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Abstract: In recent years, ESG (environmental, social, governance) has emerged as a critical investment
concept. Its goal is to create value for both shareholders and society, encouraging companies to optimize social
value. However, the exploration and research into "the proportion of firms exporting and the pathways
through which the environmental, social, and governance activities of carbon-intensive firms influence firms'
financial performance" remains largely unexplored. This study establishes a research framework within this
context, utilizing listed Chinese manufacturing companies as the research subjects. Employing a fixed-time,
fixed-industry, two-way fixed-effects model methodology, it delves into the relationship between ESG ratings,
the proportion of firms' exports, and firms' financial performance through panel regression modeling. This
study emphasizes the moderating role of carbon-intensive firms in the relationship. Findings indicate that both
enterprise export proportions and carbon-intensive firms significantly affect the correlation between corporate
ESG activities and financial performance. This has implications for investors, company management,
policymakers, and regulators. Based on these findings, we propose policy recommendations at corporate and
governmental levels to enhance ESG significance, strengthen corporate governance, and promote continuous
ESG advancement. The study provides micro-level evidence of the interaction among ESG ratings, export
ratios, carbon-intensive enterprises, and corporate performance, empowering investors to make informed
decisions.

Keywords: ESG ratings; corporate financial performance; corporate export ratio; carbon-intensive
firms; Chinese listed firms

1. Introduction

Global environmental concerns are on the rise, prompting countries to develop sustainable
development programs aimed at tackling climate change. In China, as economic transformation
progresses, the concept of green development is gaining traction, with enterprises playing a pivotal
role in promoting sustainability. In recent years, the Chinese government has implemented a series
of policies to promote ecological civilization and green development. In alignment with these efforts,
the ESG evaluation system has gained increasing attention. Regulators have issued policies to
integrate ESG elements into the oversight of listed companies, encouraging ESG information
disclosure and enhancing supervision. Meanwhile, the export ratio of enterprises, a crucial economic
indicator, significantly influences corporate performance and long-term development, especially in
achieving the 'dual carbon' goal. Given the unique dynamics of the Chinese economy, it is clear that
domestic demand is paramount. However, leveraging exports for growth is also indispensable. Thus,
factoring in the export rate allows for a holistic assessment of a company's economic robustness and
sustainability, offering broader insights for achieving the "double carbon" goal.

Despite numerous empirical studies analyzing the link between ESG and corporate financial
performance, findings vary and can be categorized into two main perspectives: one suggests a
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negative correlation between ESG and corporate financial performance, while the other proposes a
positive correlation. ESG is thought to enhance corporate financial performance [1,2,3]. Moreover,
ESG initiatives can boost firms' financial performance by bolstering investor confidence and fostering
innovation [4]. Different industries place different emphasis on environmental, social and
governance ( ESG ) factors. For example, the automotive industry places more emphasis on
governance (G) [5], and European firms prioritize social factors (S) [6]. Some studies suggest that
prioritizing environmental performance may negatively affect firms, resulting in increased
expenditures on disclosing ESG information and decreased financial performance [7]. ESG
controversies may somewhat weaken corporate performance [8]. Other studies have found no
significant relationship between ESG performance and corporate financial performance, suggesting
that ESG policies may have a limited short-term impact on corporate financial performance [9].
Emphasizing environmental factors alone in ESG may not enhance corporate performance.
Additionally, the relationship between ESG and financial performance may be insignificant for
certain enterprises, such as those not primarily engaged in pollution monitoring or high-tech
industries [10]. Many scholars tend to concentrate on the influence of individual ESG factors on firms'
financial performance, often overlooking the significance of other interconnected factors. Although
the impact of ESG strategies and operations on corporate financial performance has been a hot topic
in modern academic and business research, there is still a relative lack of research in the ESG literature
on the impact of ESG ratings of carbon-intensive companies on their financial performance.
Additionally, the export activities of listed firms play a crucial role in economic development[11].
However, research on firms' export ratios remains limited from this perspective. Carbon-intensive
industries play a crucial role in ecological sustainability[12]. Sixteen carbon-intensive industries,
including coal, mining, textile, tannery, paper, petrochemical, pharmaceutical, chemical, metallurgy,
and thermal power, are categorized as carbon-intensive enterprises[13]. Given the nature of their
operations, carbon-intensive listed companies are significant contributors to carbon emissions.
Consequently, these companies face stringent regulations and social pressure from environmental
protection agencies[14]. Therefore, understanding the correlation between ESG activities and
financial performance in carbon-intensive industries is imperative. In summary, the main issues
identified in this study are as follows: Do ESG ratings of Chinese listed companies affect their
financial performance? Does the ESG rating of Chinese listed companies affect their export ratio?
What is the impact of E, S, and G factors on a firm's financial performance? Which factor has the
greatest influence? What is the impact of export ratio, a key indicator of corporate development, on
company performance? Does the presence of carbon-intensive firms impact financial performance?
These questions constitute the focal point of this study. Therefore, the purpose of this paper is to
study the impact of ESG rating on corporate financial performance and its specific impact paths, to
provide more guidance and practice for Chinese enterprises to create long-term sustainable earnings,
and to provide policy reference suggestions for the sustainable development of China's economy.
Building on the background, this study focuses on manufacturing enterprises listed on the Shanghai
and Shenzhen stock exchanges from 2009 to 2022. Its objective is to delve into the influence of ESG
factors on corporate financial performance. The contributions of this paper are outlined below:

This study confirms the influence of ESG performance on corporate financial performance.
Unlike previous studies that predominantly examine the impact of individual ESG factors on
corporate financial performance, this study explores the independent effects of environmental (E),
social (S), and governance (G) factors separately. Furthermore, this study validates the influence of
the firm's export ratio as an additional factor, enhancing the understanding of elements affecting
firms' financial performance. Lastly, this study examines the moderating effects of significant carbon-
intensive firms in China on the relationship between ESG and corporate financial performance.
Through these validations, this study aims to provide more guidance and practical experience for
Chinese firms to create long-term sustainable profitability, as well as to provide reference suggestions
for the formulation of related policies.

