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ESG scores are essential information tools in the capital market, but prior study

has not fully discussed the effect and internal mechanism of ESG scores on

bond investors’ risk pricing in the primary market. The purpose of this study is to

investigate the relationship between the ESG scores and risk premium of bond

issuance based on the sample of Chinese listed corporations. We find that when

ESG scores of the bond issuer are higher, the investors will require a lower risk

premium. The result indicates that ESG scores already have positive information

effect in Chinese primary bond market. Furthermore, we make mechanism and

heterogeneity tests to prove that ESG scores can provide investors with

incremental information, which is helpful for bond investors to identify risks

and price effectively. Our study in the context of the emerging economy of

China examines the incremental information value of ESG scores for bond

investors, and provides evidence for the application of sustainable development

concepts in global capital markets.
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1 Introduction

ESG scores, as very important and increasingly concerned principles, have been

integrated into all levels of the portfolio allocation process and regarded as a new

dimension to redefine bond investment. Previous studies have paid attention to how

ESG scores play an information decision-making effect in the secondary circulation

market of bonds (Immel et al., 2021; Kanamura, 2021). Actually, for the primary bond

issuance market, the basic information of the corporate quality will be more valued by

investors, especially the ESG scores that reflects the long-term investment value of the

corporation. It is an essential criterion for measuring whether a corporation has enough

social responsibility (Hong, 2019) and sustainable business performance (Baker et al.,

2021). Therefore, when the corporation has a higher ESG score, it will send a positive
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signal to investors in the primary bond market, which will

alleviate the information asymmetry and reduce the risk

premium demanded by investors.

But there has been little discussion about the influence of

ESG scores on risk premium in the primary bond issuance

market. Especially under the influence of current COVID-19,

the concept of sustainable development related to ESG has

further become the focus of attention; In addition, as an

emerging economy, China already has the world’s second

largest bond market. In this context, the purpose of this study

is to explore the influence of ESG scores on the risk premium of

bond issuance in Chinese market, which will help to understand

the extent to which the concept of sustainable development is

applied in the global capital market.

Based on information asymmetry theory, we used ESG

scores, bond and financial data of corporations which listed

on the Shanghai and Shenzhen Stock Exchanges over the

period 2016 to 2020, and the pooled regression to study the

relationship between the ESG scores and risk premium of bond

issuance. Results indicate that ESG scores which are higher, will

contribute to significantly lowering the risk premium of issuing

bonds, which indicates that ESG scores exert a positive

information effect in the Chinese primary bond market.

Meanwhile, we used a two-stage least-squares methodology to

alleviate the endogeneity problems. Additionally, through the

mechanism test and further analysis, we proved that ESG scores

can provide investors with incremental information value, which

is helpful for bond investors to identify risks and price effectively.

Our study makes several important contributions to the

literature and fills the research gap. First, it extends the

research on the information effect of ESG scores in capital

market. Previous studies tended to focus on the impact of

ESG scores on portfolio returns in the stock market, but few

studies investigated the information effect of ESG scores in the

primary bond issuance market. Second, this paper enriches the

researches on the influencing factors of bond issuance cost. There

were many literatures that discussed the factors affecting the cost

of corporate bond issuance, but few literatures focused on ESG

scores issued by financial institutions. Third, this paper

contributes to enriching the relevant literature on discussing

the incremental information value of ESG scores. Previous

literature mainly focused on the stock market, but the

primary bond market as an investment and bond issuance

market, the basic characteristics and behavior of the bond

issuing corporations are crucial to investors, such as ESG

scores. Therefore, exploring the impact of ESG scores on

China’s primary bond market will help to expand the

literature on discussing the incremental information value of

ESG scores.

The main potential implication of this paper is to provide

strong evidence for the application of the concept of green

sustainable development in the global capital market. Unlike

other economies, China is an emerging economy with the world’s

second-largest bondmarket, but its capital market is less efficient.

In such market, market information cannot be efficiently used as

an investment tool, but we have obtained very significant results,

indicating that ESG concept has been fully applied in the global

capital market.

This paper proceeds as follows. We mainly review related

literature on the effect of ESG scores in Section 2. We present the

theoretical development and hypothesis in Section 3. And then,

we provide the research design in Section 4. Further, we discuss

the empirical results in Section 5. We thoroughly examine the

incremental information effect of ESG scores from two directions

in Section 6. We further explore the heterogeneity of the

information effect of ESG scores in Section 7. In Section 8, we

conclude.

2 Literature review

ESG scores will not only have a significant influence on the

corporate financial policy, governance and performance (Aboud

and Diab, 2019; Hong, 2019) but also have a significant

information effect on the capital market (Baker et al., 2021).

First of all, an important component of the information effect

study of ESG scores is the impact on investor decisions and

earnings in the stock market. As an effective value decision-

making tool, ESG concept is widely applied in the practice of

stock portfolios, but the results reached by scholars through

current study are inconsistent. On the one hand, the market

believes that higher ESG scores will have an active influence on

the investment portfolio (Czerwińska and Kaźmierkiewicz,

2015). Erragragui and Revelli (2016) found that ESG

screening on the stocks that comply with Islamic law has no

adverse impact on the stock return, and the portfolio with a good

ESG score has better stock performance. Similarly, based on the

study of Deng and Cheng (2019), we can conclude that the

relationship between ESG indicators and stock market

performance was positive. Stotz (2021) found that stocks with

higher ESG scores have lower discount rates. In addition,

Engelhardt et al. (2021) tested the correlation between ESG

scores and stock performance during the COVID-19

pandemic and found that high ESG scores were associated not

only with higher abnormal returns but also with lower stock price

fluctuations. On the other hand, it is not necessarily for higher

ESG scores to exert significant additional value to stock investors.

Auer and Schuhmacher (2016) concluded that actively screening

stocks with high or low ESG scores cannot provide better risk

adjustment performance than a passive investment in the stock

market.

Secondly, in recent years, the study issue pertaining to the

influence of ESG scores on bond investors has just gotten

attention, and the related research scenarios mainly focus on

the secondary bond market. In the early stage, Hachenberg and

Schiereck (2018) report that the influence of the ESG scores on
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bond pricing is significant. Subsequently, Badía et al. (2019)

found that in terms of the ESG dimension, the performance of

government bonds with high scores is better than that of

government bonds with low scores at any social responsible

investment demand levels. Li et al. (2020) found that ESG scores

are closely related to the default probability of corporate bonds.

