' support, which is consistent with the
perspective of stakeholder theory. Thus, the findings of this paper enrich the existing literature regarding stakeholder theory by adding
empirical evidence and practical implication on the effectiveness of corporate ESG practice.

Lastly, prior studies predominantly focused on the determinants of stock liquidity from the perspectives of macro level (e.g.,
Agarwal et al., 2015; Lin et al., 2014), market level (e.g., Hameed et al., 2010; Chung and Chuwonganant, 2014), corporate governance

1 For example, Tampakoudis and Anagnostopoulou, 2020; Grewal et al., 2019; Baker et al., 2021; Kim and Lee, 2020; Tsai and Wu, 2022;
Havlinova and Kukacka, 2021; Behl et al., 2022; Tamayo-Torres et al., 2019.

2 Stakeholders in this paper includes investors, consumers, employees, competitors, financial analysts, potential investors and all the other market
participants.

3 For example, Dowell et al., 2000; Luo and Bhattacharya, 2006; Cespa and Cestone, 2007; Galema et al., 2008; Prior et al., 2008; Bénabou and
Tirole, 2010; Barnea and Rubin, 2010; Dhaliwal et al., 2011; Goss and Roberts, 2011; Edmans, 2011; EI Ghoul et al. 2011; Servaes and Tamayo,
2013; Cheng et al., 2014; Ng and Rezaee, 2015; Dimson et al., 2015; Ioannou and Serafeim, 2015; Kriiger, 2015.
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and executive characteristics (Egginton and McCumber, 2019). We study the determinants of stock liquidity from the perspective of
corporate behavior. Specifically, on the one hand, our study contributes to the literature related to the antecedents of stock liquidity by
suggesting the positive role of corporate ESG performance in stock liquidity. On the other hand, we find that the driving effect of ESG
on stock liquidity may be driven by external institutional pressures. China's stock market is policy-oriented and the market's operation
is influenced by policies. Currently, ESG as a behavioral framework aligned with strategies such as sustainable development, the ESG
performance of firms will be reflected in the stock market, and at the same time the stock market reflection will also force firms to
improve their ESG performance (DasGupta, 2022; Sandberg et al., 2022). Therefore, this study closely fits the Chinese institutional
context and provides empirical evidence to further verify the positive impact of ESG on improving the economic consequences of firms
by constructing a logical framework between ESG and stock liquidity (Wang et al., 2022). In conclusion, our study contributes to
further understanding of the positive role of ESG in capital markets based on the Chinese context.

The remainder of this paper is structured as follows. Section 2 discusses the related literature and develops the research hypotheses.
Section 3 describes the research methodology, data and sample statistics. Section 4 presents the empirical results and provides
additional analyses. Section 5 concludes the study.

2. Literature review and hypotheses development
2.1. The impact of corporate ESG performance on economic consequences

The existing studies empirically investigate the economic consequences of corporate ESG performance from different aspects. Most
studies in this line of literature suggest a positive role of corporate ESG performance in corporate outcomes and capital market. For
example, Grewal et al. (2019) argue that better corporate ESG performance and greater ESG disclosure led to higher abnormal returns.
Tampakoudis and Anagnostopoulou (2020) find that corporate ESG performance positively influences the post-merger market value of
the acquirer after the acquisition. Kim and Lee (2020) show that sustainable activities related to corporate ESG practice have a positive
impact on firm performance. Baker et al. (2021) find that corporate ESG performance is negatively associated to IPO underpricing, and
the result is held when corporate ESG rating is replaced by environmental (E) rating, social (S) rating, or governance (G) rating. Ng and
Rezaee (2020) study the association between corporate ESG performance and idiosyncratic volatility. They show that the positive
effect of corporate ESG performance on idiosyncratic volatility is stronger for the firm with more ESG disclosure or with poor firm
performance. Havlinova and Kukacka (2021) find that corporate ESG performance has a positive effect on stock price after the
financial crisis.

In terms of corporate ESG dimensions, prior studies highlight the importance of each ESG dimension in corporate outcomes (e.g.,
Mackey et al., 2007; Nollet et al., 2016). For example, Mackey et al. (2007) and Jayachandran et al. (2013) suggest a positive role of
corporate ESG behavior in firm value and firm performance in both environmental (E) and social (S) dimensions. Tsai and Wu (2022)
find that the firm with a better ESG performance tends to perform better in the financial crisis period. Additionally, they show that the
firm with more commitments to social responsibility (S) is more likely to perform better in non-financial crisis periods. With a focus on
the social (S) dimension, Godfrey (2005) find that firm's philanthropic activities lead to more intangible capital, which in turn increase
shareholder wealth. Similarly, Wang and Qian (2011) argue that firm's philanthropic activities (S) have a positive effect on its financial
performance. And, such positive effect is stronger for those firms with high visibility and good performance. Additionally, they
conclude that philanthropic activities bring political resources to private enterprises with lack political affiliation, which in turn
positively influence firm performance.