The main text is structured as follows: The introductory section provides background
information on ESG research and underscores the critical importance of ESG for Chinese
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manufacturing enterprises. The second part gives a comprehensive introduction to the literature
review and then presents the hypotheses of this study. The third part is the research model, variable
definitions, and research methodology of this study. The fourth part is the analysis results of the
empirical study. Finally, the fifth part, as the conclusion part, summarizes the results of the study
and its managerial and theoretical significance, and makes suggestions for future research.

2. Literature Review and Research Hypotheses

(1) ESG ratings and corporate financial performance

ESG is Environmental, Social and Governance and its various sub-factors[15]. ESG is considered
to have a significant impact on the sustainability and long-term value of a company by minimizing
the negative impacts that a company may have on the environment and society and maximizing the
effectiveness of corporate governance[16]. ESG contains a wide range of information related to the
environment, society, and dominance structure, and therefore can be an important indicator for firms
to consider along with financial results when making decisions[17]. If a firm has a high level of ESG,
it can effectively deal with various risks including market, policy and financial risks, which can help
to improve its business performance[18]. According to existing studies, there is a close relationship
between ESG and firms' financial outcomes[19]. For example, some studies found that firms' non-
financial and ESG efforts negatively impacted liquidity and efficiency but ultimately improved
profitability and cash generation[18]. Han et al. (2016) analyzed the relationship between ESG ratings
and firm performance and confirmed that there was a significant effect between the two[20]. In a
study utilizing the ESG index of the Korea Domination Constructing Institute, ESG outcomes and the
financial outcomes or corporate value of the firms were largely positively correlated[21]. These
studies confirm that there is a close relationship between non-financial and ESG and corporate
outcomes or business results.

As listed companies that form the backbone of China's economy, ESG issues are crucial to
China's economic development in the national strategy[22]. Listed companies, as leaders of enterprise
development, should pay more attention to ESG, reduce environmental, social and governance
structure risks through ESG improvement, improve risk response-ability, promote sustainable
development, and ultimately improve enterprise efficiency[23]. Therefore, listed companies should
pay more attention to ESG rating for sustainable development. From the above perspective, ESG
ratings help to reduce the negative impacts of environmental, social and governance structure issues
encountered by firms in their business activities, improve operational efficiency, and positively affect
corporate performance. Based on this, the following assumptions can be made.

Hypothesis 1: ESG ratings have a positive impact on firms' financial performance.

(2) E ratings and corporate financial performance

Increasing environmental pressures and natural deterioration have become a major obstacle for
mankind. Sustainable development and environmental issues are increasingly emphasized by the
international community, academia and industry, and these issues directly affect the business
activities of enterprises and their financial performance [24]. At the same time, research on
environmental issues has been actively carried out, and the impact of environmental issues has been
explored from different perspectives, such as resource depletion and industrial waste emissions.
Different enterprises encounter different environmental problems in their production processes, and
therefore the environmental strategies they choose are also diverse. In Europe, firms' environmental
strategies play an important role in the regulation of environmental and economic performance,
especially for firms adopting shareholder value-oriented strategies [24]. Countries are in the process
of developing environmental policies and rules that are appropriate to their circumstances, and China
is no exception. China requires firms to manage their production in accordance with established
environmental regulations and to publish environmental information on a regular basis[25]. Strict
environmental regulations promote competition among firms, which ultimately improves firms'
efficiency, encourages lower production costs, and increases consumer satisfaction and sales, thereby
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improving firms' profitability. Firms with high environmental levels tend to publish environmental
information more frequently and with greater transparency. From the standpoint of a company,
publishing environmental information about its own company may have an impact on the stock
price. Negative news reports related to the environment may have a negative impact on the stock
price, while positive reports may have a positive impact [26]. Therefore, to enhance corporate value,
companies may comply with environmental laws and regulations, proactively prevent undesirable
environmental activities, and proactively publicize environmental information. These environmental
efforts may adversely affect corporate effectiveness in the short term, but in the long term, they are
more conducive to sustainable development and ultimately improve corporate performance [27].

Existing studies have analyzed the correlation between environmental outcomes and business
outcomes. The results show that there is a significant correlation between the environmental
investment index and the price-earnings ratio, and there is a close relationship between
environmental performance and corporate financial performance [28]. Enterprises with high
environmental performance not only significantly improve their external reputation but also increase
their business performance. In addition, previous studies have shown that the level of environmental
business activities of enterprises has a positive impact on enterprise value[29]. Therefore, the
following hypotheses are proposed in this study.

Hypothesis 2: E ratings have a positive impact on firms' financial performance.

