
Heliyon 9 (2023) e16320

Available online 19 May 2023
2405-8440/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Research article 

How does ESG performance affect stock returns? Empirical 
evidence from listed companies in China 

Xiao-Na Yin a,*, Jing-Ping Li a, Chi-Wei Su b 

a School of Finance, Shanxi University of Finance and Economics, Taiyuan, Shanxi, China 
b School of Economics, Qingdao University, Qingdao, Shandong, China   

A R T I C L E  I N F O   

Keywords: 
ESG Performance 1 

Stock returns 2 

Financial performance 3 

Corporate innovation capability 4 

A B S T R A C T   

With the increasing attention to sustainable development, environmental, social, and corporate 
governance (ESG) investment has become an important vehicle for achieving carbon neutrality 
worldwide. In this paper, the impact of ESG performance on stock returns and the transmission 
mechanism are explored. A fixed effect model based on a panel unbalanced data of listed com
panies in China from 2011 to 2020 is selected for the empirical analysis. The results show that 
ESG performance of listed companies in China positively impacts stock returns. However, by 
distinguishing the ownership nature and region to which listed companies belong, this study finds 
that the relationship between ESG performance and stock returns is particularly significant for 
non-state-owned companies and those in the eastern region. Further, based on stakeholder theory, 
financial performance and corporate innovation ability are embedded into the relationship be
tween ESG performance and stock returns. Both financial performance and corporate innovation 
ability play partial mediating roles in the correlation between ESG performance and stock returns. 
In addition, the relationship between ESG performance and corporate innovation ability is non- 
linear. This paper provides insight for emerging markets into cultivating the value investment 
concept of investors and improving the ESG information disclosure system.   

1. Introduction 

In recent years, the worsening of climate change has made the market aware of the importance of environmental protection. The 
increasing severity of human society’s environmental problems has threatened the stability of the economy and society. At the 2020 
United Nations General Assembly, China proposed "carbon peak and carbon neutral" as a goal. Despite the difficulty of achieving this 
objective, the process has created enormous demand and impetus for the development of green finance in China and around the world. 
It is possible to say that green finance is related to the realization of global sustainable development, on which a consensus has formed. 
As a crucial component of the green financial system, ESG investment goes beyond the traditional investment concept and framework 
based on financial indicators. It is considered and evaluated from multiple dimensions, which has garnered significant capital market 
interest. ESG investors believe that unsupervised negative externalities make it impossible for companies to calculate all production 
costs, whereas pursuing profits allows companies to have more profound social and environmental impacts. ESG investment refers 
explicitly to considering environmental, social, and governance factors when making investment decisions, such as the impact of 
enterprise production on the environment, the coordination between enterprises and stakeholders, the standardization of enterprise 
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ownership structure and business ethics [1]. The rapid growth of ESG investing presents opportunities and risks for professional in
vestors worldwide. Through ESG-related information disclosed by listed companies, investors can gain a clearer understanding of the 
investee company’s responsibility for the environment and society, as well as its adherence to high standards of corporate governance. 
Consequently, the rating or score based on ESG information disclosure will affect the stock price of listed companies [2]. Tesla, an 
electric vehicle company, has been underperforming on its financial statements for years and will not achieve full-year profitability 
until 2020. However, because Tesla manufactures electric vehicles and has designed its factories to be energy efficient and positively 
impact the environment, it has outperformed the capital markets. In July 2020, Tesla’s market capitalization reached $280 billion, 
surpassing that of General Motors, which had higher profit margins and operating income, by a significant margin. Compared to 
conventionally fueled vehicles, electric vehicles produce half as much carbon dioxide. Its positive environmental externalities are 
significant, so it will attract capital market investors’ attention and outperform in stock returns. 

