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Previous studies on the relationship between environmental, social and

governance (ESG) information disclosure and cost of equity (COE) have

found mixed results. They conclude that this relationship may be affected by

some attributes of the company inside. In this study, we examine whether

investors’heterogeneous beliefs moderates the relationship between ESG

performance and COE. Our sample starts with ESG-rating firms included in

Huazheng index of the Wind China financial database (WIND) for years

2015–2020. We collect financial information and relevant data from the

China Stock Market and Accounting Research database (CSMAR). Using a

two-way fixed effect multiple regression model, we report a negative

moderate effect of both ESG performance on COE. We also find that COE Is

higher when the firm financing constraints increase. Investors’heterogeneous

beliefs with a lower (rather than higher) level tends to pay close attention from

ESG performance by stakeholders and financing constraints decreases, which

then leads to the reduction of investors’ expected risk. We therefore conclude

that firms that manage actions on ESG issues have a better choices of release

investors disagreements which in turn reduces their equity financing costs.
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1 Introduction

The concept of sustainable development gave birth to the concept of responsible

investment. In 2006, PRI clarified the impact of environmental, social and governance

issues on portfolio returns and formally recommended that investors incorporate ESG

factors into the investment decision-making process. ESG performance represents: A

business organization’s configuration of principles of [environmental,] social [and

governance] responsibility, processes of [environmental,] social [and governance]

responsiveness, and politics, programs and observable outcomes as they relate to the

firm’s societal relationships (Wood, 1991). The United Nations Global Compact (2017)

indicates that there are over 9,000 companies and 4,000 non-businesses across

161 countries have taken serious commitments to address social issues, specifically

actions to improve the ESG performance. Companies that ignore environmental,

OPEN ACCESS

EDITED BY

Muhammad Mohsin,
Jiangsu University, China

REVIEWED BY

Nadeem Iqbal,
Air University, Pakistan
Hamed Fazlollahtabar,
Damghan University, Iran
Yasin Şeker,
Hitit University, Turkey

*CORRESPONDENCE

Hua Tang,
tanghua@bnuz.edu.cn

SPECIALTY SECTION

This article was submitted to
Environmental Economics and
Management,
a section of the journal
Frontiers in Environmental Science

RECEIVED 12 July 2022
ACCEPTED 15 November 2022
PUBLISHED 25 November 2022

CITATION

Tang H (2022), ESG performance,
investors’ heterogeneous beliefs, and
cost of equity capital in China.
Front. Environ. Sci. 10:992559.
doi: 10.3389/fenvs.2022.992559

COPYRIGHT

© 2022 Tang. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License
(CC BY). The use, distribution or
reproduction in other forums is
permitted, provided the original
author(s) and the copyright owner(s) are
credited and that the original
publication in this journal is cited, in
accordance with accepted academic
practice. No use, distribution or
reproduction is permitted which does
not comply with these terms.

Frontiers in Environmental Science frontiersin.org01

TYPE Original Research
PUBLISHED 25 November 2022
DOI 10.3389/fenvs.2022.992559

https://www.frontiersin.org/articles/10.3389/fenvs.2022.992559/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.992559/full
https://www.frontiersin.org/articles/10.3389/fenvs.2022.992559/full
https://crossmark.crossref.org/dialog/?doi=10.3389/fenvs.2022.992559&domain=pdf&date_stamp=2022-11-25
mailto:tanghua@bnuz.edu.cn
https://doi.org/10.3389/fenvs.2022.992559
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org
https://www.frontiersin.org/journals/environmental-science
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://www.frontiersin.org/journals/environmental-science#editorial-board
https://doi.org/10.3389/fenvs.2022.992559


social and governance factors and do not incorporate ESG

standards into their business operations face consequences

that investors are averse to (Shakil et al., 2020).

ESG performance evaluation, also known as ESG Ratings, is

created by commercial and non-profit organizations to assess

how the commitment, performance, business model and

structure of enterprises are consistent with sustainable

development goals. Rating agencies collect information about

the ESG performance scores of enterprises through various

channels and design evaluation indicators, comprehensively

investigate the obtained information, and finally score and

rate enterprises. ESG performance scores make the level of

ESG practice activities among enterprises comparable.

Generally, companies with high ESG performance scores

emphasis more on achieving environmental and social

sustainability to get active support from influential

stakeholders and further access to resources (Branco and

Rodrigues, 2006; Haque and Ntim, 2018), better financial

performance (Ng and Rezaee., 2015) to improve its

competitiveness (Haseeb et al., 2019).

ESG has created opportunities and challenges for firms in

their risk–return relationships with shareholders and other

stakeholders. Previous studies have focused on the impact of

ESG information disclosure on equity or debt financing costs

(Dhaliwal et al., 2011; Dhaliwal et al., 2014; Maaloul et al., 2021a;