(3) Sratings and corporate financial performance

Corporate social responsibility is a hot topic in current academic research. Academics have
launched extensive research on social responsibility. The business objectives of enterprises should
pursue both the maximization of a single benefit and the maximization of the overall well-being of
stakeholders. From this perspective, social responsibility can be defined as a company's efforts to
maximize corporate value by strengthening ethical management[30]. Research confirms that
corporate social responsibility positively affects financial performance[31].

By engaging in social responsibility activities, companies can improve their social reputation,
increase consumer confidence, attract investors, and ultimately promote sustainable development.
Prior studies have shown that in the literature examining the relationship between CSR activities and
firm value, there is empirical evidence that excessive corporate social involvement can improve brand
image, employee satisfaction, and customer loyalty and positively affect firm performance[32]. In
other words, if a company can actively participate in social activities, corporate value and business
results will rise. Actively fulfilling social responsibility helps to reduce the adverse social and
environmental risks faced by enterprises, reduce negative social impacts, increase social awareness,
and avoid some potential lawsuits and industry regulatory issues, thus reducing corporate risks[33].
Employees who work in companies with positive social impacts feel a greater sense of fulfillment,
which helps to improve employee performance and creativity. Positive corporate social responsibility
often helps to build a favorable corporate image and enhance corporate reputation[34]. These positive
images help to build trusting relationships with stakeholders such as shareholders, employees, and
customers, which in turn improves the firm's position in the market. Some investors and shareholders
are increasingly focusing on corporate social responsibility performance. A high level of social
responsibility can attract more socially responsible investors and increase the share price and market
value of a company [35].

Listed companies, as an important part of Chinese enterprises, should actively participate in
social activities. The active participation of enterprises in social responsibility activities is usually due
to their long-term planning for sustainable development. This long-term perspective facilitates
enterprises to better cope with changes and uncertainties and improve their long-term performance.
That is, the more a firm engages in social activities, the higher the financial results of its operations
[36]. Therefore, the following hypothesis is formulated.

Hypothesis 3: S ratings has a positive impact on firms' financial performance.
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(4) G ratings and corporate financial performance

Unstable external factors have a negative impact on business operations. Compared to the
uncertainty of the external environment, firms pay more attention to the management and
improvement of the internal environment. To reduce the uncertainty of internal environment, firms
should strengthen their own control structure [37].

By measuring various factors such as shareholders' rights, board of directors, outside directors,
share concentration, public disclosure system, ownership consistency, etc., corporate dominance
structure is proved to be a determinant factor affecting the value of the firm[38]. Therefore, firms can
mitigate the dominance structure problem by improving various dominance structure subordinate
factors such as extra-social director ratio, board size, institutional investor share rate, and operator
share rate[39]. Current research on the relationship between corporate governance structure and
corporate performance is quite extensive. For example, the results of research on the relationship
between corporate dominance structure and firm value show that firm value increases with the
increase in the operator's shares, and the higher the rate of out-of-society directorships and the shares
of institutional investors, the higher the value of the firm[40]. The dominant structure activities of the
firm can increase the transparency of the financial information of the firm [41]. In terms of economic
outcomes, higher levels of dominance structure are associated with higher business outcomes[42,43].

In domestic and international studies on the relationship between corporate dominance
structure and firm value, Korean scholars utilized the corporate dominance structure index of the
Corporate Domination Structure Institute. They found that the higher the dominance structure index,
the higher the financial outcome and firm value of the firm. A study of the relationship between
dominant structure and firm value in Korea revealed a meaningful positive relationship between the
dominant structure index and firm value[44]. A study of the relationship between corporate
governance structure and firm performance in the United States measured corporate governance
structure indices. It confirmed a positive correlation between the indices and firm value[38]. In
addition, using the level of shareholders' equity of the top 1500 firms in the 1990s, the stronger the
dominance structure, the better the firm value and operating results[43]. In other words, if firms
pursue a better and healthy dominance structure, they can increase firm value and operating results.
Previous research on Chinese dominance structure suggests that there is a defined correlation
between dominance structure and return on assets for Chinese firms[45]. For Chinese firms, there is
a considerably defined relationship between dominance structure and firm value, which proves that
for every 1% increase in the level of dominance structure, firm value increases by 0.01%. Based on
these findings, this study aims to clarify the relationship between the level of governance and
corporate financial performance of listed companies in China and, therefore, proposes the following
hypotheses on the basis of previous studies.

Hypothesis 4: G ratings have a positive impact on firms' financial performance.

(5) ESG ratings, firm export ratios and firm financial performance

More studies are needed on enterprise ESG rating evaluation and enterprise export ratio. As the
concept of sustainable development penetrates all aspects of enterprise development, ESG-related
concepts and systems are being improved. Most of the existing studies believe that an enterprise's
ESG performance can improve its financial performance and operational performance in terms of
environment, society, and corporate governance, and from the perspective that ESG performance
unilaterally supports exports, thus enhancing the competitive advantage of exporting enterprises in
the international market and promoting their exports [46].