With the deepening of study, scholars began to attach more

importance to the studies of internal mechanism of ESG score

information effect on the bond market. Research by Bahra and

Thukral (2020) has found that ESG scores can boost the result of

the portfolio by reducing withdrawal rate, reducing portfolio

volatility, and even slightly increasing risk-adjusted return at

times. When analyzing the relationship between ESG score and

bond return, Jang et al. (2020) also believed that ESG score is an

effective supplement to credit rating. In particular, information

related to a firm’s downside risk is included in the ESG score,

which is specifically significant for understanding small

corporations and other corporations with a high degree of

information asymmetry. Recently, Kanamura (2021) found

that during COVID-19, ESG components have hedging effects

on the downward risk of bond prices.

The research about the impact of ESG scores on bond

investors in the capital market is in its infancy. ESG score

information is also effective incremental information of the

capital market, and the prior study has been focusing on the

capital market response and other related research. But it is

more biased toward the investment portfolio income of the

stock market, and in recent years, the research on the bond

market had little discussion still. At the same time, few studies

investigated the information effect of ESG scores in the

primary bond financing market, especially in China, as an

emerging economy, the relevant researches are scarce.

However, the Chinese bond financing market has developed

rapidly. It has become the second largest bond market

worldwide, which serves the Chinese economy and attracts

investors from all over the world to allocate assets. Especially

in recent years, corporate bond defaults have entered a

tumultuous period. The quality of issuing corporation

development has become a core issue that the market pays

attention to, and traditional financial information cannot fully

reflect the problems or potential risks in corporate

development. Therefore, on the basis of the influence of

ESG scores on the risk perception and decision-making of

investors in the Chinese primary financing market, our study

will have important practical significance and theoretical

value.

3 Theoretical development and
hypotheses

ESG scores are comprehensive assessment of corporate ESG

performance published by financial institutions in the capital

market, and it has become an important source of information

for investors to make value investments.

On the one hand, ESG scores provided investors with

complete risk information (Zopounidis et al., 2020; Yang

et al., 2021). ESG scores as critical non-financial information

can not only reflect the importance the company attaches to

environmental performance, social responsibility and corporate

governance in the development process, but also reflect the

practical development level of the three aspects. As the ESG

criterion is accepted gradually in China, investors attach more

importance to corporate ESG behavior and performance.

However, it is in its infancy for Chinese corporations to

disclose ESG information (Ruan and Liu, 2021). According to

statistics, as of mid-2021, 1092 A-share listed corporations have

disclosed ESG reports for 2020, accounting for only 25.3% of the

total. Due to the small number of disclosed ESG reports and the

lack of supervision, the disclosure indicators of ESG report is not

uniform, as well as lower comparability and completeness. There

is a large gap in investors’ demand for ESG information.

However, unlike ESG behavior information disclosed by the

corporation itself, ESG scores are market index evaluated by

financial institutions after integrating non-public and public

information, so the ESG information provided is more

complete. Furthermore, financial institutions obtain ESG

related information through multiple channels, such as public

and non-public methods (ESG report, research and interview).

Meanwhile, the financial institution needs to comprehensively

consider the incremental information such as ESG risk exposure,

management level and ESG performance to reflect sustainable

development potential and the ability to deal with ESG risks of

the corporation. MSCI believes that applying ESG scores to

investors’ investment decision-making process can help

investors capture some risks and opportunities which may not

be identified in the traditional financial analysis, thereby helping

investors reduce investment risks and improve long-term

investment returns. In addition, ESG scores of financial

institutions are not just a simple integration of corporate ESG

information, but also its quantitative analysis process. This

information is expressed in qualitative to quantitative data,

which is more helpful for investors to compare and analyze

corporations. Therefore, for investors, the information provided

by financial institutions on ESG scores has an incremental effect.

On the other hand, practice and prior study show that higher

ESG scores help to reduce corporate risk (Zhang et al., 2021), and

reduce future development risk perceived by investors. From the

corporate perspective, a higher ESG score helps companies to

increase environmental, social and governance attention, and

help to optimize internal governance procedures and

mechanisms and attract more high-quality employees.

According to the current ESG performance, the corporation

can adjust daily financial and operating policies to reduce

ESG risk. From an external environmental perspective, a

higher ESG score means that the corporation has more
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investment in ESG performance (Jang et al., 2020) and lower risk

(La Torre et al., 2020), which will lead to the attention and

supervision of analysts, media and investors. These effects of the

ESG scores will further encourage corporation to restrain their

risky behavior. (Brounen et al., 2021). Under the background of

emission peak and carbon neutrality, corporations with high ESG

scores will receive preferential policy support from the

government and pay more attention to the ability of

sustainable growth. Therefore, higher ESG scores help to

promote the steady and benign development of the

corporation, and then decrease the expected risk perceived by

investors.

In summary, Higher ESG scores not only provide

investors with incremental information on current

corporate risk, but also help to reduce investors’

expectations of corporate future development risks,

thereby reducing information asymmetry. In practice, ESG

scores have been integrated into the process of portfolio

allocation in the bond market. ESG scores are becoming a

new dimension to redefine bond investment. However, prior

study has mainly focused on the secondary bond trading

market (Bahra and Thukral, 2020; Kanamura, 2021), and

there has been little discussion about the information effect in

the primary (issuance) market. In depth, investors of the

secondary bond trading market will be affected by market

factors, such as liquidity. The primary bond market is not

only an investment market, but also a bond financing market

for corporations. Investors attach more importance to the

basic characteristics and behavior of bond-issuing

corporations. Higher ESG scores will help to send a

positive signal to investors in the bond financing market,

and then reduce the risk premium demanded by investors.

Based on the relevant theoretical analysis mentioned above,

the following hypothesis are proposed:

Hypothesis.When ESG scores of the bond issuer are higher, the

investors will require a lower risk premium.