There are different hypotheses based on different theories regarding the relationship between ESG performance and stock returns. 
From the perspective of shareholders, the traditional principal-agent theory asserts that modern firms have agency problems due to the 
separation of ownership and management rights [3]. In this situation, company executives act as proxies for shareholders and are 
responsible for the daily operations. However, they may engage in activities in their interests, such as participating in costly ESG 
projects to enhance their reputation. When a company engages in such ESG projects, led by top executives, it pursues its own interests 
at the expense of shareholders, resulting in a decline in the company’s stock returns. Therefore, the agency hypothesis based on the 
agency doctrine suggests that there is a negative relationship between ESG and corporate value, that is, ESG practices of a firm will 
reduce stock returns. As research on ESG and corporate value continued to advance, Freeman and Phillips (2002) proposed the 
stakeholder theory, which argues that the rationality of various stakeholders has been primarily recognized by law and reflected in 
certain policy regimes and legal provisions [4]. Modern enterprises should recognize the trend of the times and no longer confine 
themselves to the position of shareholders. Instead, they must assume ESG responsibility for various stakeholders. According to the 
theory of stakeholders, energy conservation and emission reduction of enterprises help reduce the carbon footprint and mitigate 
climate change, supply chain labor standards are responsible for suppliers, and product safety is responsible for customers. Overall, the 
stakeholder theory recognizes that enterprises are not only accountable to their shareholders but also to a range of other groups that 
are affected by their operations. By fulfilling their responsibilities towards these stakeholders, enterprises can build a sustainable and 
ethical business that benefits everyone involved. Therefore, when a company engages in stakeholder management, it will gain the 
support of its stakeholders. Specifically, when a company has excellent ESG performance, banks and other financial institutions include 
its green development in their credit assessments and offer favorable interest rates, thereby reducing the company’s debt costs. 
Consumers are more likely to increase their investment in a company that has established a positive brand image and social reputation. 
This is particularly true for environmentally-conscious consumers, who tend to exhibit greater brand loyalty in response to the 
company’s environmental efforts. Investors are confident in companies with strong scientific management and control capabilities, as 
well as stable income levels, which reduces the likelihood of losses. This, in turn, encourages investors to increase their stock holdings 
in these companies. A positive corporate culture can increase internal employees’ identification and motivation, which ultimately 
improves the company’s performance. Thus, ESG performance is directly reflected in the company’s financial performance, which 
significantly impacts the stock returns [5–8]. In addition, studies have shown that ESG practices can stimulate corporate innovation 
ability. Porter and Kramer (2006) argued that corporate social responsibility is not just the constraint on corporate behavior but also a 
source of innovation and a competitive advantage for businesses [9]. Specifically, improving corporate environmental efficiency will 
align with the government’s environmental protection concept of green development, thereby securing government funding and 
technical support to enhance innovation capabilities. In addition, the good social responsibility performance of corporate is conducive 
to enhancing industry reputation and brand reputation, which not only broadens financing channels but also strengthens cooperation 
with upstream and downstream enterprises in the industry chain, and the knowledge spillover effect will also enhance the innovation 
capability of enterprises. Millennials have become the dominant force in enterprises and have higher expectations for the enterprises’ 
soft environment. Good corporate governance will attract more talented employees, and talent is crucial to enhancing innovation 
capability. Therefore, improved ESG performance will enhance corporate innovation, impacting stock returns [10–12]. 

ESG investments are currently concentrated in European markets, and the approach is mostly negative screening, meaning that 
companies that do not pass the ESG test are excluded from investment portfolios [13]. However, compared to mature markets, ESG 
investment in emerging markets faces more obstacles, primarily due to a need for more transparency and regulation. There is no 
conclusive answer to whether ESG investments can achieve more reasonable returns in emerging markets. China, the world’s largest 
emerging market, is shifting from a growth model based on scale and speed to one emphasizing high-quality development. Within the 
context of sustainable development, the concept and application of ESG offer investors a scientific method and set of tools. As the 
Chinese government actively promotes green and sustainable development policies, companies are gradually reducing emissions, 
fulfilling social responsibilities, and improving governance efficiency as development goals [14]. Specifically, in February 2023, the 
China Securities Regulatory Commission issued rules regarding the comprehensive implementation of the stock issuance registration 
system, requiring listed companies to increase their disclosure of ESG information and ensure the quality of disclosure. ESG investment 
will significantly impact China’s capital market due to the continued opening of China’s capital market, particularly the inclusion of 
A-shares in relevant international indices such as MSCI and FTSE Russell. 

Considering that the rapid growth of the listed companies may induce risks associated with pollution emissions and other serious 
threats to people’s lives, ESG factors should be used as an important indicator to evaluate investment targets and guide the sustainable 
development of the sector. In this paper, the direct relationship between ESG performance and stock returns is discussed first, taking A- 
shares listed companies in China from 2011 to 2020 as a case study. Then, useful evidence of heterogeneity is provided and the 
transmission path between ESG and stock returns is discussed. Finally, suggestions are put forward for investors and managers. The 
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main results are briefly summarized: Stock returns have a significantly positive effect on the overall performance of ESG. However, the 
results of state-owned companies and non-state-owned companies are significantly different. Although the ESG performance of non- 
state-owned companies positively impacts the improvement of stock returns, the results of state-owned companies do not show sta
tistical significance. From the perspective of the regions where listed companies are located, the ESG performance of listed companies 
in the eastern region significantly improves stock returns. However, the relationship between ESG performance and stock returns of 
listed companies outside the eastern region is unclear. Most significantly, the mechanism test shows that both financial performance 
and innovation capability play partial intermediary effects in the impact ESG has on stock returns. In particularly, there is a nonlinear 
relationship between ESG performance and corporate innovation capability. 

The main contributions are summarized in the following: At present, relevant research on ESG mainly concentrates on developed 
countries, while the practical value of social responsibility in emerging markets has not been studied exhaustively. China’s ESG 
development is in its infancy as a developing country in transition. This paper focuses on China’s listed companies, which not only 
enriches the literature on the relationship between ESG and stock returns in emerging markets, but also deepens investors’ under
standing of the value investment philosophy. More importantly, this paper presents an examination of the financial performance effect 
and innovation capability effect of the relationship between ESG performance and stock returns, particularly the nonlinear relationship 
between ESG performance and corporate innovation capability, thus enriching the literature on the mechanism of ESG and stock 
returns. 