In contrast, some studies in this line of literature document a negative effect of corporate ESG performance on corporate outcomes.
For example, Manchiraju and Rajgopal (2017) and Chen et al. (2018) argue that corporate ESG practice hinders shareholder value,
because corporate ESG performance is at the expense of shareholders. Duque-Grisales and Aguilera-Caracuel (2021) find empirical
evidence on the negative association between corporate ESG performance and firm's financial performance (FP). Such negative as-
sociation is varied with geographic international diversification (i.e., internationalization of enterprises) and corporate financial slack.

Furthermore, beyond a simple linear relation, a curvilinear or a U-shaped correlation between ESG performance and firm per-
formance is found by prior studies (e.g., Barnett and Salomon, 2006; Barnett and Salomon, 2012; Zhao and Murrell, 2016; Mer-
velskemper and Streit, 2017). For example, Behl et al. (2022) argue that corporate ESG performance hinders firm value in the short
term, but it increases firm value in long run. Additionally, scholars find that economic consequences of ESG performance are influ-
enced by internal factors, such as corporate innovation, human capital, and reputation (Surroca et al., 2010; Hull and Rothenberg,
2008). While prior studies provide possible explanations on the inconsistence of the direction of the association between ESG per-
formance and corporate outcomes, our knowledge on corporate ESG performance and its economic consequences is very limited.

2.2. The determinants of stock liquidity

Researchers in accounting and finance have extensively studied the determinants of stock liquidity. At the macro level, Agarwal
et al. (2015) find that mandatory portfolio disclosure of mutual funds has a positive effect on stock liquidity. Hameed et al. (2010)
provide evidence on the negative impact of stock market decline on stock liquidity. Chung and Chuwonganant (2014) find negative
association between stock liquidity and market uncertainty, and such negative association is conditional on the market structure.
Additionally, Lin et al. (2014) point out the negative impact of information asymmetry on stock liquidity. At the micro level, Meling
(2021) shows that trader anonymity has a positive impact on stock liquidity and trading volume. Therefore, increasing transparency in
the stock market would discourage the participation of informed investors and the provision of liquidity to the market, which in turn
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deteriorates capital market. Dass and Massa (2011) show that the higher the degree to which commercial banks have access to
corporate inside information, the more it reduces stock liquidity and increases information asymmetry, which is detrimental to the
capital market. In addition, the drivers of stock liquidity are also studied from a corporate governance perspective (Mbanyele and
Wang, 2022; Nguyen and Muniandy, 2021). Collectively, studies related to the determinants of stock liquidity focus on firm's behavior

and the relationship between firm and its stakeholders (e.g., Egginton and McCumber, 2019), it is unclear on
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Amihud (2002).* Specifically, we calculate stock illiquidity index (Illiquidity) by eq. (2) as follows:

Days;,
- 1 [Rita]
Hliquidity,, = : 2
quidity;. Days;, 4= Volume;.q @
In eq. (2), Ri,t,d{ represents the absolute value of the return rate of stock i on the dmh trading day of year t, Volume;, 4 indicates the

trading amount of stock i on the d™ trading day of year t, Days; ,is the number of trading days of stock i in year t. Thus, intuitively,
|Ri,t,d\ /Volume;, 4 is the change in return per unit turnover of stock i on the dm trading day in year t. The larger the stock illiquidity
index, the greater the impact of the unit transaction amount on the stock price, the higher the transaction cost for investors, and the
lower the stock liquidity, and vice versa. To avoid the high skewness and kurtosis of the raw stock illiquidity index, we then calculate
stock liquidity index (Liquidity) by eq. (3) as follows (Roosenboom et al., 2014):

