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Introduction: Corporate ESG (Environmental, Social, and Governance)
performance has become a key factor in achieving sustainable and healthy
development, as well as enhancing financial performance. This study
examines the impact of corporate ESG performance on financial performance
in the Chinese market, providing empirical evidence for its influence and
implications.

Methods: Using panel data from Chinese A-share listed companies on the
Shanghai and Shenzhen stock exchanges from 2009 to 2022, this study
employs econometric models to analyze the relationship between ESG
performance and financial performance. Endogeneity and robustness tests are
conducted to ensure result reliability. Additionally, moderating effects and
heterogeneity analyses are performed to explore influencing factors.

Results: The findings indicate that corporate ESG performance significantly
enhances financial performance. This conclusion holds after accounting for
endogeneity and robustness tests. Further analysis reveals that financing
constraints positively moderate the ESG-financial performance relationship,
whereas corporate innovation focus has a negative moderating effect.
Heterogeneity analysis shows that the positive impact of ESG performance is
more pronounced in enterprises located in eastern regions, state-owned
enterprises, and high-pollution industries.

Discussion: This study provides empirical evidence from China, demonstrating
the critical role of ESG in corporate financial performance. The results offer
valuable insights for policymakers, investors, and corporate managers aiming to
promote sustainable development and optimize investment strategies.

ESG performance, financial performance, financing constraints, innovation focus,
heterogeneity analysis

1 Introduction

Amidst the escalating challenges of global climate change and environmental crises,
sustainable development has emerged as a global consensus. Governments worldwide,
international organizations, and various sectors of society have increasingly focused on
environmental protection, social responsibility, and corporate governance (collectively
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known as ESG). The ESG ethos is progressively integrated into
corporate strategic planning and investment decisions. As the
world’s second-largest economy, China has actively responded to
the global call for sustainable development, advancing the
construction of an ecological civilization and intensifying the
requirements for corporate ESG disclosure. In recent years,
regulatory bodies such as the China Securities Regulatory
Commission and the Ministry of Environmental Protection have
introduced a series of policies to encourage and mandate the
disclosure of ESG-related information by listed companies,
thereby enhancing market transparency and directing capital
toward more environmentally friendly and sustainable enterprises
(Li et al, 2021). Against this backdrop, a company’s ESG
performance has become a significant measure of its social
responsibility and an indispensable factor for investors when
assessing corporate value and making investment decisions.
Consequently, an in-depth exploration of the impact of corporate
ESG performance on financial outcomes is of paramount
importance for fostering high-quality economic development in
China and achieving a harmonious coexistence of economic and
environmental interests (Tsang et al., 2023).

Corporate financial performance, a pivotal metric for gauging
operational outcomes and market competitiveness, has consistently
been a focal point of research within the realms of management and
economics (Griffin and Mahon, 1997). Extant literature indicates
that corporate financial performance is influenced by a multitude of
factors, including but not limited to corporate governance
structures, market innovation, and

strategies, technological

external environments. However, despite the widespread
dissemination of the ESG concept globally, research on how
corporate ESG performance specifically impacts financial
performance is relatively scarce (Soana, 2011). Particularly in a
rapidly developing market like China, where policy orientation is
pronounced, the intrinsic connections and mechanisms of action
between corporate ESG performance and financial performance
remain to be thoroughly investigated (Choi et al, 2010). In light
of this, the present study aims to bridge this research gap by
conducting empirical analysis to elucidate the direct impact of
corporate ESG performance on financial performance, thereby
providing robust evidence for both the academic and practical
communities.

Utilizing data from listed companies on the Shanghai and
Shenzhen stock exchanges from 2009 to 2021, this study employs
a fixed-effects model to systematically investigate the impact of
corporate ESG performance on financial performance. The findings
reveal: (1) Enhancements in corporate ESG performance
significantly bolster financial performance, a conclusion that
holds

considerations, indicating that investments in green initiatives

true after robustness checks and endogeneity
yield stable financial returns, providing economic incentives for
sustainable development strategies. (2) Financial constraints
negatively moderate the relationship between corporate ESG
performance and financial performance, while a focus on
innovation plays a positive moderating role, suggesting that
improving the financing environment and enhancing innovative
awareness can strengthen the positive impact of ESG performance
on financial performance. (3) Heterogeneity analysis discloses that

the positive influence of ESG performance on corporate financial
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performance is particularly pronounced among enterprises in the
eastern regions, state-owned enterprises, and high-pollution
industries, highlighting the significant moderating effects of
geographical property

characteristics on corporate ESG effects.