Nicola et al., 2021a; Xu et al., 2022). However, ESG performance

and ESG disclosure are two different measures of practice (Eliwa

et al., 2019). ESG performance measures what enterprises

actually do, while ESG disclosure refers to the communication

of their ESG performance (Deegan, 2017). The former is uses a

substantive method, and the latter is uses a symbolic method

(Ashforth and Gibbs, 1990). The two cannot be equated. Previous

studies on ESG performance only involves bond capital costs

(Maaloul et al., 2021b; Nicola et al., 2021b) and financing costs

(Qiu and Yin, 2019). For enterprises, the risk of equity financing

is usually lower than that of debt financing, and the cost of equity

capital reflects investors’ risk expectations for a company (Kim

et al., 2019). Anthony (Ng and Rezaee., 2015)has shown that

sustainable performance has a negative relationship with the cost

of equity capital. But the literature shows that the role of

sustainable development capability in enterprise financing

activities may change with changes in the economic

environment (El Ghoul et al., 2017). As the world’s largest

developing country, China implemented a new environmental

protection law in 2015, and corporate governance standards

revision for listed companies were issued in 2018, which

promote listed companies to better carry out sustainability

practices. With enterprises in China paying attention to ESG

practice, can enterprise ESG performance reduce investors’ risk

expectations? Theoretically, ESG performance can reduce

financing constraints (El Ghoul et al., 2011; Zhang et al.,

2022), while financing constraints affect the cost of equity

capital (Hashim Syarif et al., 2019), however, there is limited

evidence in prior literature to support the moderating influence

of ESG performance and cost of equity capital. Further, when the

enterprise is seeking financing from the outside, external

investors often have different understanding and

interpretation of the same information, and form inconsistent

expectations for the target enterprise (Hong and Stein, 2007), the

investment concept is a value that reflects the investor’s

investment personality, urges the investor to carry out normal

analysis and judgment, makes decisions and guides the investor’s

behavior, and reflects the investor’s investment purpose and

willingness. Credit rating news coordinates investors’beliefs

(Tran et al., 2019), investors’disagreement regarding volatility

influences asset prices (Lin and Lin, 2010). Heterogeneous beliefs

can increase the degree of financing constraints. Will investors

perceive the ESG related behaviors taken by enterprises? Does

ESG performance make decisions and guide investor behavior in

emerging markets ? This study intends to answer three research

questions to fill the gap in the literature by providing theoretical

evidence to support the stakeholder and signaling theory and

empirical evidence to contribute to ESG and cost of equity

literature. Questions are as follows—(1) Is there any influence

of ESG on the cost of equity capital after new environmental

protection law ? (2) Does financing constraints mediates

the ESG-cost of equity link ? and (3) Does investors’

heterogeneous beliefs moderate the association between ESG

and cost of equity ?

In order to answer these three research questions, this study

uses a sample of China’s A-share listed companies from 2015 to

2020 to investigate the direct influence of ESG performance on

cost of equity capital, mediating impact of financing constraints

and moderating impact of investors’ heterogeneous beliefs. This

study applies panel regressions technique to test the hypothesis.

This study finds a significant indirect effect of financing

constraints. ESG performance adversely influences financing

constraints and cost of equity capital. Also, heterogeneous

investor beliefs have a substantial moderating effect on ESG-

cost of equity.

Possible incremental contributions of this paper are as

follows: first, our study contributes to the existing evidence on

the determinants of the cost of equity in emerging markets.

Previous studies on the impact of sustainable performance on the

cost of equity capital (Ng and Rezaee., 2015) focuses on

developed country or the impact of ESG information

disclosure on the cost of equity capital (Dhaliwal et al., 2011;

Dhaliwal et al., 2014). China is the world’s largest developing

country, and its capital market presents different characteristics.

The analysis of the effect of ESG rating on the cost of equity of

stocks in the Chinese market after the Environmental Protection

Law is helpful to the financing problems in the development of

dual carbon, which helps global environmental protection.

Second, this finding reveals the important role of ESG

practices in investors’ expected investment risk assessment

model. If investors demand stronger ESG performance, their
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relatively strong position may encourage companies to

strengthen their ESG performance, which will benefit other

stakeholder groups. Third, this study contributes to the

literature by investigating the investors’ beliefs on the

relationship between ESG performance and equity cost. It

provides a new understanding of the determinants of the cost

of equity in emerging markets. The results will help regulators

and policymakers to revise the ESG criteria and rank firms based

on their ESG performance.

The rest of this paper is structured as follows. Section 2

provides a literature review and our hypotheses; Section 3

presents the adopted research design; Section 4 describes the

empirical test and result analysis; Section 5 presents the

robustness test; and Section 6 concludes.

2 Theory and hypotheses
development

2.1 ESG performance and cost of equity

Stakeholder theory holds that enterprises must expand their

focus beyond the maximization of short-term shareholder profits

by considering the impact of their operations on the interests of

all stakeholders, including the community, society and the

environment (Freeman, 1984). Stakeholder theory can

rationalise the ESG and firm value as ESG increases the

shareholder wealth as it motivates other stakeholders to

contribute to the success of the firm with the resources they

avail (Freeman, 1984; Freeman, 2010). Firms with higher ESG are

less likely to face lawsuit risk due to the reduction of

environmental pollution (Sharfman and Fernando, 2008).

Brockett and Rozaee (Brockett and Rezaee, 2012) believe that

an optimal investment in ESG plans can maximize the positive

externalities of enterprises and balance the costs and benefits of

sustainability efforts. The expected benefits of sustainability

include generating sustainable benefits, reducing

environmental responsibility and litigation costs, cost savings

from a sustainable supply chain, improved product quality and

customer satisfaction, improved reputation and regulatory

approval, and improved employee loyalty and productivity

(Stock Exchange (TSX), 2014).

According to signaling theory, if ESG performance of an

enterprise is high, this will send a signal to the outside world, and

the enterprise may be committed to achieving excellent

sustainable performance. Focusing on economic and ESG

sustainability performance creates opportunities for investors

to identify and correct the impacts of corporate reputation

(Pina et al., 2020) and financial risks (Ng and Rezaee., 2015),

which will improve economic performance and reduce the cost of

equity. Cheng et al. (Cheng et al., 2006) find that strong

governance and greater financial transparency reduce the cost

of equity capital. Sharfman and Fernando (Sharfman and

Fernando, 2008) provide evidence that improved

environmental risk management is associated with a lower

cost of equity capital. Crifo et al. (Crifo et al., 2015) find that

ESG performance generally affects firm valuation and investment

decisions through a field experiment. Based on the above

analysis, this paper proposes Hypothesis 1.

Hypothesis 1 (H1): ESG performance is negatively related to an

enterprise’s cost of equity.

2.2 ESG performance, financing
constraints and the cost of equity capital

Modern corporate finance theory holds that problems of

information asymmetry and agency make the cost of external

financing higher than that of internal capital, therefore creating

financing constraints. High ESG performance includes the moral

obligation to become a good corporate citizen (by contributing to

society and the environment; building a good reputation among

employees, customers and other stakeholders; and balancing

short and long term financial sustainability performance) and

the license to operate by focusing on social and environmental

issues important to stakeholders (Porter and Kramer, 2006),

which can release positive signals to the capital market.