The remainder of this paper is structured as follows: Section 2 presents a review of the relevant literature, Section 3 introduces the 
research design, Section 4 shows the empirical test and the result analysis, Section 5 draws key conclusions and Section 6 puts forward 
the limitations and further research. 

2. Literature review 

With the continuous advancement of the concept of global sustainable development, corporate environmental information 
disclosure has become increasingly important. Therefore, the correlation between ESG performance and stock returns of listed 
companies has attracted academic attention. 

Before the explicit proposal of ESG-related concepts, scholars primarily focused on investigating the relationship between 
Corporate Social Responsibility (CSR) investments and corporate value. Hamilton (1995) argued that shareholders may experience 
negative abnormal stock returns when information about environmental pollution is disclosed first [15]. Russo and Fouts (1997) 
identified a positive correlation between environmental performance and economic performance. This is due to the fact that con
sumers tend to recognize and value a company’s good social image [16]. Brammer and Millington (2008) employed corporate 
charitable donations as a metric for evaluating corporate social responsibility, and their research revealed that such donations have the 
potential to enhance financial performance [17]. After a more detailed division of corporate social responsibility, Inoue and Lee (2011) 
found that there are short-term and long-term differences in the relationship between corporate performance in different dimensions 
and financial performance [18]. Based on data from 162 banks in 22 countries, Wu and Shen (2013) confirmed that practice of social 
responsibility is positively correlated with stock returns [19]. However, Ramchander et al. (2012) further analyzed that in industries 
with information opacity, stock prices are more responsive to corporate social responsibility [20]. Furthermore, Lins et al. (2017) 
focused on ESG performance and stock returns following the 2008 financial crisis and confirmed that companies with high social 
responsibility performance were better able to withstand risks and received higher stock returns than other companies [21]. 

Following the formal introduction of the ESG concept by the United Nations Environment Programme (UNEP) in 2005, scholars 
officially embarked on the study of related fields. Halbritter and Dorfleitner (2015) found no significant correlation between ESG 
rating and portfolio returns [22]. Similarly, Landi and Sciarelli (2018) noted that due to investors’ disregard for corporate ethical 
standards, the Italian capital market does not seem to price the company’s shares based on positive ESG performance [23]. Takahashi 
and Yamada (2021) proposed that the ESG performance of Japan has not been effectively reflected in the stock return during the 
COVID-19 pandemic [24]. In contrast to the neutrality of the aforementioned results, many studies believe that ESG has positive 
impact on stock returns. Khan (2019) showed that the quartile of portfolios with the highest ESG scores outperform other portfolios by 
17% in terms of stock returns [25]. Kanuri (2020) suggested that ESG portfolios outperform the Global Dow ETF product returns [26]. 
More specifically, Shanaev and Ghimire (2022) showed that changes in ESG rating of US firms have an asymmetric effect on stock 
returns [27]. In other words, the rise of ESG rating is not significantly related with stock returns, but downgrading it will reduce stock 
returns. Several studies have considered the factor of country, and have compared the correlation between ESG performance and stock 
returns between different economies. Friede et al. (2015) showed that ESG indicators exert a more significant impact on stock returns 
in emerging market countries compared to developed countries [28]. However, Auer and Schuhmacher (2016) proved that European 
investors prefer ESG investing over investors in the USA and the Asia Pacific region, but ESG ratings could not provide better stock 
returns overall [29]. 

As the international capital market focuses more on corporate ESG performance, China’s recognition of the ESG investing concept is 
gradually strengthening. In 2018, the China Securities Regulatory Commission proposed a mandatory environmental information 
disclosure system for listed companies. In 2019, the Asset Management Association of China released the Research Report on ESG 
Evaluation System for Chinese Listed Companies. The White Paper on ESG Development of Chinese Listed Companies (2021) reported that the 
ESG disclosure rate of A-shares in China reached 27% in 2020. Overall, although the number of Chinese A-shares listed companies 
actively disclosing ESG information increases year by year, there is still a significant gap compared with ESG practices in developed 
countries. The published research conclusions regarding the relationship between ESG performance and stock returns in China are also 
controversial. Zhou and Zhou (2021) showed that ESG factors generate excess returns for China’s A-share market [30]. Li et al. (2022) 
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proposed that embedding ESG factors in the portfolio can yield higher returns [31]. Similarly, according to Broadstock et al. (2021), 
China’s high ESG portfolios outperformed low ESG portfolios and mitigated financial risk during the COVID-19 pandemic [32]. 
Further, Zhang et al. (2022) pointed out that both high and low ESG portfolios in China generate better stock returns, which implies 
that the relationship between ESG portfolio and stock returns is nonlinear [33]. Amin and Tauseef (2022) also found a non-monotonic 
relationship between ESG rating and corporate earnings and put forward the concept of an optimal ESG score [34]. In addition, Feng 
et al. (2022) showed that China’s ESG rating can effectively reduce the risk of stock price collapse [35]. However, Ruan and Liu (2021) 
argued that ESG performance of China’s A-shares listed companies exerts a significant negative impact on stock returns [36]. By taking 
China’s power industry as an example, Zhao et al. (2018) suggested that good ESG performance can boost corporate stock returns [37]. 
According to Baird et al. (2012), different industries have different life cycles, which may lead to the emergence of industry hetero
geneity in the impact of ESG performance on stock returns [38]. Similarly, Yoon et al. (2018) also proposed that the impact of ESG 
performance on stock returns is related to the industry [39]. 