location, rights, and  industry

The innovation of this paper is primarily reflected in the
following three aspects: Firstly, this paper integrates corporate
ESG performance and financial performance within a unified
analytical framework, providing systematic evidence to support a
deeper understanding of how corporate ESG actions translate into
financial outcomes. Unlike previous studies that focused on the
enabling mechanisms of ESG performance or its singular impact on
corporate performance (Elamer and Boulhaga, 2024), efficiency
(Bilyay-Erdogan et al, 2024), division of labor (Su and Xue,
2024), and innovation (Cabaleiro-Cervin and Mendi, 2024), this
paper
comprehensively dissecting the complex mechanisms through

adopts a  sustainable development  perspective,
which ESG influences financial performance, thereby opening a
new vantage point for assessing the economic effects of corporate
ESG practices. Secondly, this paper meticulously examines the
heterogeneous on financial

impact of ESG performance

performance across multiple dimensions, including corporate
property
characteristics. This not only enriches empirical evidence on the

geographical  location, rights, and  industry
variability of ESG effects but also provides empirical support for
governments to formulate differentiated ESG governance policies
based on distinct corporate characteristics, enhancing the
effectiveness and targeting of policies. Thirdly, this paper
innovatively introduces corporate financing environment and
innovation focus as moderating variables. Based on information
asymmetry theory (Bergh et al,, 2019), signaling theory (Connelly
et al,, 2011), and Schumpeterian innovation theory (Dabic et al.,
2011), it deeply analyzes how they affect the relationship between
ESG performance and financial performance, expanding the
boundary conditions of research on the relationship between ESG
and corporate financial performance, and offering specific pathways
and recommendations for optimizing corporate ESG practices and
enhancing their financial incentive effects. These findings not only
deepen our understanding of the interactive mechanisms between
ESG and corporate financial performance but also provide new

directions and methodological insights for future research.

2 Literature review

As global attention to sustainable development and corporate
social responsibility intensifies, corporate ESG has emerged as a
crucial metric for assessing comprehensive corporate performance.
In terms of the correlation between ESG performance and corporate
value and profitability, numerous studies have indicated a significant
positive relationship. Aydogmus et al. (2022) found that overall ESG
composite scores are positively correlated with corporate value, with
social and governance

scores showing significant positive

correlations, while environmental scores did not exhibit a
significant relationship. However, in terms of profitability, both
the composite ESG score and the scores for environment, social,
and governance are significantly positively correlated with corporate

profitability, suggesting that companies with high ESG performance
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can achieve higher financial returns. Additionally, Chen et al. (2023)
confirmed the positive correlation between ESG performance and
corporate financial performance, particularly under high-risk
scenarios, where the positive impact of ESG ratings on corporate
financial performance is more pronounced. ESG performance not
only affects internal financial performance but also has a profound
impact on market performance. Zhou et al. (2022), through
that an ESG
performance of listed companies can enhance their market value,

empirical analysis, found increase in the
with the company’s financial performance demonstrating a
significant mediating effect in this relationship. This finding
indicates that ESG performance not only directly increases
corporate value but also indirectly strengthens market
performance by improving financial performance. Broadstock
et al. (2021) further revealed the unique role of ESG performance
during financial crises. They found that high ESG portfolios typically
outperform low ESG portfolios during financial crises, and ESG
performance helps mitigate financial risks. In the context of digital
transformation, ESG performance has also shown new trends. Fang
et al. (2023) demonstrated that corporate digitalization can
significantly enhance ESG scores, particularly for non-politically
connected companies and those located in regions with high-quality
institutional environments, where this positive effect is more
pronounced. Lu et al. (2024) also confirmed the promoting effect
of digital transformation on ESG performance and revealed the key
roles of internal control and green innovation in this process.