This will help an enterprise win the recognition and support

of stakeholders, alleviate the market doubts of investors due to

the blockage of information access channels, and reduce the costs

and resistance of enterprises in the financing process (Qiu and

Yin, 2019). El Ghoul et al. (El Ghoul et al., 2017) provide

theoretical evidence that environmental social responsibility

can reduce the likelihood and cost of negative events,

reducing investors’ risk expectations. An increase in investors’

shareholding demand and reduction in risk expectations reduce

the cost of capital. Enterprises with higher ESG performance are

more likely to have less equity capital (Khan et al., 2016), and

higher credit ratings (Henriksson et al., 2019), allowing them to

obtain more external capital, reduce financing costs and alleviate

financing constraints (Zhang et al., 2020). Therefore, from the

perspective of signal transmission theory, high ESG performance

of enterprises may send a positive signal to external stakeholders.

The decision-making and resource allocation adjustment of

stakeholders may increase the supply of external funds,

alleviate the severity of equity financing constraints in the

capital market, further reduce the overall average equity

financing cost of listed companies, and alleviate the

information asymmetry between enterprises and investors,

thus affecting the expected risks of investors and reducing the

cost of equity capital. Based on the above analysis, this paper

proposes following hypothesis.

Hypothesis 2 (H2): ESG performance is negatively related to an

enterprise’s financing constraints.
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Hypothesis 3 (H3): Financing constraints is positively related

to an enterprise’s cost of equity.

Hypothesis 4 (H4): ESG performance has an indirect effect on

the cost of equity capital through financing constraints.

2.3 The moderating effect of
heterogeneous investor beliefs

In an incomplete market with heterogeneous prior beliefs,

public information can have a substantial impact on the ex-ante

cost of capital and trading volume (Peter and Qin, 2014).

Boehme, Danielsen, and sorescu (Boehme et al., 2006) study

the stocks of all United States listed companies and find that

under the condition of short selling restrictions, the stronger the

heterogeneous beliefs of investors, the lower the late return of

stocks through measuring heterogeneous beliefs by stock

turnover and excess return volatility. Investors’ heterogeneous

belief theory holds that investors have heterogeneous beliefs

about the future return and risk estimation of securities, and

the degree of heterogeneity of this belief is positively correlated

with stock returns (Miller, 1977). Focusing on ESG sustainability

performance provides information for investors about corporate

reputation (Pina et al., 2020) and financial risks (Ng and Rezaee.,

2015) in some extent. However, not all investors have the

“rational” characteristics of “homogeneity”. They often have

different understanding and interpretation of the same

information, and form inconsistent expectations for the target

enterprise, resulting in the problem of heterogeneous beliefs

(Hong and Stein, 2007). Under both rational and irrational

conditions, the difficulty of obtaining information and the

understanding characteristics of individuals make investors’

heterogeneous beliefs widely exist (Banerjee, 2011; Bhamra

and Uppal, 2014). When the value information obtained by

external investors and internal investors is more different, the

degree of heterogeneous beliefs will be higher Even if the

development prospect of the enterprise is very good, when the

enterprise is seeking financing from the outside, the external

investors will be cautious about the investment of the target

enterprise because they are unable to make accurate investment

judgment, so as to increase the degree of financing constraints of

the enterprise. Chen, Hu and Wang (Chen et al., 2009) have

found that heterogeneous beliefs will lead to the overestimation

of current stock prices and have a negative correlation with

future returns on China’s stock market with measuring

investors’ heterogeneous beliefs by turnover rate and return

volatility. Based on the above analysis, this paper proposes

Hypothesis 5a.

Hypothesis 5a (H5a): Investors’ heterogeneous beliefs

moderates the relationship between ESG performance and

financing constraints, such that the relationship is more

positive when Investors’ heterogeneous beliefs is lower rather

than higher.

Previous studies (Li and Zhang, 2010; Lang et al., 2012) have

found that the intention of rational investors to correct dislocation

caused by irrational investors may be limited by liquidity (Kong

et al., 2015). A company’s ESG performance may be related to its

investment opportunities and company operations, which are

important sources of stock liquidity (Liu, 2006; Kong et al.,

2015). Therefore, compared to low ESG companies, high ESG

companies can attract more liquidity supply from market makers

(Saad and Samet, 2017). Companies that perform their social

responsibilities well have better stock liquidity and are more

likely to be favored by investors (Luo, 2022). Based on the above

analysis, this paper proposes Hypothesis 5b.

Hypothesis 5b (H5b): Investors’ heterogeneous beliefs

moderates the relationship between ESG performance and

financing constraints, such that the relationship is more

positive when Investors’ heterogeneous beliefs is higher rather

than lower. See Figure 1 for the theoretical model.

3 Data and research methodology

3.1 Sample selection and data source

We investigate the relation between ESG performance and the

cost of equity after China implemented a new environmental

protection law in 2015. Our sample starts with ESG-rating firms

included in Huazheng index of the Wind China financial database

(WIND) for years 2015–2020. We collect financial information and

relevant data from the China Stock Market and Accounting

Research database (CSMAR), respectively, and merge them with

the data fromWIND. To ensure the scientificity and accuracy of the

research results, We first eliminate observations with missing values

and then exclude Chinese special treatment firms (ST firms) and

financial firms. Then companies with eps2-eps1 < 0 in the sample

were excluded because they did not meet the requirements of the

equity capital cost calculation model adopted in this study. To

alleviate the influence of extreme values on the empirical results, this

paper shrinks the tail of continuous variables at the 1% level. Finally,

unbalanced panel data composed of 2,131 firm-year observations

are obtained.

FIGURE 1
The theoretical model and research design note.
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3.2 Variable definition and measurement

3.2.1 measures of cost of equity capital
The cost of equity capital is the price paid by enterprises to

obtain the required funds by issuing shares, and it is the expected

rate of return of investors. There are many measurement

standards for the cost of equity capital, including ex ante and

ex post indicators, such as those calculated through the price

return growth (PEG) model, modified price return growth

(MPEG) model, Ohlson and Juettner Nauroth (OJ) model and

capital asset pricing model (CAPM). Mao et al. used the data of

Chinese listed companies to evaluate the effectiveness of the PEG

method and different equity capital cost models and found that

on the whole, the ex ante model is better than the ex post model,

and the PEG model is more effective than other models.