Generally speaking, enterprises with high ESG not only have good management ability and
financial performance but also pay attention to the sustainable development of the enterprise, which
is characterized by solid risk resistance, high credit quality, etc. On the one hand, it reduces the cost
of capital acquisition, which can improve the performance of the environment, social responsibility,
and corporate governance. On the other hand, it improves the market competitiveness of the
enterprise's products through a good reputation, which has a positive exporting impact [47].
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First, according to stakeholder theory, high ESG performance of enterprises is more likely to
attract the attention of relevant stakeholders in the market, so that export enterprises can benefit from
the advantages of low cost and high market share [48].; second, for the government, the government
and relevant administrative units can introduce ESG-related policies and guiding measures, so that
enterprises pay attention to the green development and the concept of sustainable development,
which is conducive to the good and stable development of the whole economy. Enterprises with
strong business management ability and high social influence are important handholds for the
government to promote ESG development. Enterprises with high ESG performance are more likely
to establish a good relationship with the government and obtain a better development environment.
As the government plays an important resource allocation role in economic development, enterprises
with high ESG performance can play a "leading role" and enjoy corresponding financial support and
policy preferences, which is conducive to promoting exports and giving exporters more advantages
in terms of policies and costs [49]. Third, from the perspective of consumers, enterprises with high
ESG performance have high levels of business management and produce high quality products[50].
Through effective communication and active social participation, consumers' awareness and
satisfaction with products can be increased, making them more inclined to purchase products from
firms with high ESG performance [51]. On the other hand, firms with high ESG performance indicate
that the firms are performing well in environmental protection and corporate social responsibility,
and since environmental protection awareness is deeply rooted in people's minds, firms with high
ESG performance can attract environmentalist consumers to buy the products they produce[52].
Therefore, high ESG performance can increase a firm's operating profit and market share, and
positively affect the firm's exports. Based on this, we propose the following hypothesis.

Hypothesis 5: ESG ratings have a positive impact on firm export ratios.

Hypothesis 6: Firm export ratios will mediate the relationship between ESG ratings and firms'
financial performance.

(6) The Moderating Role of Carbon Intensive Firms

The "double carbon" goal is an inherent requirement for China to achieve high-quality and
sustainable development, and China's time to achieve the "double carbon" goal is tight and the task
is heavy, and the high-carbon enterprises in the eight industries of iron and steel, petroleum, electric
power, and chemical industry are not only important industries for China's economic development,
but also have become the focus and difficulty of China's realization of the "double carbon" goal that
cannot be ignored, and it has great significance for promoting the green transformation of enterprises
and realizing sustainable development [53]. According to previous studies, 1,755 listed companies
disclosed ESG-related reports in 2022, accounting for 34.32%, which also fully indicates that ESG
plays the role of "booster" in the green development of enterprises [54].

From a sustainable development perspective, ESG performance enhances enterprises' risk
tolerance, boosts long-term financial performance, and increases organizational flexibility. However,
listed companies, as key players in the capital market's high-quality development, may also impact
the environment negatively while extracting resources for value creation [55], with carbon-intensive
enterprises being the most representative. To actively and steadily promote the realization of
the "dual carbon" goal and strengthen enterprises' environmental awareness and green behaviors,
local governments have introduced a series of environmental regulatory policies. Carbon-intensive
enterprises with high ESG performance can timely avoid various policy barriers brought about by
environmental regulation, effectively respond to the improvement of product and production
standards, improve domestic and international ESG performance, reduce the risks and economic
losses caused by environmental issues, and improve the long-term performance of enterprises and
enhance organizational flexibility[56]. In addition, the development of ESG requires companies to
improve their production processes and replace energy-intensive technologies with green and low-
carbon technologies, which obviously puts higher demands on carbon-intensive companies. High-
carbon enterprises that actively improve their ESG performance have more experience in green
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development, which can effectively reduce the risks caused by poor management, improve
organizational flexibility, and promote corporate financial performance.

From the perspective of the enterprise's own environmental pollution, carbon-intensive
enterprises generally pay more attention to environmental protection and take more green
sustainable development measures[57], which not only help reduce the enterprise's operating costs
such as energy and resource use, but also reduce the negative impact on the environment. Carbon-
intensive enterprises optimize their production processes and use clean energy, which not only
reduces environmental risks but also establishes an environmentally friendly image, which has a
positive impact on financial performance.

Hypothesis 7: Carbon-intensive enterprises will moderate the relationship between ESG ratings and
firms' financial performance.

3. Research Design

3.1. Sample Selection and Data Sources

This study analyzes the impact of corporate ESG ratings on corporate financial performance
based on a sample of manufacturing enterprises listed on China's Shanghai and Shenzhen stock
exchanges with 14 years of data from 2009 to 2022. The financial data and export ratios of listed
enterprises were gathered from the Wind Financial Terminal and CSMAR database, while corporate
ESG ratings were obtained from Huazheng ESG in Shanghai. To mitigate the impact of outliers, the
main variables in the data were adjusted by 1% above and below. A total of 18,650 individual
observations of listed Chinese manufacturing companies were collected.

3.2. Variable Setting

(1) Corporate financial performance (ROA)

The explained variable is corporate financial performance. There are various measures of
corporate financial performance in existing studies, such as ROE value and Tobin Q. In this paper,
ROA is chosen as the indicator for the following reasons: ROA reflects a firm's capacity to generate
net profit from its total assets and is commonly utilized across diverse industries and firm types.
Moreover, it is unaffected by a firm's size, making it suitable for assessing both profitability and asset
utilization efficiency [58,59,60].