In the realm of corporate financial performance, a multitude of
scholars have delved into the multifaceted factors influencing it from
wealth  of
underpinnings for corporate management and strategic

formulation. Regarding corporate operations and management,

various  perspectives, providing a theoretical

effective managerial practices are deemed crucial for enhancing
financial performance. Kober et al. (2012) discovered that while
Total Quality Management (TQM) practices widely adopted in large
enterprises did not significantly improve the financial performance
of small and medium-sized enterprises (SMEs), this conclusion
highlights the differential applicability of management practices
(2019), by
equation

across enterprises of different scales. Ma et al
differential
corporate

constructing  fractional-order models,

analyzed the impact of management team

characteristics—such as age, international experience, and
educational level—on financial performance, underscoring the
importance of management team heterogeneity. Furthermore, He
et al. (2021), in their study of China’s electricity and gas industries,
found no significant financial performance differences between
state-owned and private enterprises, challenging the traditional
bias towards state-owned enterprise performance. Technological
innovation, as a driving force for corporate sustainability, has
been widely validated for its positive impact on financial
performance. Ji et al. (2020), in their study of Chinese listed
companies, found that Information Technology (IT) investment,
especially innovative IT investment, although not showing
significant advantages over non-innovative investment in some
financial indicators, can overall enhance corporate profitability.
Similarly, Ren and Li (2022), in their study of renewable energy
enterprises, pointed out that digital transformation significantly
improves corporate financial performance by promoting green
The external environment of

technological ~ innovation.
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enterprises, including market structure and policy orientation,
also profoundly affects financial performance. Toyli et al. (2008),
in their study of Finnish SMEs, showed that while the direct link
between logistics performance and financial performance is not
apparent, improving logistics performance could become an
effective way for enterprises to gain competitive advantage. Wu
and Huang (2022), focusing on Chinese new energy enterprises,
found that digital finance can alleviate corporate financing
constraints, thereby enhancing financial performance, with effects
being more pronounced in SMEs and non-state-owned enterprises.
Moreover, while pursuing economic benefits, enterprises must also
consider social responsibility and sustainable development.
Bartolacci et al. (2020), through a literature review, revealed
research themes in SMEs regarding sustainability, innovation,
entrepreneurship, corporate social responsibility, and green
management, emphasizing the potential impact of these factors
on financial performance. Boakye et al. (2020), in their study of
UK SMEs, found a non-linear relationship between sustainable
environmental practices and financial performance, suggesting
that enterprises need to invest moderately in environmentally
friendly practices to maximize financial returns.

In summary, research on corporate ESG performance and
financial performance has shown a trend towards diversification
and depth. Current studies on ESG performance primarily focus
on its impact on corporate value, profitability, market
performance, and digital transformation. Regarding financial
performance, existing research delves into its influencing factors
from various dimensions, including corporate operations and
management, technological innovation, external environment,
and social responsibility. Studies generally agree that effective
management practices, investment in technological innovation,
a favorable external environment, and proactive fulfillment of
social responsibilities can significantly enhance corporate
financial performance. However, despite the considerable depth
of research in the field of ESG performance, the discussion on the
relationship between ESG performance and corporate financial
performance in existing literature is relatively limited, lacking
profound and systematic analysis. Particularly in the Chinese
market, empirical studies on listed companies in the Shanghai
and Shenzhen stock markets are insufficient, failing to fully reveal
how ESG performance specifically affects corporate financial
performance and the heterogeneity of this relationship under
different circumstances. In light of this, based on data from
listed companies in the Shanghai and Shenzhen stock markets
from 2009 to 2021, a fixed-effects model is employed to
systematically impact of corporate ESG

performance on financial performance. This paper not only

examine the

analyzes the heterogeneous impact of ESG performance on
financial performance from multiple perspectives such as
corporate geographical location, property rights, and industry
characteristics but also further explores the moderating roles of
corporate financing environment and innovation focus in this
relationship. This study not only fills the research gap in the
relevant field but
understanding the ESG value creation process, which is of

also provides a new perspective for
significant theoretical and practical importance for guiding
corporate  practices, allocation, and

promoting sustainable development.

optimizing resource
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3 Theoretical analysis and research
hypothesis

When examining the impact of ESG performance on the financial
performance of listed companies on China’s Shanghai and Shenzhen
stock exchanges, it is necessary to discuss it from the perspectives of
environmental, social responsibility, and corporate governance.
Firstly, from an environmental standpoint, according to
stakeholder theory (Freeman and Evan, 1990), corporations that
assume environmental and social responsibilities can convey
signals of trustworthiness to stakeholders, thereby enhancing their
willingness to cooperate and improving the efficiency with which they
participate in value creation. For instance, companies that prioritize
employee welfare, community relations, and supply chain
management can garner consumer and public trust and support,
translating into brand value and, consequently, enhancing corporate
financial performance (Waddock and Graves, 1997). Secondly, from
the perspective of social responsibility, the resource dependence
theory (Singh et al, 2011) further posits that corporations that
undertake environmental and social responsibilities can access key
strategic resources, thereby forging their competitive edge. A strong
ESG performance signifies that a company can fulfill its contracts with
stakeholders effectively, thereby earning their trust and support and
securing the resources and environment needed for sustainable
development (Branco and Rodrigues, 2006). Thirdly, from the
perspective of corporate governance, efficiency theory emphasizes
that improvements in management capabilities and technological
levels resulting from ESG performance are significant factors
affecting corporate efficiency. Companies with high ESG standards
tend to have stronger management capabilities, fewer agency issues,
and more effective incentive and restraint mechanisms for executives,
prompting executives to be more diligent and responsible, which in
turn enhances corporate financial performance (Flammer, 2015). In
theoretical ~analysis