4 Research design

4.1 Sample selection and data sources

To investigate the hypothesis, we selected the sample as

follows:

First, we retrieved ESG scores information from the Wind

database which provides ESG scores of SynTao Green

Finance since 2015 for listed corporations in China. We

take the ESG scores lagging 1 year to eliminate

endogenous interference, so the sample observation period

of this article is 2016–2020. Second, the data on financial,

insurance corporations and special treatment (ST) were

removed. Finally, accessing firm-level ESG scores data is

particularly difficult for non-listed corporations. We

selected listed corporations on the Shanghai and Shenzhen

Stock Exchanges. In general, our final sample consists of

2,781 observations. We obtain ESG score and bond data from

the Wind database and extract financial and corporate data

from the China Stock Market and Accounting Research

Database (CSMAR).

4.2 Models and variables

Following a previous study (Schwert, 2017), we test the

relationship between ESG scores and Spreads with the

following model:

Spreadsi,t � β0 + β1Scoresi,t−1 + β2BondSizei,t + β3IssuerRatingi,t

+ β4BondTermi,t + β5SOEi,t−1 + β6ROAi,t−1 + β7Coveragei,t−1

+ β8Leveragei,t−1 + β9Z Scorei,t−1 + β10TopTenSquarei,t−1

+ β11Assetsi ,t−1 +∑
2

1

γkRateTypei ,t +∑
4

1

δjBondTypei,t

+∑
21

1

λnIndustryi,t−1 +∑
5

1

θmYeari,t + μ

We use Spreads, the initial bond yield spreads, as a proxy for

the dependent variable. Scores are independent variable.

Following previous analysis (Deng and Cheng, 2019;

Broadstock et al., 2021; Xu et al., 2021), we used SynTao

Green Finance ESG scores index (ST-ESG), and sorted from

low to high based on the sample level, D is the lowest level and is

measured 1, and the rank is changed by 1, A+ level is measured 10

(Cornaggia et al., 2017; Ali et al., 2019). Table 1 provides the

variables in the regression model.

4.3 Descriptive statistics

Table 2 lists the summary statistical results of the variables

for the entire sample. The average Spreads of bonds are

1.430 and the median Spreads are 1.090, which shows that

the interest rate is significantly higher than the treasury bond

of the same period, the risk premium is significant. The

average ESG scores is 5.200, and the median ESG scores is

5.000, which indicates that the ESG scores of bond issuers are

generally low in China. In addition, the statistical results of the

control variables also well reflect status of corporate bond

issuance. Turning to bond characteristics, the large individual

differences in scale and maturity show that companies have

significantly different bond issuance capabilities and needs.

The solvency and profitability of issuing bond companies are

also different. Furthermore, SOEs comprise 74% of the

sample, indicating that most bond issuance companies with

ESG reporting are state-owned in China.
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TABLE 1 Variable definitions.

Variables Description

Spreads Coupon rate minus Treasure bond yields of comparable maturity

Scores SynTao Green Finance ESG Scores index

BondSize Bond financing scale (RMB 100 million yuan)

IssuerRating An ordered variable, with 3 for an AAA Scores; 2 for AA; 1 for otherwise

BondTerm The maturity of corporate bonds

BondType the sample includes different bond type (corporate bond; enterprise bond;medium-term note bills; (ultra) short term financing bonds), When
the observation value belongs to a certain type, the value is 1 and zero for otherwise

RateType Interest rate type is 1; fixed rate is zero

SOE The final control is state-owned, taking the value for 1 and zero for otherwise

ROA Total assets remuneration rate

Coverage Interest security multiples

Leverage Total closing liabilities/final total assets

Z_Score Altman’s Z-Score model in 1968, which proxies for borrower’s default risk

TopTenSquare Top 10 shareholders (percentage)

Assets Total assets at the end

Industry When the corporate belongs to an industry, the value is 1; zero for otherwise

Year When the corporate belongs to 1 year, the value is 1; zero for otherwise

Data source: Text collation.

TABLE 2 Descriptive statistics.

Variables N Mean Min Median Max Std dev

Spreads 2781 1.430 0.002 1.090 5.840 1.120

Scores 2781 5.200 3.000 5.000 8.000 1.110

BondSize 2781 14.600 0.300 10.000 150.000 12.400

IssuerRating 2,781 2.710 2.000 3.000 3.000 0.452

BondTerm 2781 2.070 0.041 0.740 15.000 1.940

SOE 2,781 0.739 0.000 1.000 1.000 0.439

ROA 2781 0.053 −0.068 0.047 0.225 0.029

Leverage 2781 0.644 0.149 0.664 0.917 0.130

Coverage 2781 13.600 −23.300 4.140 551.000 54.400

Z_Score 2781 1.640 0.139 1.260 24.400 1.370

TopTenSquare 2781 0.209 0.017 0.194 0.566 0.121

Assets 2,781 191.000 3.710 111.000 1056.000 233.000

Data source: Text collation. The same below.
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4.4 Correlation analysis

Table 3 reports the correlation matrices for critical variables

used in this study. Spearman correlations above diagonal,

Pearson correlations below diagonal. Spreads are significantly

correlated with scores in the expected direction, and firm

characteristics variables with Spreads are consistent with the

findings of previous researchers. Such as, the nature of property

rights has a significant negative correlation with Spreads,

showing that State-owned enterprises possess “priority” in

bond financing and the pricing is decreased due to implicit

guarantees. The correlation between bond characteristics and

Spreads also conforms to reality.

5 Empirical evidence

5.1 Baseline results

The results of our hypothesis are reported in Table 4 Panel A.

The coefficient of ESG scores is -0.087 at 1% significance level,

which indicates that ESG scores significantly reduced bond

issuance risk premium. Therefore, the main hypothesis is

verified.

5.2 Robustness tests

ESG scores difference test. We set dummy variables

according to whether the listed company disclosed ESG

scores, and if the corporation had disclosed ESG scores for

SynTao Green Finance with one; otherwise, it is zero. As

shown by the significantly negative coefficient on scores in the

first column of Panel B Table4, it indicates that the risk premium

of bonds is reduced significantly when ESG scores are disclosed.

Obviously, ESG scores supply incremental information.

Replace explanatory variables. We used the ESG scores of

Hua Zheng and MSCI as the explanatory variables to ensure the

reliability of explanatory variables. MSCI ESG scores are also

authoritative and highly credible, and widely used in investment

decision-making. We used Python to request ESG scores for

2016 to 2020 from MSCI’s official website. As shown in columns

2–3 of Panel B Table4, the impact of ESG scores on the risk

premium still exists.