Liquidity = — In(Illiquidity) 3

The main variable of interest is ESG, which measures corporate ESG performance, including environmental, social and governance
dimensions.” We include an array of control variables documented in the literature as potential
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Table 2
Pearson correlation.
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Ijiquidity 1
1
Age 0.13%** 1
Size 0.58%** 0.36%** 0.25%** 1
SD g 0.09%** —0.09%** 0.20%** 1
Cash —0.02%* —0.21%** —0.31%%* 0.01 1
ROE 0.12%** 0.10%** 0.00 0.06%** 0.11%** 0.14%*x 1
BM —0.03%** 0.05%** 1
Dual —0.11*% —0.06 * 0.02** 1
Audit —0.05%** —0.03%** Vo —0.04%** —0.01 1
Stdret —0.07%** ¢ —0.277%%* 0.08%** 0.01%** 1
Soe 0.24* —0.07*** —0.31%** —0.01* 1
heavilypollution 0.04%** 0.05%** 0.06%** 0.01* 0.07*** —0.05%** 0.01 —0.07%** 0.07*** 1
Risk 0.04%** -0.01 —0.02%** 0.03%** 0.06%** 0.02%* 0.03%*** 0.02%** —0.13%%** —0.06%** 0.01 1
Analyst 0.35%** 0.28%** 0.03*** 0.09%** 0.37%** —0.11%** 0.02%* —0.06%** —0.06%** —0.03%** 0.01 0.14%** 1

All variables in this table are not lagged. This table presents the correlations among stock liquidity, ESG performance, and other variables. This table reports summary statistics for ESG performance, stock
liquidity, stock price crash risk, analysts' attention, and all control variables. ESG use the SSI (Sino-Securities Index) ESG rating data from Wind database. ESG is assigned a score of 1 to 9 based on the rating
criteria (from C to AAA). Liquidity is the opposite number of the illiquidity logarithm. Age is logarithm of the establishment period of listed company plus 1. Size is logarithm of the total assets of the
company at the end of the year. SD is concentration degree of the largest shareholder. Cash is the ratio of cash and its cash equivalents to total assets. ROE is return on equity. BM is the ratio of the owner's
equity to market value. Dual is the dual role of the board chairman. Audit is audit opinions. Stdret is deviation of corporate monthly return rate. Soe is property nature, that is state-owned enterprises are
assigned a value of 1, otherwise 0. heavilypollution is industry nature, that is the heavy pollution industry is assigned a value of 1, otherwise 0. According to the Guidelines for Classification of Listed
Companies (Amended in 2012), including B06, BO7, B08, B09, B10, C15, C17, C18, C19, C22, C25, C26, C27, C28, C29, C30, C31, C32, D44 are listed as heavily polluting industries. Risk is the negative
return skewness coefficient for weekly stock-specific returns. Analyst is logarithm of the number of analysts covering the stock. The sample consists of 19,308 firm-year observations in China for the period
between 2010 and 2020. *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively.
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Table 3
The impact of ESG on stock liquidity.
] ) @
Varipbles Liquidity
L1. 0.226%** 0.042%**
(30.239) (7.616)
L1.Age —0.073%**
(~4.569)
L1.Size 0.483%**
(89.835)
L1.SD —0.010%**
(—26.478)
L1.Cash 0.580%***
(13.517)
L1.ROE 2.015%**
(25.846)
L1.BM —1.309%**
(—31.248)
L1.Dual 0.030%**
(2.546)
L1.Audit 0.082
(1.239)
L1.Stdret 0.579%***
(16.521)
L1.Soe 0.044***
(3.284)
L1.heavilypollution 0.017
(1.394)
Constant 1.895%** —7.083%**
(23.139) (—54.236)
Observations 14,312 14,312
Industry FE Yes Yes
Year FE Yes Yes
R-squared 0.288 0.626

This table reports results from regressions of the stock liquidity on ESG performance. ESG use
the SSI (Sino-Securities Index) ESG rating data from Wind database. ESG is assigned a score
of 1 to 9 based on the rating criteria (from C to AAA). Liquidity is the opposite number of the
illiquidity logarithm. Age is logarithm of the establishment period of listed company plus 1.
Size is logarithm of the total assets of the company at the end of the year. SD is concentration
degree of the largest shareholder. Cash is the ratio of cash and its cash equivalents to total
assets. ROE is return on equity. BM is the ratio of the owner's equity to market value. Dual is
the dual role of the board chairman. Audit is audit opinions. Stdret is deviation of corporate
monthly return rate. Soe is property nature, that is state-owned enterprises are assigned a
value of 1, otherwise 0. heavilypollution is industry nature, that is the heavy pollution in-
dustry is assigned a value of 1, otherwise 0. According to the Guidelines for Classification of
Listed Companies (Amended in 2012), including B06, B07, BO8, B09, B10, C15, C17, C18, C19,