summary, suggests that corporate ESG

performance can positively motivate corporate financial
performance by strengthening stakeholder cooperation, securing
key strategic resources, and enhancing management efficiency and
technological proficiency. Therefore, we propose the fundamental

research hypothesis H1 for this paper.

H1: Corporate ESG performance can positively motivate corporate
financial performance.

When examining the impact of Environmental, Social, and
(ESG)
performance, the degree of corporate financing constraints serves
as a pivotal moderating factor, the significance of which cannot be

Governance performance on corporate financial

overlooked. According to signaling theory (Connelly et al., 2011), a
corporation’s robust ESG performance can convey positive signals
to the market, bolstering investor confidence and consumer loyalty,
which may subsequently foster the enhancement of financial
performance (Godfrey et al., 2009). However, when corporations
confront financing constraints, their capital allocation decisions
tend to be more circumspect, favoring the safeguarding of short-
term financial objectives over long-term ESG investments (Myers
and Majluf, 1984). This is because, although ESG investments
contribute to constructing a corporation’s long-term competitive
edge, their returns are typically delayed and cannot immediately
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alleviate the corporation’s capital constraints. Consequently, under
tighter financing constraints, corporations may reduce ESG-related
expenditures to maintain necessary liquidity, a move that will
undoubtedly diminish the positive promotional effect of ESG
performance on financial performance (Tan et al, 2024). In
summary, the degree of corporate financing constraints plays a
negative moderating role in the relationship between ESG
performance and financial performance, such that the more
severe the financing constraints, the more likely the positive
impact of ESG performance on financial performance is to be
attenuated. Based on the aforementioned analysis, this paper
posits research hypothesis H2:

H2: The degree of corporate financing constraints exerts a negative
moderating effect on the relationship between ESG performance and
corporate financial performance.

When examining the impact of ESG performance on
corporate financial performance, the emphasis on corporate
innovation as a significant moderating variable, its positive
role should not be overlooked. According to stakeholder
theory, a company’s fulfillment of ESG responsibilities is not
only related to environmental and social welfare but also directly
affects the company’s long-term competitiveness and financial
performance. The emphasis on corporate innovation plays a
crucial moderating effect in this process. Firstly, corporate
innovation can drive the optimization of products and
processes, enhance resource efficiency, and reduce production
costs, thereby strengthening the company’s profitability. For
instance, through green technological innovation, companies
can develop more competitive products that meet consumer
demand for environmentally friendly products while reducing
environmental pollution (Ambec and Lanoie, 2008). Such
innovative actions not only align with ESG criteria but also
bring additional financial returns to the company. Secondly,
corporate innovation helps to build technological barriers and
form competitive advantages, further enhancing corporate
financial performance. In a highly competitive market
environment, companies that can innovate in environmental
protection, social responsibility, or governance mechanisms
are more likely to gain investor favor and consumer trust,
thereby expanding market share and improving profitability
(Friede et al, 2015). Additionally, corporate innovation can
promote the improvement of internal governance, reduce
management costs, and increase decision-making efficiency, all
of which will have a positive impact on corporate financial
performance. In the emphasis on corporate

innovation plays a positive moderating role in the relationship

summary,

between ESG performance and corporate financial performance.
Companies that highly value innovation while fulfilling ESG
likely to

environmental,

responsibilities are more achieve synergistic

optimization of social, and governance
objectives, thereby enhancing corporate financial performance.