5.3 Endogeneity test

Using 2SLS procedure. We used the 2SLS procedure to

alleviate the endogeneity problem. Referring to prior studies

(Lin et al., 2012; Liu et al., 2019; Yang et al., 2021), our paper

selected the mean values of the ESG scores in the same

industry and year as instrumental variables, and carried

out the 2SLS procedure. The results indicate that the

coefficient of Scores in Table 5 PanelA is -0.093 and

significant.

Using a particular sample and exogenous event. We choose

the bond issuers listed in both Chinese mainland and Hong Kong

as a particular sample. With the first revision of the

Environmental, Social and Governance Reporting Guide

completed by the Hong Kong Stock Exchange in 2017, the

requirement for ESG information disclosure of Hong Kong-

listed companies was raised to the level of “interpretation

without disclosure”, which further strengthened the market

attention of ESG information. Therefore, we use 2017 as the

starting point for exogenous events (Post) to construct the

interaction between exogenous events and ESG scores

(Scores_Post), and investigate the impact of exogenous events

on the ESG scores effect. As reported in Table 5 PanelB, At the

significance level of 5%, the coefficient of Scores_Post is -0.076,

meaning that the ESG Scores indeed influence the bond premium

and will change with the trigger of exogenous events.

TABLE 3 Correlation analysis.

Variables Spreads Scores BondSize IssuerRating BondTerm SOE Coverage Assets

Spreads 1 −0.268*** −0.302*** −0.492*** 0.414*** −0.482*** 0.044** −0.252***

Scores −0.238*** 1 0.117*** 0.181*** −0.190*** 0.100*** −0.113*** 0.097***

BondSize −0.255*** 0.085*** 1 0.508*** 0.061*** 0.332*** −0.085*** 0.601***

IssuerRating −0.510*** 0.179*** 0.375*** 1 −0.042** 0.412*** −0.014 0.618***

BondTerm 0.209*** −0.140*** 0.100*** 0.052*** 1 −0.095*** 0.101*** 0.042**

SOE −0.550*** 0.092*** 0.267*** 0.412*** −0.022 1 −0.271*** 0.270***

Coverage −0.013 −0.02 −0.022 0.028 0.012 −0.219*** 1 −0.026

Assets −0.176*** −0.037* 0.472*** 0.389*** 0.177*** 0.235*** −0.017 1
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TABLE 4 Baseline regression and robustness tests.

Panel A Panel B

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

Scores −0.087***

(−6.74)

Scores_Du −0.077**

(−2.29)

Scores_HZ −0.087***

(−5.47)

Scores_MS −0.125***

(−4.43)

BondSize −0.002* −0.004*** −0.003*** −0.002

(−1.85) (−3.41) (−3.18) (−1.01)

IssuerRating −0.857*** −0.808*** −0.777*** −0.584***

(−17.63) (−21.92) (−22.02) (−4.42)

Ratetype −0.078 −0.127** −0.121** −0.251*

(−1.41) (−2.57) (−2.45) (−1.94)

BondTerm −0.064*** −0.127*** −0.122*** −0.011

(−4.50) (−8.26) (−8.00) (−0.49)

SOE −1.109*** −1.027*** −0.993*** −1.322***

(−21.47) (−27.10) (−25.45) (−10.08)

ROA −2.187*** −2.953*** −2.846*** −2.754*

(−3.59) (−6.28) (−6.07) (−1.82)

Leverage 1.557*** 1.571*** 1.542*** 0.556

(9.65) (13.00) (12.71) (1.44)

Coverage −0.001*** −0.001*** −0.002*** −0.002***

(−5.59) (−5.92) (−6.42) (−3.15)

Z_Score −0.055*** −0.020 −0.018 −0.080*

(−3.26) (−1.64) (−1.45) (−1.68)

TopTenSquare 0.422*** −0.011 −0.042 1.042***

(2.97) (−0.09) (−0.35) (3.03)

Assets −0.000*** −0.000*** −0.000*** -0.001***

(−7.64) (−7.29) (−7.61) (−5.27)

BondType Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

Constant 4.374*** 4.101*** 4.613*** 4.381***

(21.39) (26.69) (27.24) (9.84)

(Continued on following page)
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6 Mechanism analysis

On the basis of information asymmetry perspectives, we

examined the incremental information effect of ESG scores

from two directions: the information disclosure of ESG

behavior and the participation of financial intermediaries.

ESG Information Disclosure. We reflected the degree of

information asymmetry based on the information disclosure of

environmental, social and governance. Following Lanis and

Richardson (2012) and Ali et al. (2022), we designed three

variables for information disclosure of ESG behavior and

reported measures of these three variables in the appendix (Table

A1, Table A2, Table A3), then based on the annual industry average

of each variable, we set three dummy variables EDummy, SDummy,

GDummy (if the Environmental, Social, Governance is lower than

the annual industry average respectively, EDummy, SDummy,

GDummy with 1, otherwise it is zero). Table 6 Panel A reports

that the interaction coefficients between each dummy variable and

the explanatory variable are highly significant and negative,

indicating that ESG scores’ marginal effect is significant when

less information disclosure on the environment, social

responsibility, and governance.

Financial Intermediaries Participation.Wealso reflected the

degree of information asymmetry from the perspective of financial

intermediaries’ characteristics and behavior. According to audit firm

and analyst forecast dispersion, set two dummy variables

NoBig10 and MeaFdisD (if an audit firm is not Big 10,

NoBig10 with 1, otherwise it is zero; if the analyst forecast

dispersion is greater than the mean, MeaFdisD with 1, otherwise

it is zero). Table 6 Panel B shows that all the coefficients on scores_

NoBig10 and scores_MeaFdisD are significantly negative, indicating

that ESG scores marginal effect is significant when the audit firm is

not Big 10 and higher analyst forecast dispersion. The above results

show that ESG scores provide incremental information, thus

providing investors with sufficient information on investment risk.