The above-mentioned studies demonstrate that currently, no consensus on the correlation between ESG performance and stock 
returns has been reached. Although many studies have shown that improvements in ESG performance exert significant positive impact 
on stock returns, others have suggested that the correlation between them is negative or even nonexistent. As an emerging market 
economy, China’s ESG system has not been established, and information disclosure standards are still not unified. Therefore, the 
research on ESG is still in its infancy, especially in the field of the relationship between ESG performance and stock returns, which is 
why this issue is the focus of this paper. 

3. Research design 

3.1. Sample selection and data sources 

In recent years, with the development of environmental information disclosure of Chinese listed companies, certain domestic third- 
party rating agencies are actively constructing an ESG rating system. However, as this paper considers the measurement differences 
between China’s indigenous ESG rating system and that of the mainstream international rating agencies, the Bloomberg ESG disclosure 
scores were selected, which have the earliest start, covering more than 60 countries and over 11,500 companies worldwide. In 2011, 
China issued the Green Credit Guidelines, which clearly required energy conservation, emission reduction, and environmental pro
tection, and also played a positive role in promoting ESG information disclosure for listed companies. Therefore, the empirical data 
selected in this article ranges from 2011 to 2020, while excluding the financial industry and ST-listed companies. Due to the lack of 
annual data for some companies, a total of 9,699 ESG rating observations were obtained in the end. The ESG scores for this study 
originate from the Bloomberg ESG Disclosure Scores, and the rest of the data originate from the CSMAR and Resset databases. 

3.2. Definition and description of variables 

In this paper, the dependent variable is stock returns (RET), which represents the relative returns investors receive from the 
purchase of stock. The core explanatory variable is ESG performance (ESG), the Bloomberg ESG disclosure scores are composed of 
environment (E), society (S), corporate governance (G), and 21 three-level indicators. The final score can be obtained by assigning 
corresponding weights to each factor. On a scale from 1 to 100, a high score means that the company performs better and is pursuing 
sustainability, while a low score represents poor ESG performance. Combined with the above theoretical analysis, in this paper, the 
intermediary effect is tested based on two variables: the returns on assets (ROA), which represents the company’s financial perfor
mance, and the number of patents obtained by listed companies (PNT), which represents the company’s innovation capability. 
Regarding the control variables, the age of a company (AGE) is measured by subtracting the years of incorporation from the years of 
observation, and the natural logarithm of this variable is taken. Generally, the longer a company has been established, the more stable 
the operation can be assumed to be. The company’s market value (TQ) is measured by Tobin Q and a higher market value represents 
better investment prospect. Solvency (LEV) is expressed by the company’s asset liability ratio. A low asset liability ratio indicates that 
the company is stable and suitable for long-term investment. The company’s top 10 shareholders are selected to measure the pro
portion of ownership concentration (TOP10), as the ownership structure is related to the efficiency of supervision by shareholders and 
the ability of corporate governance, both of which impact stock returns. The property right (OWN) and region (RGN) of listed com
panies are both represented as dummy variables. Specifically, 1 for state-owned companies and 0 for non-state-owned companies, 1 for 
companies located in the Eastern region and 0 for companies located in other regions. 

3.3. Model setting 

This paper uses multiple regression model to construct the following: 

RETi,t =α1 + β1ESGi,t + γ′

1ΣControli,t+Yeart+Indi + εi,t (1) 

According to stakeholder theory and enterprise innovation capability theory, this paper suggests that ESG performance will affect 
stock returns through financial performance and corporate innovation capability. To identify whether both two mechanisms exist, the 
following equation is constructed: 
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MEDi,t = α2 + β2ESGi,t + γ′

2ΣControli,t + Yeart+Indi + μi,t (2)  

Where Year represents time dummy variables and Ind represents industry dummy variables. ε and μ represent the random disturbance 
terms of the models. Intermediary variables (MED) include ROA and PNT, and other variables are consistent with the above. Spe
cifically, β1 in Equation (1) represents the total effect of ESG on RET. Equation (2) tests the relationship between ESG and MED. If β2 is 
significant, ESG impacts ROA and PNT, that is ESG may have effect on stock returns through financial performance or innovation 
ability, and vice versa. 

4. Empirical test 

4.1. Descriptive statistics 

The descriptive statistics for main variables are shown in Table 1. Clearly, different variables have diverse effective observed 
values, but the number of missing values is small compared with the whole sample, which does not affect the empirical results. A 
positive RET mean indicates that the overall return on stocks in Chinese listed companies performed well over the sample period. 
However, the standard deviation reveals a significant variation in stock returns among different companies. With regard to the core 
explanatory variable, the average ESG score is 20.70, with a maximum of 64.11 and a minimum of 1.24. This indicates that there is 
significant potential for enhancing the overall ESG performance of Chinese listed companies, while the degree of ESG practices varies 
greatly across industries. The mean value of AGE is 19.85, indicating the long-term characteristics of the listed companies; the mean 
value of TQ is 1.86, with a maximum of 4.52, indicating that the listed companies, which is developing rapidly in China, offers good 
investment prospect; LEV has a mean of 46.02, showing that most companies have stable capital structure and good solvency; the mean 
of TOP10 is 59.4, demonstrating that the listed companies has an overall high equity concentration; ROA has a mean of 4.61, indicating 
that there are higher effective utilization rates of total assets and better profitability among the listed companies. However, the 
standard deviation of PNT is 112.4, which implies that the innovation capability among Chinese A-shares listed companies varies 
greatly and the overall innovation capability needs to be improved. 