Therefore, we propose research hypothesis H3:
H3: The emphasis on corporate innovation has a positive

moderating effect on the relationship between ESG performance
and corporate financial performance.
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4 Research design
4.1 Sample selection and data sources

The research topic of this paper is the impact of ESG evaluation
on corporate green innovation, for the consideration of data
availability and reasonableness, the data sources of this paper
include CSMAR Cathay Pacific database, WIND database, and
CNRDS database, and merge the CSI ESG evaluation database
according to the stock code and year, and the research interval
includes the samples of listed companies in Shanghai and Shenzhen
from 2009 to 2021. The research interval includes the samples of
listed companies in Shanghai and Shenzhen from 2009 to 2021. In
order to avoid the influence of outliers or other factors, this paper
shrinks the data by 1% and 99% and does the following
screening process:

(1) Exclude data on stocks labeled as S, ST, and ST*. These
markers represent firms facing delisting risk, and such
firms usually have more abnormal volatility, so these
samples lack typicality and are not suitable for analyzing
general patterns.

(2) Stock samples with significant missing values were excluded.
This is done to ensure the completeness and accuracy of the
data; samples with more missing values may affect the
accuracy and credibility of the analyzed results.

(3) Exclusion of financial industry stocks. Due to the special
characteristics of the financial market, its earnings
volatility is quite different from listed companies in
other industries, so the sample of stocks in the financial
industry will be excluded to ensure the comparability and
accuracy of the study.

Through the above processing, this paper finally obtained a total
of 21,430 researchable samples. In addition, the data processing and
regression analysis of this paper use statal6 software.

4.2 Variable selection and modeling

4.2.1 Variable selection
4.2.1.1 Explanatory variables
This paper adopts the Huazheng ESG rating system, which is
widely recognized in China, as the proxy for ESG sustainable
investment in this paper, which classifies the assessed entities
into nine grades of “AAA-C”. The Huazheng ESG rating system
draws on the core concepts of international ESG and combines them
with China’s information disclosure and corporate characteristics to
build an evaluation framework that includes first-level pillar
third-level
indicators ~ for

indicators, second-level subject indicators, topic

indicators, and fourth-level bottom-level
environmental, social, and governance aspects. Among them,
there are more than 300 underlying data indicators and
intelligent algorithms are applied to calculate them. The final
rating covers the total ESG score as well as the scores of the
first-, second- and third-level indicators, which are all between
0 and 100, with higher scores implying better performance on

the indicator.
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Although Huazheng ESG scores are widely used, there is no official
ESG rating standard set by the relevant regulatory authorities, so ESG
scores are provided by third-party organizations with different
standards. However, as the ESG evaluation index can represent the
level of a company’s sustainable development input, the index is valued
by many investors as well as business operators, and therefore it is
equivalent to a kind of external governance mechanism that pushes
companies to operate in a more standardized manner. Considering that
the ESG scores of enterprises may have a certain reverse causality with
their green innovation ability, which may lead to a certain endogeneity
in the model of this paper, for the sake of robustness, this paper refers to
the practice of in the following paper, using the ESG scores of listed
companies for the first time by the Business Way to Unite Green as an
exogenous shock, and utilizing double-difference method to conduct
the robustness test.

4.2.1.2 Explained variables

This paper selects Return on Assets (ROA) as the dependent variable
for measuring corporate financial performance, and compared to other
common metrics such as Return on Equity (ROE), Return on Assets
(ROA), and Earnings Per Share (EPS), ROA possesses unique strengths.
Firstly, ROA takes into account the entirety of a company’s assets, not
just shareholder equity, thus providing a more comprehensive reflection
of the firm’s overall profitability and asset utilization efficiency. Secondly,
ROA mitigates the impact of equity structure changes on ROE,
enhancing the comparability among firms with different capital
structures. Moreover, compared to ROE, ROA offers a more
straightforward computational method, facilitating understanding and
application. Lastly, while EPS can intuitively reflect the profit level of
common stock, it is susceptible to changes in equity and does not
account for the efficiency of the firm’s total asset utilization. In
conclusion, ROA, as an indicator of corporate financial performance,
exhibits comprehensiveness, comparability, and intuitiveness, making it
more suitable for the research objectives of this paper.

4.2.1.3 Control variables

Regarding the selection of control variables, this paper draws on
the study of and selects control variables related to the financial
performance of the firm, including: firm size (Size); asset-liability
ratio (Lev); number of years the company has been listed (ListAge);
growth rate of the firm’s operating revenues (Growth); proportion of
shares held by the first largest shareholder (Top1); capital density of
the firm (K); and the firm’s labor productivity (L). The specific
definitions of the variables are shown in Table 1. In order to make
the data smoother and easier to be interpreted, all numerical
variables are logarithmically manipulated in this paper.