(2) ESG Ratings (ESG)

In this paper, the HuazhengESG rating index is chosen as the explanatory variable to measure
the ESG performance of enterprises. The Huazheng Index has assessed the ESG performance of
Chinese listed companies since 2009, primarily emphasizing financial significance. Data are
predominantly sourced from enterprise disclosures, ensuring high reliability and alignment with
China's national context. Widely cited by researchers, this index provides a solid
foundation[59,61]. Building on previous research, this paper integrates Huazheng ESG scores with
corporate panel data in a one-to-one matching process. The independent variables used in this study
include the overall ESG rating level and the respective rating levels of E, S and G. The ESG rating
levels of the firms in this study are determined based on panel data. These ratings are derived from
the ESG rating levels of listed Chinese firms reported by the Shanghai Huazheng Index from 2009 to
2022 (January, April, July, and October), representing annual averages. To ensure precision in the
empirical analyses, we assign nine grades as follows: AAA (9), AA (8), A (7), BBB (6), BB (5), B (4),
CCC (3), CC (2), and C (1). The average of the ESG rank levels reported in April and October from
2009 to 2022 is utilized for each respective E, S, and G rank level.

(3) Mediating variable

Export: An enterprise's export ratio is the revenue it earns from the sale of goods or the provision
of services to foreign markets, reflecting its competitiveness and ability to expand its business in the
global marketplace. This indicator is crucial for assessing the scale and effectiveness of an enterprise's
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international operations, especially for those reliant on global markets to drive sales and profits. In
this paper, the export value includes the export of products and services, so it is not limited to specific
industries, and the logarithm of the export value of enterprises is taken to calculate the export ratio
of enterprises[10].

(4) Moderating variable

Carbon-intensive enterprises (Carbon_Intensity): In this paper, carbon-intensive enterprises are
used as the moderating variable, and the moderating variable of carbon-intensive enterprises is set
to 1 and other enterprises are set to 0 to verify the moderating effect.

(5) Control variables

To prevent bias in the model estimation results due to the omission of variables and to examine
better the correlation between ESG rating and firms' financial performance, it is necessary to control
for other variables that affect firms' financial performance[62,63,64,65]. Therefore, this study collates
the control variables used in previous studies in the relevant literature and selects equity
concentration (Topl), enterprise size (Size), growth capacity (Tagr), liquidity ratio (Cr), cash ratio
(Cash ratio), and book-to-market ratio (Mb ratio) as the control variables. In addition, we control the
year and industry. The definitions of the relevant variables are detailed in Table 1.

Table 1. Research Model.

Variable Symbol Definition
Corporate financial performance

Explained variable Net Profit / Total Assets

(ROA)
Explanatory variable ESG Ratings (ESG) Huazheng ES(? ratings range from C to A{AA, and the nine ratings
are assigned from 1 to 9 by the assignment method
Mediating variable Export Taking the logarithm of firms' exports

Carbon-intensive enterprises Carbon-intensive firms' moderator variable set to 1, other firms set to

Moderati iabl
oderating variable (Carbon_Intensity) 0

Equity concentration (Top1) Shareholding ratio of the largest shareholder

Cash ratio (Cash ratio) Cash/current liabilities
Control (bl Liquidity ratio (Cr) Current assets/current liabilities
ontrol variable
Book-to-market ratio (Mb ratio) (Total assets - total liabilities)/total assets

(Current main operating income - Prior main operating

Growth capacity (Tagr) income)/Current main operating income )*100%

Enterprise size (Size) Natural logarithm of total corporate assets

3.3. Research Model

To avoid endogeneity problems as much as possible and to reduce the interference of missing
variables, a two-way fixed effects model is used in this paper to control for individuals and years.
This method is usually used for panel data.

To investigate the effect of ESG ratings on firms' financial performance, model (1) is constructed:

ROA;; = a + B1ESG_score;, + Y, Control + +u, + pu; + & (1)

Meanwhile, to study the impact mechanism of ESG ratings on corporate financial performance,
this paper adopts the mediation effect test method to introduce mediating variables to construct a
model2,3:

Export;; = a + BESG_score;, + Y, Control + +u, + yu; + &; (2)
ROA;; = a + B1ESG _score;; + B,Export;, + Y, Control + +u, + u; + & (3)

To delve into the influence of carbon-intensive firms on the correlation between ESG ratings and
firms' financial performance, we introduced the interaction term ESG_score x Carbon_Intensity
into Model (1) to derive Model (4).

ROA; = a + B1ESG_scorey + BESG_score;, X Carbon_Intensity;, + Y, Control + +u, + p; + & (4)
where ESG_score is the explanatory variable of this paper, ROA is the explanatory variable of this
paper, Export; is the export ratio of enterprises, which represents the mediator variable of this
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paper, Carbon_Intensity;, stands for carbon intensive enterprises, ), Control represents the control
variable, u, denotes the time fixed effect, y; denotes the individual fixed effect, and ¢; is the
random disturbance term. In this model, individual fixed effects and time fixed effects are introduced
to control the effects of individual characteristics that do not vary over time and time characteristics
that do not vary over time on the dependent variables, to reduce the omitted variable bias and
improve the accuracy of the model estimation.

4. Results

4.1. Descriptive Statistics

As can be seen from Table 2, the sample of this study totaled 18,424. The maximum value of
corporate financial performance (ROA) from 2009 to 2022 was 0.202, the minimum value was -0.199,
and the mean value was 0.043, which did not produce a deviation. The majority of the enterprises
were profitable and cheerful, but there were still loss-making enterprises. The maximum value of
ESG grade (ESG) of listed enterprises is 7.750, the minimum value is 1.000, and the mean value is
4.173. The mean value of ESG grade of listed enterprises is in the range of B~BB, which also reflects
that listed enterprises have invested a lot in ESG, and a few of them do not pay enough attention to
it. Most of the book-to-market ratio is lower than 1, indicating that there is a general problem with
the overvaluation of listed companies in China. The control variables, such as Enterprise size, are also
within a reasonable range.