Referring to the research of Mao et al. (Mao and ye, 2012),

this paper uses the PEG method to calculate the cost of equity

capital. The OJ model and PG program use ex ante prediction. In

this paper, the OJ model proposed by Ohlson and Juettner

Nauroth is used in place of the PEG method to calculate

equity capital to test robustness. Following the PEG model

proposed by Easton (Easton, 2004), the specific calculation is

shown in Formula 1, where esp2 and esp1 are the average

earnings per share in the second and first periods predicted

by analysts, respectively, and P0 is the market price per share at

the end of the year.

r PEG �
���������������( eps2 − eps1) /P0

√
(1)

r OJ � A +
����������������������
A2 + eps1/P0[g2 − (γ − 1)]√

(2)

The OJ model is used to calculate the cost of equity capital in

the robustness test. Following the work of Ohlson and Juettner

Nauroth (Ohlson and Juettner-Nauroth, 2005), Formula 2 is

adopted as the calculation formula, dps1 represents the dividend

of per common share in the first period.

Where

γ � lim
t 				→∞ (epst+1pt

) �gp+1

A � (γ 1 + dps1/p0)/2 , and g2 � (eps2 − eps1)/eps1

3.2.2 proxies for ESG performance
This paper uses the ESG rating index of Huazheng from the

Wind database to measure the ESG performance of enterprises.

Information on which the Huazheng ESG rating is based

includes ESG reports, social responsibility reports,

sustainable development reports, annual reports, official

website information, third-party data, etc., including ESG

information released by enterprises. The Huazheng ESG

index system refers to the mainstream ESG evaluation

framework adopted abroad combined with the reality of

China’s capital market and the characteristics of various

listed companies. The ESG rating calculation method is as

follows: calculate the scores of 26 three-level indicators based

on the underlying data, build an industry weight matrix

according to industry characteristics, and calculate ESG

scores according to the industry weight matrix. The

Huazheng ESG rating is divided into nine grades of, in

ascending order, C, CC, CCC, B, BB, BBB, AA, and AAA. In

this paper, the ESG rating adopts the assignment method, and

the 9 grades of C ~ AAA are respectively assigned as 1–9; that is,

when the rating is C, ESG = 1; when the rating is CC, ESG = 2;

when the rating is CCC, ESG = 3; and so on. Although the

Huazheng ESG rating has the advantages of broad coverage and

a high update frequency, given that the ESG rating does not

come from objective information such as corporate financial

statements, the fairness of the index prepared by an institution

may be controversial. Referring to the research of Li (Jin, 2021)

and in consideration of data availability levels, this paper also

adopts core explanatory variables of the basic regression of the

ESG rating measurement of SynTao Green Finance Agency in

the robustness test and uses the assignment method to construct

ESG performance.

3.1.3 Measures of financing constraints
We refer to Gu (Gu and Guo, 2020) to establish a model

to measure the level of enterprise financing constraints. The

calculation of financing constraint variable is as follows. Firstly,

standardize the three variables of enterprise size and age and the

cash dividend payment rate according to the year, and determine

financing constraint virtual variable QUFC according to the

standardized mean value of the variables. Enterprises with an

average value higher than the third quartile face fewer financing

constraints, and the corresponding QUFC is 0. Enterprises with a

mean value lower than the third quartile have more financing

constraints, and the corresponding QUFC is 1.

Secondly, a logit model is used to fit the probability of

financing constraints of enterprises every year, and it is

defined as financing constraint index FC (value between 0 and

1). The greater FC is, the more serious the financing constraints

of enterprises are. Cashdiv in Formula (4) represents the cash

dividend announced in the current year, Ta represents total

assets, NWC represents net working capital, and EBIT

represents the profit before interest and tax.

The last step is to conduct logit regression with Formula 3, fit

the occurrence probability P of financing constraints of

enterprises every year, and define it as financing constraint

index FC (the value is between 0 and 1). The larger the FC

value is, the more serious the financing constraints of

enterprises are.

P(QYFC � 1|Zt) � eZi,t/(1 + eZi,t) (3)
Zi,t � α0 + α1Ici, t + α2 Levi,t + α3(Cashdiv/Ta)i,t + α4 MBi,t

+ α5(NWC/Ta)i,t + α6(EBIT/Ta)
(4)

where:
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3.1.4 Proxies for heterogeneous investor beliefs
The measurement indicators of investors’ heterogeneous

beliefs mainly include theinstitutional exit ratio adopted by

Houge et al. (Houge et al., 2001), the analyst predictio

differences (Diether et al., 2002) the excess return volatility

and turnover rate (Gao et al., 2006; Hail and Leuz, 2009),

among the above indicators, the exit ratio of institutional

investors is questioned by Gao, Mao and Zhong (Gao et al.,

2006), who believe that this indicator only measures uncertainty.

Analysts’ prediction divergence indicators have also been

controversial because they can not represent the actual

judgment of all investors and include the impact of

uncertainty. Relatively speaking, we believe that the turnover

rate and excess return volatility proposed by Boehme, Da Nielsen

and sorescu (Boehme et al., 2006) can better reflect the

heterogeneous beliefs of the majority of investors. Therefore,

this paper intends to use the annual average turnover rate to

measure investors’ heterogeneous beliefs. The turnover rate of

stock usually refers to the ratio of stock trading volume to the

total number of circulating shares during a trading period. It is

one of the indicators reflecting the strength of stock liquidity. In

addition, according to the availability of data, the number of

analyst attention is subsequently selected as an alternative

measure for robustness test.