7 Additional evidence

7.1 Debt financing capabilities

The effect of ESG scores information may be heterogeneous

with different debt financing capabilities. Usually, the companies

which easier access to financing have low-risk premiums in the

bond market, and higher ESG scores are difficult to reduce the

risk premium. But other companies with poor debt financing

capabilities are at a competitive disadvantage, generally difficult

to obtain the recognition of investors. If these companies have

excellent performance in non-financial aspects, such as ESG

scores, may reduce investors’ valuation of corporate risks to a

great extent. We examine ESG scores effect on the companies

which have different debt financing capabilities through the

following four aspects:

Asset-liability ratio. Asset-liability ratio not only reflects

corporate capital allocation, but also reflects the corporate debt

risk. The higher debt ratio will increase the risk perceived by

investors, which will weaken corporate debt financing ability;

Proportion of intangible assets. The high proportion of

intangible assets will increase the risk of investors’ evaluation of

the company’s value, thus aggravating the market information

asymmetry. Moreover, from the traditional debt financing

practice, compared with tangible assets, the mortgage ability of

intangible assets is weak;

Firm size. The scale of a company can reflects comprehensive

corporate strength. The smaller the scale, the weaker the anti-risk

ability and the poorer debt financing capabilities;

Nature of property rights. In practice, non-state-owned

holding companies are at a disadvantage in terms of

development level, market recognition and trust. Therefore,

the debt financing capabilities of non-state-owned holding

companies were weaker than state-owned holding companies.

We divided groups by median asset-liability ratio, the

proportion of intangible assets, firm size, as well as nature of

property rights. The results of Table 7 Panel A to D indicate that

ESG scores effect is significant when the company has a higher

asset liability-ratio or proportion of intangible assets, smaller size

and property rights is non-state-owned holding, The empirical

results indicate that when debt financing capabilities are lower,

the effect of ESG scores is positive.

7.2 Industry supervision and market
monitoring

Corporations that are subject to industry supervision and

market monitoring disclose a large amount of information to the

TABLE 4 (Continued) Baseline regression and robustness tests.

Panel A Panel B

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

N 2781.000 4429.000 4407.000 778.000

adj. R2 0.640 0.625 0.629 0.674

Note: T-statistics are in brackets. *, **, and *** indicate that the correlation is significant at 10%, 5%, and 1% levels, respectively. The same below.
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public, and the incremental information effect of ESG scores is

weakened. Heavy pollution industries have always received social

attention and government supervision. The Chinese government

has issued key monitoring lists for polluting corporations since

2010. From the perspective of information asymmetry, whether

heavy pollution or key monitoring corporations, it is necessary to

provide market investors with timely and sufficient information

on business activities in strict accordance with regulatory

regulations. In particular, key monitoring corporations also

need to strictly follow relevant policies and regulations for

disclosing information on pollution in detail. Investors pay

more attention to these corporations and obtain relatively

sufficient risk information. Therefore, the incremental

information effect of ESG scores may be limited to investors.

Moreover, for heavy pollution or key monitoring

corporations, they have had a considerable negative impact on

the environment. Market investors believe that the investment of

such corporations in environmental and social responsibility is in

line with the expected obligatory behavior. However, in light

pollution or non-pollution industries, these corporations are not

subject to regulatory pressure on environment and social

responsibility, if these corporations have positive signals in ESG

performance, which will increase the market’s recognition, so the

incremental information effect of ESG scores may be greater.

We divided the sample into two groups with whether it was

heavy pollution industries, then divide two groups with whether

it was key monitoring. Table 8 presents the results and show that

in the non-heavy pollution industry (non-key monitoring

corporation) ESG scores have reduced the risk premium to a

greater extent.

7.3 Bond default environment

When there are massive of defaults in the bond market, the

positive effect of ESG scores will be more prominent. Frequent

bond defaults cause investors to panic and lose confidence in the

market. At that time, investors’demand for positive information

increased and they will focus more on corporate quality. ESG

scores focus on measuring the values and business paradigms,

and evaluating the social value brought by the corporation.

TABLE 5 Endogeneity test.

PanelA:2SLS PanelB: Exogenous
events

(1) (2) (1) (2)

Scores −0.093** −0.063*** −0.006

(−2.16) (−3.56) (−0.20)

Scores_AVR 1.026***

(17.21)

Scores_Post −0.076**

(−2.22)

Post 0.734***

(3.89)

BondSize 0.010*** −0.002* −0.001 −0.001

(4.61) (−1.67) (−0.52) (−0.46)

IssuerRating 0.498*** −0.854*** 0.266 −0.026

(9.16) (−15.94) (1.34) (−0.12)

Ratetype 0.071 −0.078 0.447*** 0.444***

(1.08) (−1.40) (5.91) (6.11)

BondTerm −0.073*** −0.065*** −0.021 −0.005

(−3.75) (−4.48) (−1.31) (−0.29)

SOE 0.958 −2.185*** −0.639*** −0.640***

(1.06) (−3.61) (−6.30) (−7.32)

ROA 0.017 1.558*** −2.000** −0.321

(0.08) (9.69) (−2.15) (−0.35)

Leverage −0.002*** −0.001*** 3.035*** 4.081***

(−3.80) (−5.53) (6.40) (9.37)

Coverage 0.016 −0.055*** −0.011*** −0.006*

(0.88) (−3.25) (−3.00) (−1.81)

Z_Score 1.061*** 0.428*** 0.228*** 0.306***

(4.82) (2.88) (3.75) (4.93)

TopTenSquare 0.047 −1.109*** 0.280 0.435

(0.91) (−21.67) (0.65) (1.05)

Assets −0.001*** −0.000*** −0.001*** −0.000**

(−7.96) (−6.64) (−2.93) (−2.15)

BondType Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

Constant −1.883*** 4.392*** −1.927*** −2.497***

(Continued in next column)

TABLE 5 (Continued) Endogeneity test.

PanelA:2SLS PanelB: Exogenous
events

(1) (2) (1) (2)

(−4.81) (19.45) (−2.85) (-3.75)

N 2781.000 2781.000 563.000 563.000

adj. R2 0.327 0.640 0.696 0.718
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TABLE 6 Mechanism analysis.