Table 2. Descriptive statistics of major variables.

Variable N Mean SD Min Max
ROA 18424 0.043 0.058 -0.199 0.202
ESG_score 18424 4173 0.984 1 7.750
Enterprise size 18424 22.07 1.193 20.05 25.74
Equity concentration 18424 33.48 14.02 8.770 71.92
Growth capacity 18424 0.200 0.345 -0.260 2.015
Liquidity ratio 18424 0.589 0.163 0.207 0.916
Book-to-market ratio 18424 0.597 0.228 0.130 1.137
Cash ratio 18424 0.857 1.353 0.027 8.748

According to related studies, the existence of multicollinearity independent and control
variables was verified by the variance inflation factor. As shown in Table 3, the VIF value of the
primary variable is less than 5, and the average VIF value is less than 2. This suggests that the selected
variables in this paper are not affected by multicollinearity.

Table 3. Multicollinearity analysis.

Variable VIF 1/VIF

Enterprise size 1.36 0.734270
Book-to-market ratio 1.23 0.810117
Cash ratio 1.23 0.813763
Liquidity ratio 1.16 0.860666
Growth capacity 1.10 0.910285
ESG_score 1.07 0.938280
Equity concentration 1.03 0.975401

Mean VIF 1.17
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4.2. Integated ESG Model

Table 4 presents the results of the empirical multiple regression analysis testing Hypothesis 1,
which examines the impact of ESG rating evaluation results on corporate financial performance.
Based on the analysis results, both column (1) and column (2) exhibit significant coefficients for
ESG_score at the 1% confidence level before and after the inclusion of control variables. Precisely, an
increase of 1 unit in ESG_score corresponds to a positive impact of 0.0035 units on the enterprise's
ROA. The findings suggest a positive relationship between ESG_score and enterprise ROA. As
the ESG_score increases, so does the enterprise's ROA, implying that higher ESG performance
correlates with better financial performance. The enhancement of enterprise ESG ratings contributes
to improved financial outcomes, thus supporting hypothesis 1.

Table 4. Regression results of ESG ratings and financial performance. .

@ @)
VARIABLES ROA ROA
ESG_score 0.0054*** 0.0035***
(0.00) (0.00)
Enterprise size 0.0075%***
(0.00)
Equity concentration 0.0008***
(0.00)
Growth capacity 0.0267***
(0.00)
Liquidity ratio 0.0760***
0.01)
Book-to-market ratio -0.0777%**
(0.00)
Cash ratio 0.0015***
(0.00)
Observations 18,424 18,424
R-squared 0.497 0.558
Control NO YES
Company fixed effect YES YES
Year fixed effect YES YES

4.3. Individual ESG Model

Table 5 shows the results of empirical multiple regression analysis of the impact of E, S and G
ratings on corporate financial performance (ROA), respectively. According to the results of the
empirical multiple regression analysis of the impact of E-rating on corporate financial performance
hypothesis 2, columns (1) and (2) are the regression results before and after adding control variables;
it can be seen that before and after the addition of control variables coefficients of the independent
variable E-score are significant at the 1% confidence level, and every one-unit increase in the E-score
has a 0.0004-unit negative impact on the corporate ROA, and the hypothesis 2 does not hold.
Companies may face increased costs when implementing environmental protection measures, such
as investing in cleaner technologies, upgrading waste treatment systems, and complying with stricter
environmental regulations. Consequently, this could lead to a decline in the company's financial
performance. Consequently, these expenses can temporarily dent a firm's profitability. Based on the
empirical multiple regression analysis investigating hypothesis 3 concerning the influence of S-level
evaluation on corporate financial performance, the coefficients of the independent variable S-score
remain significant at the 1% confidence level both before and after integrating control variables.
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Specifically, for every one-unit rise in the S-score, there is a positive impact of 0.0002 units on the
enterprise's ROA. As the S-score rises, corporate ROA also increases, thereby supporting hypothesis
3. Corporate social scores encompass aspects such as employee welfare, labor standards, safety
management, consumer protection, and community involvement. These metrics underscore the
significant role that corporations play in promoting social welfare and upholding stakeholder
rights. Investing in employee welfare, health, safety, and training not only boosts employee
satisfaction and loyalty but also minimizes turnover. Consequently, this enhances the productivity
and profitability of the firm. The empirical multiple regression analysis for hypothesis 4, exploring
the impact of G-rating on enterprise financial performance, reveals a significant positive coefficient
for the variable G-score at the 1% confidence level. Precisely, each one-unit increase in the G-score
corresponds to a positive effect of 0.0006 units on the enterprise's ROA. Hypothesis 4 is supported.
Among the influences of environmental, social, and corporate governance on firms' financial
outcomes, corporate governance (G) emerges as the variable with the most significant impact on
financial performance. The dominant structure encompasses a firm's operational framework,
policies, and influence on corporate decisions and stakeholders. This includes aspects such as
leadership structure, board diversity and independence, monitoring procedures, internal controls,
shareholder rights, and transparency. Sound corporate governance norms, such as transparent
decision-making processes and robust internal control and compliance systems, assist companies in
identifying and managing risks, thus averting financial and reputational setbacks.