3.1.5 Construction of other variables
We follow the literature and control for firm-level variables

known to determine the cost of equity (Hail and Leuz, 2009;

Tong and Xu, 2020). Our vector of control variables includes:

environmental uncertainty (EU), using the fluctuation of a

company’s sales revenue, which is expressed and proposed by

Ghosh and Olsen (Ghosh and Olsen, 2009) as follows: (standard

deviation of operating revenue residual in last five years/five-year

average sales revenue)/industry median. Financial risk (Lev),

using an enterprise’s asset liability ratio calculated as (total

liabilities/total assets) × 100%. The book-to-market ratio

(MB), expressed as the ratio of share price per share to net

assets per share. Return on total assets (ROA) is expressed as

profits/average total assets at the beginning and end of the period.

Enterprise size is expressed as the natural logarithm of total

assets. Growth is expressed by the annual growth rate of

operating revenue. In this paper, the industry (IND) and year

(YEAR) are selected as virtual variables to control the industry

and year. Table 1 provides the definitions of all variables used in

this paper.

3.3 Regression model

3.3.1 Benchmark regression model
To test Hypothesis 1, this paper applies the following

regression model:

r PEGi,t � β0 +β1ESGi,t +∑βjControlsi,t +μYEARi +ηINDi,t +∈i,t
(5)

where subscript i is the enterprise, t is the year, and j is the

serial number of the control variable r_PEG refers to the cost of

equity capital, ESGi,t refers to the ESG rating obtained by

enterprise i in t; Controls are the control variables, which are

environmental uncertainty (EU), Book to market ratio (MB),

enterprise size (Size), financial risk (LEV), enterprise growth

(Growth) and the return on net assets (ROA); YEAR and IND are

the fixed effects of the year and industry, respectively; and εi,t is
the random disturbance term. The regression models used in this

paper control the time fixed effect and industry fixed effect,

where the industry is divided according to the 2012 industry

classification standard of the China Securities Regulatory

Commission. To control the influence of the heteroscedasticity

TABLE 1 Defifinitions of variables.

Variable name Variable symbol Variable description

Cost of equity capital r_PEG Calculated by model (1)

r_ OJ Calculated by model (2)

ESG performance ESG The assigned score is 1–9 from low to high according to the rating of Huazheng index

Financing constraints FC Calculated by models (3) and (4)

heterogeneous investor beliefs HIB Ratio of stock trading volume to total circulating shares during a trading period

Environmental uncertainty EU (standard deviation of residual sales revenue in recent five years/average sales revenue in five years)/industry median

Book to market ratio MB Expressed as the ratio of share price to net assets per share

Development capacity Growth Growth rate of operating income of the enterprise in the current period

Profitability ROA Profit margin of total assets in the current period

Financial risk LEV Ratio of total liabilities to total assets at the end of the year

Enterprise scale Size Natural logarithm of total assets

year YEAR Dummy variable

industry IND Dummy variable
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of the error term and time series-related problems on the

standard error of the estimation coefficient, this paper adopts

a robust standard error.

3.3.2 The indirect effect model
To identify the specific ways in which ESG performance

affects the cost of equity capital (H2-H4), this paper adopts the

indirect effect analysis method of Wen and Ye (Wen, 2014) and

establishes the following model according to the theoretical

analysis of this paper, focusing on how ESG reduces the cost

of equity capital by reducing financing constraints. The financing

constraints (FC)is the intermediary variable, and this paper tests

coefficients δ2。

FCi,t � β0 + β1ESGi,t +∑ βjControlsi,t + μYEARi + ηINDi,t

+ ∈i,t
(6)

r PEGi,t � β0 + β1FCi,t +∑ βjControlsi,t + μYEARi + ηINDi,t

+ ∈i,t
(7)

r PEGi,t � δ0 + δ1ESGi,t + δ2FCi,t +∑ δjControlsi,t + μYEARi

+ ηINDi,t + ∈i,t
(8)

3.3.3 The moderation effect model
In order to test whether H5a and H5b,investors’

heterogeneous beliefs (HIB) can regulate the intermediary

effect of financing constraints (FC), this paper constructs

models 8) with reference to the research of preacher (Preacher

et al., 2007). The adjustment effect of investors’ heterogeneous

beliefs (HIB) on ESG performance on financing constraints is

tested by adding the intersection of explanatory variables and

regulatory variables. The model controls the fixed effect of

industry and year. When the interaction is significant, the

moderation effect is significant.

FCi,t � β0 + β1ESGi,t + β2HIBi,t + β3ESGi,t × HIBi,t

+∑ βjControlsi,t + μYEARi + ηINDi,t + ∈i,t (9)

The definitions of the main variables included in the above

three models are shown in Table 1.

4 Empirical test and result analysis

4.1 Descriptive statistics

The descriptive statistical results in Table 2 show that the

maximum value of the equity capital cost of the sample

enterprises is 0.253, the minimum value is 0.0378 and the

average value is 0.107, indicating that the equity capital cost

TABLE 2 Descriptive statistics.

Variables N Mean sd min max

r_PEG 2,131 0.107 0.0399 0.0378 0.253

ESG 2,131 7.358 1.12 2 9

FC 2,131 0.142 0.143 0.000714 0.883

HIB 2,131 1.096 0.867 0.108 4.411

EU 2,131 1.007 0.85 0.0844 5.068

ROA 2,131 0.0541 0.0497 -0.0602 0.215

LEV 2,131 0.487 0.188 0.0868 0.85

Growth 2,131 0.318 0.673 -0.63 3.955

MB 2,131 0.697 0.302 0.102 1.254

Size 2,131 24.17 1.282 21.94 27.85

Table 2 reports the mean, standard deviation, minimum, and maximum for each

variable used in the Benchmark regression model and Intermediary effect model. Refer

to Table 1 for variable definitions.

TABLE 3 Results of benchmark and moderation effects.