4.2. Multiple regression 

Multiple regression Eq. (1) is used for the analysis, and the results are shown in Table 2. Column (1) is a correlation analysis 
between the core explanatory variable ESG and the explained variable RET, and the result indicates that the two variables are related. 
Column (2) shows a simple OLS regression, where a significant positive correlation exists between ESG and RET, and the coefficient is 
1.445 at the 1% significance level. The coefficients of AGE and TQ are significantly positive, indicating that the extension of the normal 
operating life of a company and the improvement of the company market value play a positive role in promoting stock returns. 
However, the coefficient of LEV is negative at the 1% significance level, indicating that the excessive debt level is not conducive to the 
realization of the excess returns of stocks. Given the fixed effect of Year and Ind in column (3), it can be concluded that a significant 
positive correlation exists between ESG and RET, without the requirement for other control variables. In column (4), Year and Firm are 
also fixed and other factors are controlled at the same time. The ESG regression coefficient of 0.491 is significant at the 5% level, 
indicating that the ESG performance of listed companies positively impacts stock returns. Specifically, the production and business 
activities of companies always come with impacts on the environment and society, which are usually not reflected in their financial 
statements. Companies that are typically unregulated tend to perform poorly because they do not consider the negative externalities 
generated during their operations in pursuit of profit growth, which refers to the adverse impacts on third parties who are not directly 
involved in their economic activities. These results can lead to environmental degradation, economic exploitation of upstream and 
downstream companies in the supply chain, internal corruption, or other illegal activities. Companies with a bad track record will see 
their value decline due to legal disputes, compensation for damages or fines, and other penalties. Therefore, companies that create 
negative externalities will face policy risks that new government regulations require companies to account for these costs. Meanwhile, 
companies that have positive impacts on the environment and society are more attractive to investors. They are perceived as more 
valuable by ESG investors because of their efforts to reduce the carbon footprint. Therefore, when the ESG performance of listed 
companies is improved, it means that they are actively practicing sustainable development in areas such as environmental protection, 
social responsibility, and internal governance, fully embodying the concept of sustainable development. According to information 
asymmetry theory and value investment theory, the improvement of ESG performance can help cultivate companies’ good reputation. 
In addition, investors will consider that these companies have good risk management capabilities, which can not only attract investors 

Table 1 
Summary statistics.  

Stats RET ESG AGE TQ LEV TOP10 ROA PNT 

N 10788 9699 9699 9989 10788 10604 10788 2157 
mean 47.33 20.70 19.85 1.862 46.02 59.40 4.610 71.19 
Sd 51.28 7.039 5.623 0.971 19.31 16.06 4.675 112.4 
Min − 33.80 1.240 2 0.930 12.94 8.780 − 4.604 0 
Max 174.7 64.11 55 4.517 78.78 101.2 14.75 434  
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and reduce financing constraints but also improve the transparency between managers and capital market investors, thereby influ
encing capital market returns [40]. 

4.3. Robustness testing 

In this paper, two methods are adopted to test the robustness of the above multiple regression model, one is the replacement index, 
the other is the addition of the Year * Ind interaction effect. 

4.3.1. Replacement index 
There are multiple methods to calculate stock returns, and this paper uses the stock return (HPY) including non-operating income 

and non-operating expenses to replace the explained variable (RET). Robustness test of the results shown in Table 2 is carried out, and 
the results are shown in Table 3. In each equation where the explained variable and explanatory variable are replaced at the same time, 
the significance level of ESG regression coefficient and the signs of the coefficient are basically consistent with the results in Table 2. 
This result indicates that the research results have good robustness. 

4.3.2. Interaction effects of year * ind 
Although the robustness tests for the above replacement indicators have been passed, considering that between 2011 and 2020, 

China’s A-shares listed companies were affected by domestic reform policies, geopolitical events, COVID-19 pandemic, these time- 
varying factors may affect the significance of the core explanatory variable ESG as well as regression coefficients [41]. Therefore, 
the interaction effects of Year * Ind were still included, and the results are shown in Table 4. According to a comparison between 

Table 2 
Baseline results.   

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

RET RET RET RET 
ESG 1.280*** 1.445*** 0.783*** 0.491**  

(0.168) (0.172) (0.220) (0.210) 
AGE  17.300***  17.830   

(4.001)  (14.812) 
TQ  10.216***  10.582***   

(0.806)  (0.736) 
LEV  − 0.658***  − 1.147***   

(0.063)  (0.081) 
TOP10  1.094***  0.890***   

(0.077)  (0.108) 
_cons 24.561*** − 83.188*** 34.850*** − 30.644  

(3.682) (13.969) (4.618) (45.036) 
Year No No Yes Yes 
Ind No No Yes Yes 
N 9699 9221 9685 9205 
adj. R2 0.006 0.066 0.622 0.677 

Note: Standard errors in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01. 