C22 C25, C26, C27, C28, €29, C30, C31, C32, D44 are listed as heavily polluting industries.

bracket

* and *** denote significance at the 10%, 5% and 1% levels, respectively. t-value in

Fourth, to further alleviate the endogeneity concern, we introduce instrumental variable into our model. Specifically, following
Breuer et al. (2018) and EI Ghoul et al. (2011), we use industry-year mean of ESG (IV_indYmean) and regional-year mean of ESG
(IV_cityYmean) as the instrumental variables for regression respectively. These two instrument variables may be exogenous to ESG
performance because a firm's ESG-related activities can be influenced by other firms in neighboring regions or in the same industry
(Attig et al., 2013). Column (1) of Table 5 shows the results for first stage regression, in which two IV regression coefficients are
significantly positive at 1% level, indicating the two instrumental variables used in this regression are highly correlated with corporate
ESG performance. Column (2) shows the results for the second stage regression, the coefficient of L1.ESG is 0.037, which is significant
at 1% level, suggesting a significantly positive effect of corporate ESG performance on stock liquidity as we predict in Hypothesis 1a.

4.2. Channel tests

In this subsection, we examine the channels through which corporate ESG performance influences firm's stock liquidity.
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Table 4
Robustness test.
@ (2 3 4 5) (6)
Variables Liquidity
L1.,_id 0.094***
(8.015)
L1.4i d ati 0.082%**
(7.931)
L1. ati 0.038*
(1.944)
L1. 0.055%**
(4.815)
L1. 0.042%***
(7.514)
L1. 0.045%**
(7.630)
L1.Age —0.136%** —0.137%** —0.227%** —0.072%** —0.062%** —0.058%**
(—4.605) (—4.610) (—3.440) (—4.512) (—3.906) (-3.535)
L1.Size 0.529%** 0.528%*** 0.343%** 0.488%** 0.480%** 0.479%**
(72.877) (72.695) (17.143) (91.762) (88.352) (84.476)
L1.SD —0.008*** —0.008*** —0.013*** —0.010%** —0.010%** —0.010%**
(-13.057) (—13.089) (-10.333) (—26.584) (—26.219) (—25.169)
L1.Cash 0.959%** 0.960%*** 0.874%** 0.589%** 0.518%** 0.565%***
(12.611) (12.634) (4.950) (13.732) (11.984) (12.710)
L1.ROE 0.842%** 0.848%** 2.871%** 2.029%** 2.066%** 2.072%**
(14.558) (14.660) (10.421) (25.976) (26.493) (25.149)
L1.BM —1.122%** —1.120%** —1.124%** —1.307%** —1.274%** *
(—20.463) (—20.391) (—6.638) (-31.121) (—30.413)
L1.Dual 0.047*** 0.047%** 0.042 0.030** 0.032%**
(2.724) (0.869) (2.549) (2.712)
L1.Audit o —0.153%** 1.007%*** 0.076 0.089
(—2.960 (—3.044) (10.150) (1.149) (1.388) (1.874)
L1.Stdret 0.962%** 0.962%** 0.414%** 0.572%** 0.571%*** 0.560%**
(18.913) (18.864) (3.396) (16.331) (16.348) (15.378)
L1.Soe —0.090%** —0.090%** 0.176%** 0.051%** 0.034** 0.055%**
(—4.210) (—4.203) (3.895) (3.789) (2.466) (3.893)
L1.heavilypollution 0.003 0.002 0.076 0.016 0.018 0.021
(0.164) (0.127) (1.426) (1.258) (1.433) (1.577)
Constant —7.797%** —7.500%** —2.496%** —7.059%** —6.973%** —7.086%**
(—36.292) (—36.334) (—4.213) (—53.888) (—52.073) (—51.798)
Observations 6068 6068 1094 14,312 14,312 12,722
Industry FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
Province FE No No No No Yes No
R-squared 0.572 0.572 0.469 0.625 0.632 0.624