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

r_PEG FC r_PEG r_PEG FC

ESG −0.0022** −0.0059** −0.0015 0.0007

(−2.95) (−2.84) (−1.86) (0.23)

MB 0.0489*** −0.0258** 0.0498*** 0.0494*** −0.0260**

(13.18) −2.67) (13.53) (13.45) (−2.71)

ROA 0.1124*** −0.0769 0.1132*** 0.1115*** −0.0792

(5.69) (−1.17) (5.74) (5.65) (−1.21)

LEV 0.0315*** −0.1116*** 0.0347*** 0.0345*** −0.1100***

(5.42) (−6.14) (5.81) (5.77) (−6.07)

Growth −0.0005 0.0046 −0.0007 −0.0007 0.0046

(−0.36) (1.25) (−0.48) (−0.44) (1.26)

HIB 0.0036*** −0.0003 0.0037*** 0.0037*** 0.0376*

(3.44) (−0.10) (3.50) (3.49) (2.55)

EU 0.0030** 0.0003 0.0033*** 0.0032*** 0.0005

(3.11) (0.13) (3.51) (3.45) (0.20)

Size −0.0011 −0.0752*** −0.0006 −0.0003 −0.0759***

(−1.22) (−25.56) (−0.56) (−0.28) (−25.89)

FC 0.0165* 0.0166*

(2.19) (2.20)

ESG_HIB −0.0053**

(−2.66)

_cons 0.0810*** 2.0867*** 0.0482 0.0473 2.0546***

(3.58) (29.38) (1.63) (1.60) (28.46)

YEAR FE Yes Yes Yes Yes Yes

IND FE Yes Yes Yes Yes Yes

N 2,131 2,131 2,131 2,131 2,131

r2 0.3494 0.6368 0.3477 0.3489 0.6382

This table reports the results of estimating regression model m (5)-(8). Year and

Industry fixed effects are included, but are not reported for brevity. Refer to Table 1 for

variable definitions. p-values are based on standard errors clustered by firm. *, **, and ***

denote statistical significance at the 10%, 5%, and 1% levels, respectively.
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of China’s A-share listed companies varies greatly, from less than

1% to more than 10%, and fluctuates frequently. The mean ESG

rating (ESG) is 7.358, and the variance is 1.12, indicating that the

average rating of ESG performance is between a and AA. The

ESG ratings of listed companies are uneven, with a lowest

performance of CC and highest ESG rating of AAA. The

average value of financing constraints is 0.142, and the

difference between the maximum and minimum values is very

large, indicating that the financing constraints faced by different

enterprises vary widely. The average investors’ heterogeneous

beliefs is 1.096, and the standard deviation is 0.867. It is left

biased, indicating that the turnover rate of individual listed

companies is very high. The average value of environmental

uncertainty is 1.007, and the standard deviation is 0.85. These

data show that most listed companies in China’s capital

market have had unstable sales revenues over the past five

years. Moreover, the minimum and maximum values are

0.0844 and 5.608, respectively, which further shows that the

environmental uncertainty faced by different enterprises in

China’s listed companies also varies widely. The statistics of

the other variables are basically similar to those of existing

studies.

4.2 Analysis of the benchmark and
moderation effects

Hypothesis 1: predicts that ESG performance (ESG) is

negatively related to the cost of equity capital (r_PEG) . The

results column (1) in Table 3 showed that the ESG coefficient is

-0.0022, which is significantly negative at the 5% level, indicating

a significant negative correlation between ESG performance and

the cost of equity capital and indicating that the high ESG

performance of enterprises can ease risk expected by

investors. Thus, Hypothesis 1 was supported.

Hypothesis 2: predicts that ESG performance (ESG) is

negatively related to financing constraints(FC). The results

column (2) in Table 3 showed that the ESG coefficient is

-0.0059, which is significantly negative at the 5% level,

indicating a significant negative correlation between ESG

performance and financing constraints and indicating that the

high ESG performance of enterprises can ease their financing

constraints. Thus, Hypothesis 2 was supported.

Hypothesis 3: proposes that financing constraints is positively

related to the cost of equity capital (r_PEG). Tests of this

hypothesis, summarized column (3) in Table 3, indicated that

the FC coefficient is 0.0165, which is significantly positive at the

10% level, indicating a significant positive correlation between

financing constraints and the cost of equity capital. Thus,

Hypothesis 3 was supported.

4.3 Analysis of the indirect effect

Hypothesis 4: suggests that ESG performance will have an

indirect influence on the cost of equity capital through financing

constraints. The results are shown in Table 3. according to model

(8), In Column (4), after adding the FC and ESG, the ESG

coefficient is -0.0015, which is not significant, and indicated that

the FC coefficient is 0.0166, which is significantly positive at the

10% level. After considering financing constraints, the impact of

ESG performance on the cost of equity capital is reduced. This

shows that financing constraints have a indirect effect and show

economic significance, which verifies Hypothesis 4.

4.4 Analysis of the moderation effect

Hypothesis 5a and Hypothesis 5b: suggests that investors’

heterogeneous beliefs moderates the relationship between ESG

performance and financing constraints. As shown in Column (5)

of Table 3, the moderation effect was significant. The ESG*HIB

coefficient is −0.0053, which is significantly positive at the 5% level.

In contrast, when investors’ heterogeneous beliefs had lower levels of

volatility (1 s.d. Below the mean), the relationship between ESG

performance and financing constraints became non-significant

(coefficient = 0.0006, t = 0.20). These findings indicate that

investors’ heterogeneous beliefs with a lower (rather than higher)

level are more likely to benefit from ESG performance and be

concerned by potential investors, which confirms the views of

Quagliariello (Mario, 2009). When investors’ heterogeneous

beliefs increases, banks and other financial institutions usually

adopt stringent credit policies to reduce risks, which further

weakens the external financing ability of enterprises. Thus,

Hypothesis 5Ha was supported.

In order to calculate the size of conditional indirect effect, we

take three values of stock liquidity adjustment variables: low

investors’ heterogeneous beliefs (mean minus one standard

deviation), medium investors’ heterogeneous beliefs (mean)

and high investors’ heterogeneous beliefs (mean plus one

standard deviation). As shown in Table 4, the results of

bootstrapping techniques with 500 bootstrap samples

(Preacher et al., 2007; Hayes, 2013) showed that the indirect

effect of ESG performance on cost of equity capital through

financing constraints was stronger at a lower level of

environmental uncertainty (coefficient = 0.002252, 95% CI =

[0.00165, 0.002856]) than at a higher level (coefficient =

0.001829, 95% CI = [0.00124, 0.002424]). That is, the

moderated mediation effect of ESG performance-financing

constraints - cost of equity capital is significant, and the

conditional indirect effect decreases slowly with the increase

of investors’ heterogeneous beliefs. These results imply that

investors’ heterogeneous beliefs with a lower (rather than
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TABLE 4 Conditional effect regression of stock liquidity.