Table 5. Regression results of E,S,G ratings and financial performance.

(D (2
VARIABLES ROA ROA
E -0.0003*** -0.0004***
(0.00) (0.00)
S 0.0003*** 0.0002***
(0.00) (0.00)
G 0.0009*** 0.0006***
(0.00) (0.00)
Enterprise size 0.0079***
(0.00)
Equity concentration 0.0008***
(0.00)
Growth capacity 0.0267***
(0.00)
Liquidity ratio 0.0753***
(0.01)
Book-to-market ratio -0.0767***
(0.00)
Cash ratio 0.0015***
(0.00)
Observations 18,424 18,424
R-squared 0.500 0.560
Control NO YES
Company fixed effect YES YES
Year fixed effect YES YES

Robust standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1.
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4.4. Mediating Model

Table 6 illustrates the mediating effect of firms' exports. The regression results indicate a
significant positive relationship between ESG ratings and firms' exports, with a coefficient of 0.0236,
which is significant at the 5% level. In column (3), the coefficient for firms' exports is significantly
positive at the 1% level. Moreover, for every unit increase in a firm's ESG score, its financial
performance improves by 0.0034 units. Firms' export ratio mediates the effect of ESG ratings on firms'
financial performance, confirming hypotheses 5 and 6.

Table 6. Mediating effects of export ratios.

(1) @ B)
VARIABLES ROA export ROA
Export 0.0026***
(0.00)
ESG_score 0.0035%** 0.0236** 0.0034***
(0.00) 0.01) (0.00)
Enterprise size 0.0075*** 0.9635*** 0.0050%**
(0.00) (0.03) (0.00)
Equity concentration 0.0008*** -0.0003 0.0008***
(0.00) (0.00) (0.00)
Growth capacity 0.0267*** -0.2954** 0.0274***
(0.00) (0.03) (0.00)
Liquidity ratio 0.0760*** 0.2147* 0.0755***
0.01) (0.11) 0.01)
Book-to-market ratio -0.0777%% -0.0039 -0.0777%**
(0.00) (0.06) (0.00)
Cash ratio 0.0015*** -0.0505*** 0.0016***
(0.00) (0.01) (0.00)
Observations 18,424 18,424 18,424
R-squared 0.558 0.872 0.559
Control YES YES YES
Company fixed effect YES YES YES
Year fixed effect YES YES YES

Robust standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1.

Despite the significance of all core coefficients, this study further validated the mediating
variables by employing the Sobel test. As depicted in Table 7, the Z value of the Sobel test is 3.126,
significantly surpassing the threshold of 2.58, with a corresponding p-value of less than 0.01, thereby
passing the Sobel test.

Table 7. Testing of the mediating effects.

Coef Std Err Z P>Z
Sobel .00008436 .00002699 3.126 .00177216
Goodman-1 (Aroian) .00008436 .00002714 3.108 .00188207
Goodman-2 .00008436 .00002683 3.144 .00166643

4.5. Moderating Model

The analysis results in Table 8 indicate that the post-regression interaction term coefficient of
ESG_score x Carbon_intensity in column (2) exhibits a significant positive effect at the 10% level. This
indicates that the effect of ESG scores on firms' financial performance is more pronounced in heavily
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polluting firms. Hypothesis 7 is supported. ESG scores exert a more substantial influence on the
financial performance of highly carbon-intensive firms compared to those with lower carbon
intensity. This is attributed to the heightened environmental regulations, increased social
responsibility expectations, and the presence of sustainability-focused investors within these firms.
The business decisions of carbon-intensive firms are intricately linked to the critical issue of
environmental impact. This amplifies the effects of ESG improvements or deficiencies, directly
influencing firms' compliance costs, market acceptance, and investment appeal.

Table 8. Testing of the moderating effects.

@ 2)
VARIABLES ROA ROA
ESG_score x Carbon_intensity 0.0012*
(0.00)
ESG_score 0.0035%** 0.0030%**
(0.00) (0.00)
Enterprise size 0.0075*** 0.0076***
(0.00) (0.00)
Equity concentration 0.0008*** 0.0008***
(0.00) (0.00)
Growth capacity 0.0267*** 0.0266***
(0.00) (0.00)
Liquidity ratio 0.0760*** 0.0763***
(0.01) (0.00)
Book-to-market ratio -0.0777%** -0.0778***
(0.00) (0.00)
Cash ratio 0.0015*** 0.0015***
(0.00) (0.00)
Observations 18,424 18,424
R-squared 0.558 0.558
Control YES YES
Company fixed effect YES YES
Year fixed effect YES YES

Robust standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1.