This table represents robustness test results. Windscore and Windrating use the Wind database. Windrating is assigned a score of 1 to 7 based on the
rating criteria (from CCC to AAA). ESG rating use the SynTao Green Finance database. ESG rating is assigned a score of 1 to 10 based on the rating
criteria (from D to A+). ESG2 use the SSI (Sino-Securities Index) ESG rating data from Wind database. ESG2 is assigned a score of 1, 2, and 3 to C-CCC,
B-BBB, and A-AAA respectively. Liquidity is the opposite number of the illiquidity logarithm. Age is logarithm of the establishment period of listed
company plus 1. Size is logarithm of the total assets of the company at the end of the year. SD is concentration degree of the largest shareholder. Cash is
the ratio of cash and its cash equivalents to total assets. ROE is return on equity. BM is the ratio of the owner's equity to market value. Dual is the dual
role of the board chairman. Audit is audit opinions. Stdret is deviation of corporate monthly return rate. Soe is property nature, that is state-owned
enterprises are assigned a value of 1, otherwise 0. heavilypollution is industry nature, that is the heavy pollution industry is assigned a value of 1,
otherwise 0. According to the Guidelines for Classification of Listed Companies (Amended in 2012), including B06, B07, B08, B09, B10, C15, C17, C18,
C19, C22, C25, C26, C27, C28, C29, C30, C31, C32, D44 are listed as heavily polluting industries. *,** and *** denote significance at the 10%, 5% and
1% levels, respectively. t-value in bracket.

4.2.1. Risk reduction mechanism

Corporate ESG performance considers both economic and social benefits of a firm. A firm with better ESG performance is more
likely to gain extra support of investors and other stakeholders, and to reduce impact of internal and external risks when firms get stuck
in a plight (Koh et al., 2014; Shiu and Yang, 2017; Flammer, 2013; Godfrey, 2005; Zhou and Wang, 2020). Hence, it is plausible that
corporate ESG performance, as a risk reduction mechanism, helps to reduce risk, and thereby improves firm's capital market liquidity.
To examine the role of risk reduction mechanism in the association between corporate ESG performance and firm's stock liquidity, we
use Model (4) as follows:
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Table 5
Endogenous test: IV results on the effect of ESG on stock liquidity.
@ (2
_T First stage Second stage
Varthbles L1.ESG Liquidity
L1. 0.037***
(2.846)
L1.Age 0.081%** —0.072%**
(3.495) (—4.545)
L1.Size 0.215%** 0.484***
(30.675) (79.434)
L1.SD —0.002%** —0.010%**
(—3.887) (—26.477)
L1.Cash 0.195%** 0.583***
(3.356) (13.499)
L1.ROE 0.725%** 2.019%**
(6.850) (25.753)
L1.BM —0.023 —1.309%**
(—0.410) (-31.297)
L1.Dual —0.004 0.030**
(—0.228) (2.550)
L1.Audit —0.188** 0.081
(—-2.179) (1.215)
L1.Stdret —0.367%** 0.577%***
(—8.769) (16.347)
L1.Soe 0.222%** 0.046%***
(11.775) (3.318)
L1.heavilypollution —0.006 0.017
(—0.323) (1.382)
L1.IV.indYmean 0.580%**
(9.995)
L1.IV_cityYmean 0.845%***
(58.920)
Constant —7.694%** —6.237%%*
(—19.460) (—45.469)
Observations 14,312 14,312
Industry FE Yes Yes
Year FE Yes Yes
R-squared 0.364 0.626

This table presents results of an instrumental variable regression of stock liquidity on ESG
performance and the regression results of matched ESG performance on stock liquidity. ESG use
the SSI (Sino-Securities Index) ESG rating data from Wind database. ESG is assigned a score of 1
to 9 based on the rating criteria (from C to AAA). Liquidity is the opposite number of the illi-
quidity logarithm. Age is logarithm of the establishment period of listed company plus 1. Size is
logarithm of the total assets of the company at the end of the year. SD is concentration degree of
the largest shareholder. Cash is the ratio of cash and its cash equivalents to total assets. ROE is
return on equity. BM is the ratio of the owner's equity to market value. Dual is the dual role of the
board chairman. Audit is audit opinions. Stdret is deviation of corporate monthly return rate. Soe
is property nature, that is state-owned enterprises are assigned a value of 1, otherwise 0.
heavilypollution is industry nature, that is the heavy pollution industry is assigned a value of 1,

otherwise 0. According to the Guidl [ lstry

= @y + ©;ESGir 1 + @,Riskiy + @;ESGip 1 x Riskiy + @,Age;, 4+
©sSizeit 1 + PsSDir1 + @;Cashi_1 + QgROE 1 + @sBM;j( 1+
@oDuali;_1 + @y, Auditi; 1 + @, Stdreti;_1 + @,350ei 1+

@y heavilypollution, , + > Year + 3 Ind + ¢

(€]

Following Hutton et al. (2009), Feng et al. (2021), Gao et al. (2022), Yu et al. (2023), we use stock price crash risk (Risk) to test risk
reduction. The stock price crash risk is a direct reflection of corporate fundamentals in the c