Table 3 
Robustness: replacement index.   

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

HPY HPY HPY HPY 
ESG 1.419*** 1.669*** 0.835*** 0.577***  

(0.168) (0.161) (0.227) (0.197) 
AGE  14.650***  15.109   

(3.727)  (13.863) 
TQ  8.836***  9.914***   

(0.750)  (0.689) 
LEV  − 0.677***  − 1.246***   

(0.059)  (0.075) 
TOP10  0.963***  0.658***   

(0.072)  (0.101) 
_cons 15.900*** − 74.718*** 27.968*** − 10.805  

(3.662) (13.009) (4.755) (42.155) 
Year No No Yes Yes 
Ind No No Yes Yes 
N 9671 9211 9657 9195 
adj. R2 0.007 0.067 0.599 0.675 

Note: Standard errors in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01. 
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columns (1) and (3), the significance level and coefficient of ESG remain basically unchanged. According to the comparison between 
columns (2) and (4), ESG coefficients are significantly positive and similar at the 5% significance level, suggesting that improvements 
in listed companies’ ESG disclosure scores can effectively boost stock returns. Moreover, significance levels and coefficients of control 
variables remain largely stable, indicating that the empirical results of this study remain robust. 

4.4. Heterogeneity test 

4.4.1. Heterogeneity test of the ownership nature of listed companies 
Based on the ownership nature of listed companies in China, companies are divided into state-owned and non-state-owned com

panies. However, within the same industry, these two types of companies differ in their motivations and patterns of interest, aspi
rations, corporate governance, and social responsibility [42]. Therefore, it can be inferred that differences in the results of ESG 
performance on stock returns may exist among listed companies with different ownership types. The heterogeneity results considering 
different ownership types are shown in Table 5. The samples used for columns (1) and (2) are state-owned listed companies. Column 
(2) includes the constant Year * Ind effect based on column (1). However, both results show that the coefficient of the core explanatory 
variable is not significant; in other words, the effect ESG performance of state-owned listed companies in China on stock returns is 
unclear. The results of non-state-owned listed companies are calculated via columns (3) and (4). The regression coefficients for ESG 
performance are all significantly positive, and the significance and regression coefficients of ESG are improved compared with those 
shown in Table 2. This indicates that the improved ESG performance of non-state-owned listed companies significantly enhances stock 
returns; in other words, the stock returns of non-state-owned companies are clearer than those of state-owned companies and their 
performance is more positive under the influence of the ESG disclosure score. When the ESG performance of these non-state-owned 
listed companies is improved, their stock returns will be better. This paper argues that the difference is caused by the nature of 
state-owned listed companies in China, which imposes greater political compliance and social responsibility. As a result, the former is 
prioritized when faced with organizational stability and maximization of shareholder interests. In the corporate governance structure, 
non-state-owned listed companies outperform state-owned listed companies in terms of staff incentives and the scientific research and 
innovation level. Therefore, investors and other stakeholders are less sensitive to the superior ESG performance of state-owned listed 
companies, and they often assume that it is caused by sacrificing shareholders’ interests and increasing operating costs. This reduces 
the significance between ESG performance and stock returns to a certain extent. 

4.4.2. Heterogeneity test on the location of listed companies 
Based on the regions where Chinese listed companies are located, this paper divides them into eastern and non-eastern regions. As 

shown in Table 6, the empirical results indicate that the relationship between ESG performance and stock returns is more significant in 
the eastern region, while the relationship between these two variables in the non-eastern region is not significant. Specifically, column 
(1) shows that the ESG performance of listed companies in the eastern region has significant positive effect on stock returns at the 1% 
level, especially when the Year * Ind interaction effect is included, column (2) still maintains similar results. Regarding the significant 
regional heterogeneity exhibited by Chinese A-shares listed companies, this paper believes that it is mainly due to the developed 
economy and finance in the eastern region, where the number of listed companies is about twice that of the non-eastern region, and 
many of them are high-tech and innovative companies. At the same time, the convenient transportation in the eastern region is 
conducive to communication and cooperation among enterprises. More importantly, the long-term economic development has created 
good business environment, thereby facilitating the market mechanism. The better ESG performance of companies can be reflected in 
the capital market, which has a positive effect on stock returns. 

Table 4 
Robustness: control Year * Ind effect.   