Panel A: ESG information disclosure Panel B: Financial intermediaries
participation

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

E S G NoBig10 MeaFdisD

Scores −0.044** −0.050*** -0.051*** −0.064*** −0.049***

(−2.49) (−3.36) (−3.24) (−4.80) (−3.30)

Scores_EDummy −0.074***

(−3.12)

EDummy 0.438***

(3.42)

Scores_SDummy −0.079***

(−3.37)

SDummy 0.508***

(3.99)

Scores_GDummy −0.082***

(−3.29)

GDummy 0.534***

(3.91)

Scores_NoBig10 −0.127***

(−3.47)

NoBig10 0.682***

(3.53)

Scores_MeaFdisD −0.144***

(−5.62)

MeaFdisD 0.748***

(5.28)

BondSize −0.002* −0.002* −0.003** −0.002* −0.002**

(−1.82) (−1.88) (−2.50) (−1.95) (−2.21)

IssuerRating −0.905*** −0.860*** −0.839*** −0.855*** −0.855***

(−17.54) (−17.68) (−17.27) (−17.20) (−17.74)

Ratetype −0.043 −0.079 −0.096* −0.082 −0.076

(-0.76) (−1.41) (−1.74) (−1.47) (−1.38)

BondTerm −0.067*** −0.061*** −0.048*** −0.063*** −0.062***

(−4.71) (−4.28) (−3.39) (−4.40) (−4.30)

SOE −1.054*** −1.084*** −1.034*** −1.090*** −1.114***

(−19.91) (−20.74) (−19.69) (−21.11) (−21.76)

ROA −2.032*** −2.112*** −2.347*** −1.985*** −2.432***

(Continued on following page)
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Although it is not a financial performance indicator, it has a

certain early warning effect on corporate risks (Kanamura, 2021).

Especially in the concept of global sustainable development,

corporations increasingly consider ESG investment in daily

operations, and it will help corporation improve Sustainable

Business Performance. ESG scores information also include

the behavioral information of corporate investment in green

environmental protection, social and governance. Prior study has

also shown that corporate social responsibility investment and

higher levels of corporate governance can help reduce the default

rate of corporate bonds. Therefore, when the market has a large

number of bond defaults, ESG scores have a greater impact on

bond risk premium.

We divided two groups with bond default in the Chinese market,

Table 9 Panel A shows that in the gentle period of default, the

regression coefficient of scores is 0.030 and not significant, but in the

outbreak period of default, the coefficient of scores is −0.108 and

highly significant, showing that ESG scores play a greater role in

reducing the bond credit risk premiumduring the outbreak of default.

7.4 Annual trend change

Up to now, the ESG information disclosed by listed

corporations still has no unified paradigm and caliber, while

the ESG scores of financial institutions have high systematic and

quantitative functions, which not only conform to today’s

macroeconomic development policies, but also provide timely

and comparable information for investors. At the same time, the

Chinese government has also attached importance to and issued

ESG related green finance policies year by year, so investors have

paid more and more attention to ESG scores.

Especially, given that the COVID-19 started in December

2019 in China, it has had a huge impact on the economy of China

and the world. In the context of COVID-19 pandemic in 2020,

Chinese government has put forward the strategic goal of

emission peak and carbon neutrality to face the sustainable

development, investors will attach more importance to ESG

scores information to help them judge the long-term

investment value and potential risks of the corporation.

TABLE 6 (Continued) Mechanism analysis.

Panel A: ESG information disclosure Panel B: Financial intermediaries
participation

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

E S G NoBig10 MeaFdisD

(−3.22) (−3.50) (−3.75) (−3.29) (−3.84)

Leverage 1.427*** 1.447*** 1.606*** 1.528*** 1.653***

(8.61) (8.83) (9.54) (9.46) (10.40)

Coverage −0.001*** −0.001*** −0.001*** −0.001*** −0.001***

(−3.04) (−5.45) (−5.92) (−5.71) (−5.69)

Z_Score −0.063*** −0.055*** −0.046*** −0.058*** −0.051***

(−3.62) (−3.20) (−2.92) (−3.38) (−3.04)

TopTenSquare 0.402*** 0.388*** 0.720*** 0.398*** 0.430***

(2.64) (2.70) (4.78) (2.77) (3.00)

Assets −0.000*** −0.000*** −0.000*** −0.000*** −0.000***

(−6.25) (−6.63) (−7.34) (−7.31) (−7.50)

BondType Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes

Constant 4.238*** 4.154*** 3.780*** 4.241*** 4.113***

(19.12) (19.68) (16.67) (19.85) (19.61)

N 2530.000 2682.000 2614.000 2781.000 2781.000

adj. R2 0.641 0.649 0.634 0.642 0.643
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The five group regression results based on year are presented

in Table 9 Panel B. The regression coefficients of scores in

2016 and 2017 are positive but not significant, and the

regression coefficients of scores from 2018 to 2020 are

negative and significant. Especially the rapid development of

COVID-19 in 2020 affects the whole of China. Therefore,

TABLE 7 Debt financing capabilities regression.

Panel A Panel B Panel C Panel D

(1) (2) (1) (2) (1) (2) (1) (2)

Lev ≤
Median

Lev >
Median

InTang ≤
Median

InTang >
Median

Assets >
Median

Assets ≤
Median

SOE NoSOE

Scores −0.074*** −0.081*** −0.035 −0.079*** 0.002 −0.127*** −0.047*** −0.134***

(−4.17) (−4.38) (−1.54) (−4.85) (0.15) (−6.06) (−4.15) (−3.80)

BondSize −0.002 −0.002 −0.003 −0.002 −0.001 −0.005 −0.002*** −0.007

(−1.12) (−1.36) (−1.24) (−1.60) (−0.86) (−1.12) (−2.75) (−1.11)

IssuerRating −0.798*** −0.845*** −0.728*** −1.000*** −1.106*** −0.871*** −0.647*** −0.998***

(−15.43) (−9.19) (−9.53) (−16.23) (−8.02) (−13.99) (−11.70) (−9.37)

Ratetype −0.085 0.097 −0.217** 0.155** −0.036 −0.143 0.141*** −0.241*

(−1.12) (1.22) (−2.45) (2.36) (−0.47) (−1.54) (2.59) (−1.94)

BondTerm −0.029 −0.067*** −0.082*** −0.038** −0.032** −0.102*** −0.024** −0.051

(−1.39) (−3.65) (−2.99) (−2.39) (−2.04) (-3.08) (−2.10) (−0.99)

ROA −1.734** −5.060*** −4.210*** −1.027 −0.286 −2.762*** −1.199* −3.719***

(−2.35) (−3.08) (−4.20) (−1.23) (−0.24) (−3.57) (−1.93) (−3.14)