4.2.2 Modeling

The subject of this paper is the impact of ESG evaluation on
corporate financial performance, based on this reference to previous
literature, in order to verify the hypothesis H 1, this paper sets up the
following econometric models. The following model controls for a
suite of control variables that may influence corporate financial
performance, as well as the impact of time and individual differences
on corporate financial performance, effectively measuring the
influence of corporate ESG performance on its financial
outcomes. Its regression results can provide empirical evidence
for the government to refine and optimize the ESG evaluation
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TABLE 1 Definitions and descriptions of research variables.

Variable type

Variable name

Variable symbol

10.3389/fenvs.2025.1507151

Variable description

Explanatory variable Financial performance ROA Net profit rate of total assets
Explanatory variable ESG score ESG Huazheng ESG scores
Control variable Enterprise size Size Logarithm of total assets at year-end
Asset-liability ratio Lev Total liabilities/total assets
Number of years listed Listage Number of years the company has been listed
Revenue growth rate Growth Ratio of operating income to prior period’s operating income
Corporate equity concentration TOP Shareholding ratio of the largest shareholder
Enterprise capital intensity K Fixed assets/number of employees
Employee labor productivity L Operating income/number of employees

TABLE 2 Descriptive statistics of variables.

Variable Variable Observed Average Standard Minimum Maximum

name definition value value deviation value values

ROA Return on total assets 21,430 0.04 0.06 —0.244 0.193

ESG Annual average of ESG 21,430 4.18 1.00 1.000 8.000
scores

Size Enterprise size 21,430 2234 1.30 20.113 26.352

Lev gearing 21,430 0.42 0.20 0.054 0.869

Age Age of business 21,430 11.06 7.10 2.000 27.000

Growth Revenue growth rate 21,430 0.37 0.89 -0.638 6.032

TOP Corporate equity 21,430 35.04 15.00 9.000 74.980
concentration

K Enterprise capital intensity = 21,430 0.54 0.83 0.013 5.707

L Employee labor 21,430 1.58 2.10 0.178 14.289
productivity

system and incentive mechanisms, and offer guidance for businesses
to enhance their financial performance.

ROA; =B, + B ESGy + X +y, + 0, + & (1)

where ROA;; denotes the return on assets for firm i in year t, ESG;
signifies the ESG score for firm i in year t, X represents a suite of control
variables, y; captures the firm fixed effect, 0, accounts for the year fixed
effectss, and ¢; is the error term. Under the premise of ensuring data
stationarity and interpretability, all variables in this study have been log-
transformed. By controlling for year and firm fixed effects, the
regression outcomes of this study’s econometric model are deemed
more robust compared to those in other literature.

4.3 Descriptive statistics of variables

As can be seen from Table 2., the average value of return on
total assets of Chinese listed companies is only 0.04, with a

Frontiers in Environmental Science

maximum of 0.193 and a minimum of —0.244, which indicates
that the overall level of return on assets is low and varies
considerably; the average ESG score is 4.18, with a maximum
of 8, and the standard deviation is 1, which makes the overall level
more concentrated.

From the control variables, the minimum value of enterprise
size is 20.113, the maximum value is 26.352, and the standard
deviation is 1.3, which shows that the distribution of enterprise
size of Chinese listed companies is more concentrated. The
minimum value of return on total assets is —0.244, the
maximum value is 0.193, the mean value is 0.04, and the
standard deviation is 0.06, which shows that there is a huge
difference in return between different enterprises. It is also worth
noting that the maximum value of enterprise capital density is
5.707, the minimum value is 0.013, and the difference is also
large, and the average value of enterprise employee labor
productivity is 1.58, and the standard deviation is 2.10, and
the difference is also large.
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TABLE 3 Tests for multiple covariance.

10.3389/fenvs.2025.1507151

Variables (1) (2 (3) (4) (5) (6) () (8)
ESG 1.000

Size 0.129%** 1.000

Lev —0.022*** 0.183*** 1.000

Age 0.164*** -0.026*** —-0.36*0 1.000

Growth 0.091 -0.012* —0.137* 0.3710¢ 1.000

TOP —0.001*** 0.024** —0.014** 0.095%** 0.064*** 1.000

K 0.032¢ 0.078*** 0.1077* 0.084* -0.001 0.004 1.000

L 0.078*** -0.002 —0.072%** 0.180*** 0.202*** —0.079*** 0.1167* 1.000

Notes: 1. ***, **, and * denote significance levels of 1%, 5%, and 10%, respectively. 2. Values in parentheses are t-values.