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

RET RET HPY HPY 
ESG 0.659*** 0.456** 0.678*** 0.499**  

(0.224) (0.213) (0.235) (0.202) 
AGE  34.811**  29.847**   

(15.338)  (14.563) 
TQ  8.489***  8.014***   

(0.780)  (0.741) 
LEV  − 1.125***  − 1.118***   

(0.085)  (0.081) 
TOP10  0.804***  0.642***   

(0.113)  (0.108) 
_cons 37.579*** − 71.553 31.375*** − 53.700  

(4.692) (46.552) (4.923) (44.208) 
Year Yes Yes Yes Yes 
Ind Yes Yes Yes Yes 
Year * Ind Yes Yes Yes Yes 
N 9633 9146 9604 9135 
adj. R2 0.653 0.705 0.618 0.693 

Note: Standard errors in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01. 
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4.5. Mechanism analysis 

According to existing theories, in this paper, financial performance (ROA) and corporate innovation capability (PNT) are chosen as 
intermediary variables to test the transmission mechanism between ESG performance and stock returns. 

4.5.1. Mechanism analysis of financial performance 
Based on the intermediary effect Eq. (2) constructed above, ROA is taken as intermediary index and the results are shown in 

Table 7. Column (1) and (2) use the intermediate variable ROA as explained variable to study the specific relationship between ESG 
and ROA. There is a significant positive correlation between ESG performance and ROA, with a coefficient of 0.057. When the Year * 
Ind interaction effect is added, the significance and regression coefficient of ESG performance remain unchanged. This suggests that 
there is a transmission mechanism of ROA as an intermediary variable. In other words, financial performance is part of the inter
mediary effect in the impact mechanism of ESG performance of listed companies in China’s pharmaceutical industry on stock returns. 
This is consistent with stakeholder theory. Specifically, ESG performance significantly improves the company’s ROA level. In other 
words, good social responsibility practice has caused the company’s stakeholders to respond positively. The government, investors, 
and consumers have a positive attitude towards the company’s concept of sustainable development. Therefore, companies with high 
ESG scores may have lower financing costs and higher profitability over the course of operation. This will help to improve financial 
performance indicators in their financial statements. Based on the above intermediary effect test, it is proposed that the higher the 

Table 5 
Heterogeneity test of the ownership nature.  

Group OWN = = 1 OWN = = 0  

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

ESG 0.209 0.261 0.676** 0.627**  
(0.303) (0.320) (0.286) (0.313) 

AGE 19.357 54.737** 6.281 2.680  
(19.438) (22.715) (23.794) (26.090) 

TQ 19.920*** 17.776*** 6.274*** 4.438***  
(1.461) (1.628) (0.799) (0.927) 

LEV − 1.239*** − 1.047*** − 0.992*** − 0.974***  
(0.127) (0.140) (0.104) (0.124) 

TOP10 0.754*** 0.632*** 0.807*** 0.617***  
(0.184) (0.202) (0.141) (0.163) 

_cons − 25.412 − 129.573* 1.221 27.653  
(59.499) (68.501) (72.105) (78.808) 

Year Yes Yes Yes Yes 
Ind Yes Yes Yes Yes 
Year * Ind No Yes No Yes 
N 4777 4681 4409 4277 
adj. R2 0.721 0.761 0.593 0.637 

Note: Standard errors in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01. 

Table 6 
Heterogeneity test of the location.  

Group RGN = = 1 RGN = = 0  

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

ESG 0.946*** 0.906*** − 0.464 − 0.036  
(0.222) (0.226) (0.436) (0.488) 

AGE 12.155 40.313** 31.641 46.488  
(15.633) (17.074) (30.684) (36.671) 

TQ 5.915*** 3.949*** 23.625*** 18.894***  
(0.728) (0.755) (1.789) (2.291) 

LEV − 0.938*** − 1.072*** − 1.524*** − 1.213***  
(0.086) (0.090) (0.164) (0.211) 

TOP10 0.896*** 0.779*** 0.880*** 0.891***  
(0.115) (0.121) (0.222) (0.258) 

_cons − 24.535 − 89.367* − 56.659 − 114.915  
(47.716) (51.654) (92.631) (110.487) 

Year Yes Yes Yes Yes 
Ind Yes Yes Yes Yes 
Year * Ind No Yes No Yes 
N 6106 6038 3099 2956 
adj. R2 0.625 0.684 0.725 0.744 

Note: Standard errors in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01. 
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ROA, the more apparent the positive effect of ESG performance on stock returns. Therefore, improving financial performance in
dicators can further enhance the impact of the ESG level on stock returns. 

4.5.2. Mechanism analysis of innovation capability 
This paper uses the aforementioned mediation effect model to test the mediating effect of corporate innovation capability (PNT) as 

an indicator, but the results are not significant. Then, a nonlinear Eq. (3) on ESG is constructed to further verify the relationship 
between PNT and ESG, which adds the quadratic term of ESG based on Eq. (2). 

PNTi,t =α3 + β3ESGi,t + λ3ESG2 + γ
′

3ΣControli,t + Yeart+Indi + ηi,t (3) 

Based on empirical results presented in Table 8, there is a significant nonlinear relationship between the ESG performance and 
innovation capability of Chinese listed companies, after including the Year * Ind interaction effect. Specifically, the coefficient of the 
ESG squared term is significantly positive at the 5% level, while the linear coefficient is significantly negative at the 10% level, 
indicating a U-shaped curve between ESG and corporate innovation capability. In other words, as the ESG score increases, the 
innovation capability of companies first declines and then rises again. This study implies that the ESG performance of Chinese listed 
companies may initially restrict their innovation capability, given that research and development (R&D) usually involves lengthy 
cycles and high risks. The social and environmental responsibilities that companies undertake to proactively respond to government 
calls may also come at the expense of R&D expenditures and innovation capability. However, as companies build a positive social 
image and increase their social financing scale, they can enhance their innovation capability by augmenting their R&D investments 
and attracting more innovative talents to undertake practical exploration. 