Route Coefficient Standard
error

Z
value

p-Value 95% CI

ESG performance - financing constraints—cost of
equity capital

Lower
limit

Upper
limit

Low HIB 0.002252 0.0003 7.31 0.000 0.00165 0.002856

Medium HIB 0.002041 0.0003 7.95 0.000 0.00154 0.002544

High HIB 0.001829 0.0003 6.04 0.000 0.00124 0.002424

Low HIB, refers to one standard deviation lower than its mean value, and high HIB, refers to one standard deviation higher than its mean value.

TABLE 5 The robustness checks of replacing variable and Lagging explanatory variable.

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

ESG r_OJ SA r_PEG r_PEG r_PEG r_PEG r_PEG

−0.0020* −0.0268*** −0.0007 −0.0143***

MB (−2.35) (−4.92) (−0.75) (−4.98)

0.0423*** −0.2580*** 0.0487*** 0.0485*** −0.0438*** 0.0498*** 0.0502***

ROA (9.58) (−8.39) (10.11) (10.05) (−3.78) (11.32) (9.14)

0.0919*** −0.7130*** 0.1527*** 0.1518*** −0.0248 0.1091*** 0.1250***

LEV (4.06) (−4.72) (6.50) (6.46) (−0.37) (4.73) (3.63)

0.0229*** −0.2857*** 0.0396*** 0.0395*** −0.1064*** 0.0315*** 0.0373***

Growth (3.52) (−6.19) (5.66) (5.63) (−5.89) (4.34) (3.77)

−0.0011 0.0140 −0.0029 −0.0028 0.0042 −0.0022 0.0009

HIB (−0.63) (1.49) (−1.68) (−1.66) (1.13) (−1.28) (0.39)

0.0032** −0.0057 0.0063*** 0.0062*** −0.0006 0.0018 0.0035

EU (2.64) (−0.76) (4.89) (4.89) (−0.21) (1.44) (1.96)

0.0028* −0.0139* 0.0034** 0.0033** −0.0006 0.0049*** 0.0075***

Size (2.45) (−2.09) (3.17) (3.14) (−0.22) (3.70) (4.37)

−0.0010 1.4275*** −0.0138** −0.0132* −0.0722*** −0.0009 −0.0018

SA (−0.99) (173.38) (−2.64) (−2.50) (−22.70) (−0.80) (−1.31)

0.0089* 0.0086*

AnaAttention (2.42) (2.33)

−0.0047***

ESG_Ana (−4.88)

0.0006***

ESGt-1 (4.37)

−0.0020*

ESGt-2 (−2.26)

−0.0027*

_cons (−2.23)

0.1133*** −27.2153*** 0.3053** 0.2968** 2.0822*** 0.0782** 0.0807**

YEAR FE (4.54) (−148.49) (3.00) (2.90) (26.79) (2.73) (2.83)

Yes Yes Yes Yes Yes Yes Yes

IND FE Yes Yes Yes Yes Yes Yes Yes

N 2,131 1,622 1,622 1,622 2,131 1,291 815

r2 0.2721 0.9862 0.3251 0.3254 0.6420 0.4318 0.4781

This table reports the results of robustness checks of replacing variable and lagging explanatory variable. Year and Industry fixed effects are included, but are not reported for brevity. The

empirical results using the OJ, method to calculate the cost of equity capital (r_OJ) are shown in column (1). Column (2)–(4) show the empirical results of replacing the measurement

method of the mediating variable. Column (5) show the empirical results of replacing the measurement method of the moderating variable. Column (6) and column (7) show the empirical

results of the explanatory variable (ESG) lagging one period and two periods respectively. Refer to Table 1 for variable definitions. p values are based on standard errors clustered by firm. *,

**, and *** denote statistical significance at the 10%, 5%, and 1% levels, respectively.
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higher) level tends to pay close attention from ESG performance

by stakeholders and financing constraints decreases, which then

leads to the reduction of investors’ expected risk. For companies

with low investors’ heterogeneous beliefs, the ESG performance

released by enterprises can send a signal to the external

environment, which can reduce the expected risk of investors

through financing constraints.

5 Robustness test

5.1 Replacing themeasurementmethod of
the explained variable

To further strengthen the robustness of the results, this

paper first uses the OJ method to calculate the cost of equity

capital (r_OJ) again and then uses the benchmark model

to regress the whole sample. The empirical results are shown

in column (1) of Table 5. Table 5 shows that the coefficient

of ESG performance on the cost of equity capital (r_OJ)

is −0.0020, which is significant at the 10% level. The

conclusions drawn from the previous empirical analysis of

H1 are thus still valid.

5.2 Replacing the measurement method
of the mediating variable

In this part, the SA index constructed by Hadlock and Pierce

(Hadlock and Pierce, 2010) is selected to re measure enterprise

financing constraints. The SA index is constructed by sequential

logical analysis and regression estimation coefficient. The specific

formula is

SAit = -0.737pSizeit +0.043pSizeit
2-0.040pAgeit

Size represents the natural logarithm of the total asset size

of the enterprise; Age represents the enterprise business year,

which equals to current accounting period minus the

enterprise establishment time (year). The larger the index

is, the more serious the financing constraint is. In order to

re measure the financing constraints, the subsequent

robustness test is carried out. Column (2) in Table 5 shows

that the coefficient of financing constraints (SA) on ESG

performance (ESG) is −0.0268, which is significant at the

1% level, the previous empirical analysis of H2 are thus

still valid. Column (3) in Table 5 shows that the

coefficient of the cost of equity (r_PEG)on financing

constraints (SA) is 0.0089, which is significant at the 1%

level, the previous empirical analysis of H3 are thus

still valid. Column (4) in Table 5 shows that the coefficient

of ESG performance (ESG) is not significant, while the

coefficient of financing constraints (SA) is 0.0086 which is

significant at the 1% level, the previous empirical analysis of

H5a are thus still valid.