TABLE 4 VIF test.

Variable nhame VIF 1/VIF
ESG 1.82 0.548,772
Size 137 0.73254
ROA 1.25 0.797,654
Lev 1.22 0.8176
Age 1.21 0.828,403
Growth 111 0.902,637
TOP 1.07 0.93199
K 1.03 0.967,774
L 1.01 0.487,493
Mean VIF 1.35

TABLE 5 F-test.

Test Statistic

Significance level

73.57 0.0000 1%

4.4 Multicollinearity test

In order to assess the problem of multicollinearity between the
explained variables, explanatory variables and control variables and its
extent, this paper has conducted the correlation test analysis between
the variables and the results are shown in Table 3. According to the
correlation coefficient matrix, it is found that the correlation coefficients
between the variables are small and it can be initially concluded that
ESG evaluation positively affects corporate financial performance.

In order to exclude the effect of multicollinearity, this paper further
conducted the Vif test. As is shown in Table 4, the minimum value of
variance expansion factor (VIF) of the explanatory variables is 1.01, the
maximum value is 1.82, and the mean value is 1.35, which is much
lower than the critical value of multicollinearity.10 Therefore, the
multicollinearity between the variables is within the acceptable
range, and further regression analyses can be carried out.
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TABLE 6 Hausman test.

N e

Significance level

Hausman 29.00 0.0000 1%

4.5 Model selection

4.5.1 F-test

By performing an F-test as shown in Table 5., we find a p-value
well below the commonly used significance level of 0.01. This result
gives us good reason to reject the original hypothesis that there arve
no individual effects in the model. It suggests that there may be
unique individual characteristics of the individuals in the sample
that are not adequately captured in the ordinary least squares (OLS)
mixed regression model.

4.5.2 Hausman test

In addition, this paper also chose the Hausman test to determine
whether fixed effects or random effects. As is shown in Table 6, the
chi-square statistic of the test is 29.00, the p-value is less than 0.01,
which significantly rejects the original hypothesis, so it can be
concluded that the individual fixed effects are significantly better
than the random effects model in this paper’s modeling design, and
as a result, this paper chooses the fixed effects model.

5 Empirical results and analysis
5.1 Benchmark regression

In order to further explore the role of ESG on financial
performance, this regression analysis of data variables with
reference to Equation 1 is presented in Table 7. Column (1) is a
univariate regression of ESG evaluation on green innovation, and
the result is positive and significant, indicating that there exists a
significant positive relationship between the two, and it still holds
after control variables are added in column (2). Column (3) adds
fixed effects to column (1), and the coefficient of ESG evaluation is
still positive and significant, indicating that the correlation between
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TABLE 7 Analysis of the impact of ESG evaluation on the financial performance of companies.

Variables
ESG 0.095%** 0.037*%* 0.040*** 0.031*
(8.80) (4.58) (4.72) (3.72)
Size 0.260*** 0.2390*
(12.74) (10.15)
Lev —0.142** 0.068
(-2.11) (0.90)
Age —0.010*** 0.029
(-5.29) (0.61)
Growth —-0.004 0.006
(~0.49) (0.98)
TOP —0.002*** 0.001
(-2.65) (0.38)
K -0.023 0.059**
(=1.27) (2.44)
L —0.026*** —0.026***
(-5.13) (-4.23)
Constant —-0.066* —5.308*** 0.235%%* —5.112%**
(-1.69) (-12.53) (5.88) (-8.81)
Firm fixed effect Uncontrolled Uncontrolled Containment Containment
Time fixed effect Uncontrolled Uncontrolled Containment Containment
Observations 21,430 21,430 21,430 21,430
R-squared 0.017 0.154 0.129 0.152

Notes: 1. ***, **, and * denote significance levels of 1%, 5%, and 10%, respectively. 2. Values in parentheses are t-values. 3. All regressions use standard deviations for firm-level clustering.

the two still holds after considering unobservable factors that change
over time and region. The regression in column (4) adds both
control variables and two-way fixed effects, and the coefficient of
ESG evaluation level is 0.031 and significant at 1% confidence
interval, which indicates that controlling for other factors
unchanged, every 1% increase in the amount of ESG evaluation
promotes an increase in the amount of corporate financial
performance authorization by 0.031%. This suggests that the level
of ESG evaluation positively influences the level of firms’ financial
performance. Initially, it confirms the hypothesis of this paper. In
order to further verify the hypotheses of this paper, the paper also
does various robustness tests later on.