Leverage 1.110*** 1.037 1.398*** 1.462*** 0.521 1.526*** 0.346** 3.819***

(4.42) (1.61) (4.92) (5.89) (1.15) (6.01) (2.13) (7.26)

Coverage −0.001*** −0.002*** −0.002*** −0.003*** −0.002*** −0.001*** −0.001 −0.002***

(−4.88) (−3.53) (−5.58) (-6.19) (−3.51) (−4.52) (−1.20) (−5.15)

Z_Score −0.070*** −0.080* −0.067*** −0.042* −0.207*** −0.036* −0.083*** 0.017

(−3.12) (−1.71) (−3.00) (−1.96) (−3.18) (−1.85) (−3.96) (0.68)

TopTenSquare 0.620*** −0.692** −0.226 0.887*** 0.280 −0.179 −0.453*** 0.316

(3.31) (−2.52) (−0.97) (4.50) (1.10) (−0.91) (−2.93) (0.89)

Assets −0.000*** −0.000*** −0.000*** −0.000*** −0.000*** 0.004*** −0.000*** −0.002**

(−3.77) (−6.10) (−4.48) (−5.62) (−4.77) (3.47) (−6.84) (−2.48)

SOE −0.753*** −1.474*** −1.336*** −0.996*** −1.506*** −0.902***

(−11.59) (−15.20) (−14.92) (-12.94) (−12.21) (−12.83)

BondType Yes Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes Yes

Year Yes Yes Yes Yes Yes Yes Yes Yes

Constant 3.802*** 5.431*** 4.586*** 4.218*** 5.702*** 4.475*** 3.214*** 2.378***

(13.23) (8.95) (14.89) (13.81) (10.38) (14.14) (15.20) (3.85)

N 1379.000 1402.000 1394.000 1387.000 1401.000 1380.000 2055.000 726.000

adj. R2 0.590 0.718 0.666 0.665 0.717 0.597 0.506 0.638
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investors pay more attention to ESG scores than before, which

also showed that investors care more about value investment and

also generate more risk aversion needs. The regression coefficient

of scores is -0.193 in 2020, and is the most significant, showing

that the impact of ESG scores on bond risk premium is

prominently reflected in 2020.

TABLE 8 Industry supervision and market monitoring regression.

Panel A Panel B

(1) (2) (1) (2)

Non-heavy pollution
industry

Heavy pollution
industry

Non-key monitoring
company

Key monitoring
company

Scores −0.140*** 0.018 −0.118*** −0.035

(−7.46) (0.99) (−5.58) (−1.62)

BondSize −0.001 0.000 0.000 −0.001

(−0.66) (0.04) (0.08) (−0.87)

IssuerRating −0.871*** −0.834*** −0.897*** −0.835***

(−14.91) (−9.20) (−13.21) (−9.02)

Ratetype −0.088 −0.004 −0.053 0.157*

(−1.22) (−0.05) (−0.68) (1.68)

BondTerm −0.080*** −0.031* −0.060*** −0.065***

(−3.60) (−1.74) (−2.97) (−2.73)

SOE −1.127*** −0.938*** −1.096*** −0.762***

(−19.53) (−8.26) (−16.41) (−7.04)

ROA −1.990** −0.779 −1.427 −3.833***

(−1.98) (−0.87) (−1.43) (−4.18)

Leverage 1.869*** 0.199 1.581*** 1.265***

(9.21) (0.63) (6.56) (4.86)

Coverage −0.001*** −0.007** −0.001*** 0.001

(−5.39) (−2.38) (−2.96) (0.73)

Z_Score −0.044** −0.179*** −0.061*** −0.053

(−2.38) (−2.86) (−3.36) (−1.23)

TopTenSquare 0.267 0.083 0.288 −0.241

(1.56) (0.39) (1.42) (−1.04)

Assets −0.000*** −0.001*** −0.000*** −0.001***

(−6.60) (−6.38) (−5.45) (−4.07)

BondType Yes Yes Yes Yes

Industry Yes Yes Yes Yes

Year Yes Yes Yes Yes

Constant 4.848*** 5.044*** 4.631*** 3.885***

(18.89) (14.17) (15.65) (11.45)

N 1813.000 968.000 1379.000 952.000

adj. R2 0.645 0.615 0.650 0.665
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8 Discussion

1) The purpose of this paper is to explore the relationship

between the ESG scores of bond issuers and the risk premium

of bond issuance. Based on the ESG scores and bond issuance

data of Chinese listed corporations, we empirically tested the

relationship between them by referring to Lin et al. (2012) and

Schwert (2017), and find that ESG scores can significantly

TABLE 9 Annual trend change regression.

Panel A Panel B

Gentle Outbreak 2016 2017 2018 2019 2020

Scores 0.030 −0.108*** 0.034 0.028 −0.080** −0.064** −0.193***

(1.25) (−7.07) (1.08) (0.67) (−2.46) (−2.36) (−7.74)

BondSize −0.003* −0.002* −0.004* −0.009*** −0.001 −0.001 −0.003

(−1.81) (−1.77) (−1.87) (−2.81) (−0.32) (−0.58) (−1.35)

IssuerRating −0.755*** −0.922*** −0.742*** −0.646*** −0.851*** −1.033*** −0.791***

(-8.46) (−17.03) (−6.59) (−4.45) (−7.67) (−10.86) (−9.39)

RateType −0.122 −0.026 −0.337** 0.410*** 0.160 −0.061 −0.105

(−1.37) (-0.40) (−2.57) (3.33) (1.36) (−0.58) (−0.88)

BondTerm −0.052* −0.048*** −0.087** 0.106** −0.075* −0.031 −0.023

(−1.81) (−2.94) (−2.37) (2.13) (−1.88) (−1.43) (−0.77)

ROA −1.638 −2.217** −0.768 −0.741 −1.041 −4.068*** −2.997**

(−1.63) (−2.46) (−0.51) (−0.46) (−0.50) (−2.69) (−1.97)

Leverage 1.142*** 1.475*** 1.538*** 1.212** 1.427*** 2.101*** 0.979***

(4.57) (7.74) (4.72) (2.24) (2.79) (7.13) (3.54)

Coverage 0.001* −0.002*** 0.000 0.000 −0.007* −0.001 −0.002***

(1.84) (−5.79) (0.15) (0.14) (−1.68) (−0.77) (−4.76)