5.3 Replacing the measurement method
of the moderating variable

In this part, according to the availability of data, the number of

analyst attention is selected as an alternative measure for investors’

heterogeneous beliefs. The little the number is, the more serious

the investors’ heterogeneous beliefs is, so this is reverse indicator.

Column (5) in Table 5 shows that the coefficient of Multiplicative

term (ESG_Ana) is, which is significant at the 1% level. The

previous empirical analysis of H5a are thus still valid.

5.4 Lag explanatory variable

In this work, the explanatory variable (ESG) lags one period

and two periods to alleviate the two-way causality problem. The

results in columns (6) and (7) of Table 5 show that the coefficient

of the explanatory variable (ESGt-1) lagging one period is −0.002,

which is significantly positive at 1%, and the coefficient of the

explanatory variable (ESGt-2) lagging two periods is −0.0027,

TABLE 6 The Robustness checks of Instrumental variable method.

First stage Second stage

VARIABLES ESG r_PEG

ESG_ind −0.331***

(−2.90)

ESG −0.039**

(−2.32)

MB −0.205* 0.041***

(−1.70) (6.03)

ROA 0.144 0.118***

(0.24) (3.97)

LEV −0.689*** 0.007

(−3.75) (0.46)

Growth 0.058 0.001

(1.53) (0.61)

TurnR −0.036 0.002

(−1.14) (1.51)

EU −0.158*** −0.003

(−6.04) (−0.98)

Size 0.347*** 0.012*

(12.15) (1.94)

Constant 1.442 0.05

(1.36) (1.35)

Observations 2,119 2,119

Anderson-Rubin Wald test 12.13 ----

F ---- 17.52

This table reports the results of two stage least squares (2SLS) used for instrumental

variable regression. Year and Industry fixed effects are included, but are not reported for

brevity. Refer to Table 1 for variable defifinitions. p-values are based on standard errors

clustered by firm. *, **, and *** denote statistical signifificance at the 10%, 5%, and 1%

levels, respectively.
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which is significantly positive at 1%. The result of the basic

regression is robust. The results show that the ESG rating will

reduce the expected risk of investors in the next year, and the

coefficient of lagging two years (−0.0027) is higher than that

lagging one year, indicating that the expected risk of enterprises

by investors based on ESG performance takes time and lags. It thus

can be concluded that the result of the basic regression is robust.

5.5 Instrumental variable method

Referring to the work of Quan (Quan et al., 2015), the mean

ESG performance (ESG_ind) of other listed companies in the same

industry is used as the instrumental variable. The ESG rating of

each enterprise will be affected by the ESG rating of other

enterprises in the same industry, and the ESG rating of other

enterprises is not directly related to the cost of equity capital of an

enterprise. In this paper, the two-stage least square (2SLS) method

is used for instrumental variable regression. Column (1) of Table 6

reports the regression results of the first stage, and Column (2)

reports those of the second stage. In the first stage, the F value of

Anderson Rubin Wald is 12.13, passing the weak instrumental

variable test. In the second stage, the coefficient of ESG is -0.039,

which is significantly negative at the 5% level, indicating that the

conclusion that ESG performance can significantly reduce the cost

of equity capital is stable.

6 Conclusions and policy Implication

6.1 Conclusions

Combining theories related to environmental information

disclosure and enterprise economic behavior, this paper examines

2,131 observation samples of the A-sharemarket for 2015–2020; uses

amixed panelmodel, panel double fixed effects and othermodels and

transforms variables to alleviate endogeneity. Through regression

analysis, this paper obtains a more robust empirical result: We find

that enterprises with high ESG performance will release favorable

information, which will help ease the information asymmetry

between investors and enterprises, further ease the financing

constraints, reduce the expected risk of investors, and thus reduce

the cost of equity capital. We also find that investors’ heterogeneous

beliefs can significantly adjust the negative correlation between ESG

performance and financing constraints. The higher the degree of

investors’ heterogeneous beliefs faced by enterprises, that is, the

greater the divergence of investors’ opinions. Even enterprises

with high ESG performance will have higher investors’ expected

risks, because the higher the degree of investors’ heterogeneous

beliefs, the more serious the financing constraints.

6.2 Policy Implication

Our research has several practical implications. First,

emphasising on ESG performance help enterprises to

distinguish investors’ expected risk. Regulators and

policymakers can consider formulating more detailed ESG

construction standards to improve the operability of

enterprises. Such as guide enterprises to transmit more

detailed information about ESG’s behavior process and

results to the capital market, and improve relevant guidance

policies of ESG. Second, our overall results encourage A-share

listed companies to continue to invest and report ESG activities

because their cost of equity capital is affected by ESG ratings.

Third, this study shows that a company’s support for

continuous contribution is beneficial to the environment and

society and to their own development. In addition, our findings

can help managers understand how their investors respond to

their corporate ESG practices. Therefore, they can establish an

optimal corporate social ESG strategy so that they can benefit

from financing. Moreover, enterprises managers should impose

better information discloure to decrease investors’

heterogeneous beliefs so as to the reduction of investors’

expected risk

6.3 Limitations

This study has some limitations, which can guide future

research. First, to measure the Cost of Equity Capital, we were

only able to use ex ante models such as the PEG and OJ models.

Future research can apply other models, such as the model of

Gebhardt (Gebhardt and Swaminathan, 2001), to test our

hypothesis. In addition, although we prove how investors view

the ESG performance of Chinese enterprises, we do not discuss

the differences in detail, such as the impact of the separate

evaluation of ESG dimensions on the cost of equity capital,

due to a lack of data in domestic databases, placing such an

analysis beyond the scope of our research. Finally, is relationship

between ESG and the cost of equity capital affected by other

factors? Can analyst tracking reveal this relationship and can

risk-related reasons be used to explain it? These are interesting

research questions whose answers have important policy

implications.
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