To assess the moderating role between carbon-intensive and non-carbon-intensive firms, this
study constructs fitted plots to test potential heterogeneity in the impact of environmental, social,
and corporate governance on the ROI of both types of firms. The plot indicates positive slopes for
both types of firms, with steeper slopes observed for carbon-intensive firms. This implies that the
positive influence of ESG scores on ROI is more pronounced among carbon-intensive firms. This
conclusion is confirmed.
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Figure 1. Mechanism of ESG's impact on ROA. Carbon-intensive versus non-carbon-intensive firms.
5. Conclusion

5.1. Summary

Based on the data of Chinese A-share-listed manufacturing firms from 2009 to 2022, we evaluate
the impact of ESG ratings on firms' financial performance. The results of this study indicate that ESG
ratings have a positive impact on the improvement of firms' financial performance. This finding
reinforces the conclusions drawn from prior academic studies, which predominantly suggest a
positive correlation between ESG factors and financial performance [66,67]. This study enriches our
understanding of the impact of ESG ratings on financial performance, focusing on listed firms and
those with substantial carbon footprints in developing nations. It addresses the urgent need for these
firms to transform and provides a rationale for investing in ESG initiatives. This study also reveals
that E rating negatively affects firms' financial performance, diverging from previous findings. The
necessity for firms to enhance environmental governance and decrease carbon emissions to meet
environmental regulations might explain the adverse effect on financial performance. This could lead
to increased operational expenses for the enterprise, potentially impacting financial performance
negatively. S and G ratings positively influence firms' financial performance, with G rating exerting
the most significant impact among E, S, and G ratings. Firstly, effective governance practices assist
firms in managing risks, enhancing operational efficiency, and fostering transparency, thereby
directly improving financial performance. Secondly, as investors increasingly favor firms with solid
governance and social responsibility practices, these companies often attract more investment,
leading to higher share prices and, consequently, improved financial performance indirectly. The
firm's export ratio acts as a mediator, playing a crucial role in the link between ESG ratings and
corporate performance. High ESG performance can elevate the corporate export ratio, thereby
fostering sustainable development and enhancing the company's value. The moderating effect test
conducted on carbon-intensive enterprises confirms their role in moderating the relationship
between ESG ratings and corporate performance. Specifically, it suggests that the impact of ESG
ratings on corporate financial performance is more significant for carbon-intensive enterprises.
Carbon-intensive firms experience a more significant impact on financial performance from their ESG
ratings than low-carbon firms. This is primarily attributed to the heightened environmental
regulations, increased social responsibility expectations, and a sustainability-focused investor base
unique to carbon-intensive industries. Operational and strategic decisions of carbon-intensive firms
are intricately tied to environmental impacts. As such, any enhancements or deficiencies in ESG
practices are amplified, directly affecting the firm's compliance costs, market acceptance, and
investment appeal.
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5.2. Theoretical Implication

This study's findings offer empirical evidence of the correlation between listed companies' ESG
ratings and their financial performance, illuminating the pathways through which this relationship
unfolds. This understanding holds significant theoretical implications for the evolution of businesses
among listed companies and the promotion of sustainable economic development. In addition to
validating composite ESG ratings, this study contributes to the literature on ESG and financial
performance by examining the individual impacts of environmental (E), social (S), and governance
(G) factors. Additionally, by integrating mediating effects to investigate how environmental, social,
and governance (ESG) factors influence financial performance through diverse pathways, this study
enhances our comprehension of the factors impacting ESG ratings and corporate financial
performance. It furnishes theoretical underpinnings and insights for scholarly inquiry in this domain,
fostering theoretical advancement in associated fields. By considering contingent factors such as
carbon intensity, this study broadens the scope of the research. These theoretical implications argue
for the development of targeted ESG policies and standards, especially for carbon-intensive firms,
and highlight the importance of optimizing ESG ratings for listed companies.

5.3. Practical Implication

Government departments should promote the establishment of robust ESG rating systems and
long-term rating mechanisms among listed companies. This entails incorporating international best
practices and aligning them with local contexts to develop standardized ESG rating criteria for
companies. Encouraging companies to establish robust ESG rating information proactively helps
mitigate information asymmetry and safeguards investors' rights and interests. Furthermore,
governments can incentivize enterprises to embrace social responsibility and boost investments in
environmental protection proactively. This can be achieved through mechanisms such as tax
incentives, environmental rewards, and other supportive measures. Such initiatives aim to encourage
enterprises to shift their development paradigms towards sustainability.

Embracing ESG practices positively influences corporate performance. Decision-makers within
corporations should prioritize ESG investments in their long-term development strategies. This
includes enhancing environmental protection efforts, fulfilling social responsibilities, and improving
corporate governance practices. Low-carbon and carbon-intensive enterprises can significantly boost
their economic performance by actively embracing ESG responsibilities. Thus, enterprises must
adopt a paradigm shift, integrating ESG principles into their strategic frameworks, enhancing
stakeholder communication, and diligently fulfilling social obligations. These actions not only pave
the way for sustainable corporate development but also contribute to the advancement of social,
ecological, and economic prosperity. Simultaneously, companies must bolster internal oversight and
penalties for environmental violations to mitigate environmental pollution and ecological harm.
Instituting a long-term ESG rating mechanism will enable companies to showcase favorable ESG
ratings, bolster investor confidence, and drive ongoing enhancement of corporate performance
standards.

5.4. Limitations and Future Research

This study has limitations. Firstly, it focuses solely on the manufacturing industry of Chinese
listed firms, which restricts its scope to a specific sector and may only partially capture the
characteristics of Chinese firms overall. Future research could broaden the study's scope by selecting
additional samples from various industries to gather more comprehensive and diverse data. In this
study, we solely employ short-term indicators (ROA) to gauge firms' financial performance,
overlooking the potential influence of ESG ratings on long-term performance. Hence, future research
could refine this aspect further and continually optimize the current research framework in line with
the Chinese context. This approach minimizes redundant data collection and analysis, fostering a
deeper grasp of ESG activities' actual impact on long-term corporate performance.
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