Z_Score −0.022 −0.078*** −0.013 −0.010 −0.081* 0.016 −0.097***

(−1.26) (−3.23) (−0.63) (−0.21) (−1.66) (0.35) (−2.64)

TopTenSquare 0.171 0.260 0.786** −0.773* 0.221 0.068 0.363

(0.70) (1.50) (2.41) (−1.92) (0.53) (0.22) (1.53)

SOE −0.761*** −1.244*** −0.885*** −0.703*** −1.253*** −1.314*** −1.152***

(−8.55) (−20.28) (−7.17) (−5.61) (−11.12) (−12.70) (−11.55)

Assets −0.000*** −0.000*** −0.000*** −0.001*** −0.001*** −0.000** −0.000**

(−3.69) (−5.51) (−2.71) (−2.79) (−5.54) (−2.30) (−2.22)

BondType Yes Yes Yes Yes Yes Yes Yes

Industry Yes Yes Yes Yes Yes Yes Yes

Year Yes Yes

Constant 3.568*** 5.126*** 3.663*** 2.850*** 4.885*** 4.872*** 5.581***

(10.11) (22.73) (8.36) (4.85) (9.72) (13.72) (14.32)

N 714.000 2067.000 449.000 265.000 512.000 711.000 844.000

adj. R2 0.640 0.672 0.600 0.683 0.679 0.721 0.617
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reduce the risk premium of corporate bond issuance. The

results of this paper not only help to enrich the research on

the economic consequences of ESG scores, but also help to

expand the related research on the influencing factors of

corporate bond financing cost.

2) This paper further confirms the incremental information

value of ESG scores through the bond market. From the

perspectives of the disclosure of corporate ESG behavior and

the participation of financial intermediaries, this paper

carried out the mechanism test, and further proved it

through different scenarios of investors’ information needs.

Compared with previous studies, this paper based on the

bondmarket can further enrich the research that discusses the

incremental information value of ESG scores.

3) This paper may have some limitations. First, as financial

institutions only issue ESG scores for listed corporations, the

study sample in this paper are only listed corporations, so

there is a potential problem of insufficient sample size.

Second, the research scenario of this paper is Chinese

capital market, so the research results are more applicable

to emerging market.

4) In future research, we can not only focus on the study of ESG

scores adjustment but also carry out related research from the

perspective of E (Environment), S(Society) and G

(Government) scores respectively, so as to build a more

complete research system.

9 Conclusion

Using the ESG scores and the bond data of Chinese listed

corporations, we empirically investigated the effect and internal

mechanism of ESG scores on risk premium of bond issuance. First,

we conclude that when the ESG scores of a bond issuer are higher,

the investors will require a lower risk premium. Second, the results of

the mechanism and further study indicated that the ESG scores can

provide incremental information value to investors. Finally, based

on the Chinese bond financing market, this study not only promote

the expansion of ESG theory, but also proves that ESG scores

information contributes to the development of capital market.

10 Implications

First, it provides empirical evidence for the application of

ESG concept in global capital markets. As an emerging economy,

China has a large bondmarket, but does not have a higher level of

market-oriented pricing. But we have obtained very significant

results, indicating that the ESG scores have indeed been widely

used in the capital market. Second, corporations need to pay

attention to their ESG scores. Based on the impact of ESG scores

on financing costs they should establish ESG concept, improve

ESG performance, and increase ESG information disclosure, so

as to obtain higher ESG Scores from the third-party financial

institutions. Finally, ESG scores provide investors with important

incremental information about the issuing corporation, therefore

ESG scores have important reference significance for investors to

allocate investment products.
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Appendix

TABLE A1 Definitions of environmental performance variables.

Accounting method Variable definition

summary scores by item/theoretically
optimal scores

Annual report 1 mark for disclosure of environment-related information in annual reports of listed
firms, 0 mark otherwise

Social responsibility report 1 mark for socially responsible disclosure of environment-related information by
listed firms, 0 mark otherwise

ISO14001 certified or not 1 mark for passing ISO14001 audit, 0 mark otherwise

Environmental protection concept 1 mark for disclosing the firm’s environmental protection philosophy, environmental
policy, organizational structure of environmental management, circular economy
development model, green development, etc., 0 mark otherwise

Environmental management system 1mark for disclosing that the firm has developed a series of management systems such
as relevant environmental management systems, regulations and responsibilities,
0 marks otherwise

Environmental education and training 1 mark for disclosure of environmental related education and training in which the
firm is involved, 0 mark otherwise

Environmental emergency 1 mark for disclosure of the firm’s establishment of an emergency response
mechanism for major environment-related emergencies, emergency response
measures taken, treatment of pollutants, etc., 0 mark otherwise

Implementation of the “three
simultaneous” policy

1mark for disclosure of the firm’s implementation of the “three simultaneous” system,
0 mark otherwise

TABLE A2 Definitions of social responsibility performance variables.

Accounting method Variable definition

summary scores by item Employee protection policy Disclosure of employee protection, assigned a value of 1, otherwise 0

Consumer protection policy Disclosure of customer and consumer protection, assigned a value of 1, otherwise 0

Stakeholder protection
policy

Disclosure of shareholder protection, creditor protection and supplier protection assigned a value of 1,
otherwise 0

General social issues 1 mark for disclosure of public relations, philanthropy and social responsibility systems, 0 marks otherwise

TABLE A3 Definitions of corporate governance performance variables.

Variable
name

Accounting method Variable definition

Governance Step 1: we conduct principal component analysis and
extract the first three principal components with
eigenvalues greater than 1, so as to obtain the score of each
principal component;
Step2: the variance contribution rate of each principal
component is taken as the weight, and then the weighted
average summation method is used to calculate the total
score

The largest shareholder
shareholding ratio

The shareholding ratio of the largest shareholder

Degree of equity
concentration

The ratio of the shareholding ratio of the largest shareholder
to the second largest shareholder

Number of shareholder
meetings

The number of annual general meetings of shareholders held
by the company

Board size Number of board members

Equity checks and
balances

Ratio of the sum of the shareholding ratio of the second to
10th largest shareholders to the shareholding ratio of the first

largest shareholder

Duality 1 mark for the chairman and CEO concurrently,0 mark
otherwise

Audit Opinions 1 mark for standard unqualified audit, 0 mark otherwise
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