5. Conclusion 

This paper examines the relationship and mechanisms between ESG performance and stock returns using the Chinese listed 
companies as a sample. By building an unbalanced panel model, this study shows that: (1) ESG performance of A-shares listed 
companies in China significantly impacts stock returns. A series of robustness tests show that this result remains basically unchanged. 
(2) According to heterogeneity analysis, the relationship between ESG performance and stock returns of listed companies is contingent 
on the nature of corporate property rights and the region to which the enterprise belongs. Specifically, the good performance of ESG in 
non-state-owned listed companies and these in eastern regions can significantly boost stock returns. In contrast, state-owned listed 
companies and these in non-eastern regions have not demonstrated conclusive results. (3) Two intermediary variables are used to 
verify the transmission mechanism between ESG performance and stock returns. The results show that financial performance and 
corporate innovation capability exert partial intermediary effects to varying degrees. More specifically, the relationship between ESG 
performance and corporate innovation capability is nonlinear. 

This study has important theoretical and practical significance for investors, corporate managers, and national decision makers. 
The authors argue that: (1) Chinese listed companies should adhere to sustainable development, reduce environmental pollution in 
production and operation processes, assume social responsibility, and improve internal governance. The risk resistance of the company 
can be increased by forming good ESG performance through scientific decision-making. Particularly in the current period of China’s 
economic and social transformation, listed companies must strike a balance between economic performance and social responsibility, 
stimulate corporate innovation through good ESG performance, and coordinate with various stakeholders to promote the company’s 
sustainable development. (2) External company investors must actively practice the ESG value investment concept, particularly in the 

Table 7 
Mechanism analysis (ROA).   

(1) (2)  

ROA ROA 
ESG 0.057*** 0.053***  

(0.017) (0.018) 
AGE 3.527*** 3.653***  

(1.232) (1.338) 
TQ 0.639*** 0.461***  

(0.061) (0.066) 
LEV − 0.218*** − 0.217***  

(0.007) (0.007) 
TOP10 0.082*** 0.072***  

(0.009) (0.010) 
_cons − 3.396 − 2.734  

(3.745) (4.041) 
Year Yes Yes 
Ind Yes Yes 
Year * Ind No Yes 
N 9205 9146 
adj. R2 0.461 0.507 

Note: Standard errors in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01. 
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context of sustainable development. ESG practices can be forced on companies by responsible investment strategies. Investor attention 
to non-financial indicators such as the environment, society, and internal governance will reshape the company’s management and 
operation mode, increasing the company’s ESG ratings. (3) The government must improve ESG information disclosure and evaluation 
systems of enterprises and implement rewards or penalties based on the ESG performance of enterprises. Enterprises with strong ESG 
performance should be rewarded with incentives like tax reductions and exemptions, interest rate preferences, and project subsidies. In 
contrast, regulatory oversight should be increased, and appropriate penalties should be imposed on companies with severe envi
ronmental pollution and internal governance chaos. In addition, the government should guide enterprises to improve the authenticity 
and reliability of ESG disclosure information, learn from international ESG disclosure experience, cultivate investors’ confidence in the 
ESG performance of listed companies, and establish interactive mechanism for the ESG information of listed companies and the capital 
market. 

6. Limitations and further research 

In this paper, the relationship between ESG scores and stock returns is only analyzed for A-shares listed companies in China, while 
companies in this sector that have not yet obtained ESG scores are excluded. Although Bloomberg ESG rating indicators were selected, 
other studies have shown that different rating agencies arrive at different ESG rating results for the same company. In this paper, the 
ESG scores of other rating agencies have not been subjected to the robustness test. 

Further research may explore the impact and mechanism of ESG ratings on various aspects of the environment, society, and 
governance. In-depth and detailed discussions on relevant issues in different industries and countries may be conducted by using 
higher quality and high-frequency data, especially with a focus on emerging markets. 
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Table 8 
Mechanism analysis (PNT).   

(1) (2)  

PNT PNT 
ESG − 14.605 − 29.528*  

(10.213) (17.565) 
ESG2 0.317* 0.596**  

(0.170) (0.296) 
AGE 1854.090*** 1216.475***  

(211.499) (422.841) 
TQ 5.782 23.732  

(13.966) (21.329) 
LEV − 0.736 − 0.733  

(1.453) (2.531) 
TOP10 3.129* 5.298*  

(1.763) (2.975) 
_cons − 5290.691*** − 3410.863***  

(669.019) (1305.720) 
Year Yes Yes 
Ind Yes Yes 
Year * Ind No Yes 
N 1765 1551 
adj. R2 0.573 0.395 

Note: Standard errors in parentheses; *p < 0.1, **p < 0.05, ***p < 0.01. 
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