5.2 Robustness results

5.2.1 Replacement of explanatory variables
Enterprise financial performance refers to the transformation

process of enterprises in the process of business management and

development by adopting a series of environmental protection
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measures and strategies in order to reduce the negative impact
on the environment, improve the efficiency of resource utilization,
and achieve sustainable development. Since the enterprise green
innovation variable only reflects the enterprise’s green innovation
level, the measure of its transformation is still lacking, for this
reason, this paper draws on the research of Wang et al. (2023) on the
basis of the benchmark study to replace the green innovation level
using the enterprise’s green total factor productivity, and for the sake
of robustness, this paper calculates the total factor productivity by
using the OP’s improved method, the LP method, which is brought
into the original equation to conduct a regression. As is shown in
Table 8, the result is still positive and significant, indicating that ESG
evaluation significantly promotes the rise of enterprise green total
factor productivity, which verifies the basic conclusion of this paper.

5.2.2 Substitution of explanatory variables
Considering that the enterprise’s ESG score itself may have a certain
reverse causality with its green innovation capability, which may lead to
a certain endogeneity in the model of this paper, for the sake of
robustness, this paper refers to practice in this part, using the third-
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TABLE 8 Replacement of explanatory variables.

10.3389/fenvs.2025.1507151

Variables
ESG 1.3490¢ 0.057*** 1.386*** 0.038***
(71.82) (5.34) (71.31) (3.25)
Size 0.629*** 0.630%**
(172.54) (164.51)
Lev 0.706*** 0.706***
(34.72) (31.23)
Age —0.002*** —0.002***
(-4.41) (-3.86)
Growth —0.091*** —0.090***
(-29.69) (-22.73)
TOP 0.001*** 0.001*
(5.08) (5.21)
K —0.326%** —0.325***
(-86.00) (-64.03)
L 0.153*** 0.152*
(97.94) (57.27)
Constant 8.885%** —5.342%%* 8.781%%* —5.418***
(1,365.88) (-72.68) (297.72) (=70.62)
Firm fixed effect Uncontrolled Uncontrolled Containment Containment
Time fixed effect Uncontrolled Uncontrolled Containment Containment
Observations 27,411 23,857 27,411 23,857
R-squared 0.158 0.814 0.162 0.815

Notes: 1. ***, **, * denote significance levels of 1%, 5%, and 10%, respectively. 2. Values in parentheses are t-values.

party organization’s first ESG score for each listed company as an
exogenous shock, if the enterprise was announced ESG score in that
year, the identifying variable ESG_DID is assigned a value of 1, and vice
versa is 0. From this, a multi-temporal difference-in-difference method
is constructed and used to conduct a robustness test. As is shown in
Table 9, results are still significantly positive, indicating that ESG shocks
have a strong positive impact on the financial performance of firms, and
specifically, when the firm’s ESG scores are published in the market it
usually leads to an increase in the firm’s financial performance
by 0.163%.

5.2.3 Endogeneity test

The endogeneity problem usually refers to the fact that the
explanatory variables in the model are correlated with the error
term, and this correlation can lead to bias and inconsistency in the
parameters estimated by ordinary least squares (OLS). In this paper,
we address the endogeneity problem by using explanatory variables
lagged by two periods as instrumental variables based on previous
literature (Angrist and Evans, 1998; Cools et al., 2017). From the
perspective of exogeneity of instrumental variables, instrumental
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variables should only affect the dependent variable (corporate
financial performance) through the endogenous explanatory
variables (ESG evaluation index of the current period), i.e., the
instrumental variables are not correlated with the error term of the
model because the ESG evaluation index of the two lagged periods is
correlated with that of the current period, which has little
relationship with the corporate financial performance of the
current period, and it does not significantly affect the current
corporate financial performance situation, from which we can
obtain consistent and unbiased estimation results.

Columns (1) and (2) of Table 10 show the instrumental variable
regression results, column (1) shows the first stage regression results
of the instrumental variables, the instrumental variables are
regressed on the endogenous variables, the results are all
positively correlated and significant at 1% confidence level, which
indicates that the ESG evaluation level in the current period is
developed from the lagged two-periods, which ensures that the
instrumental variables are exogenous and at the same time also
have a strong correlation. Column (2) presents the results of the
second-stage regression of the instrumental variables, which show
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TABLE 9 Restricted sample intervals.

10.3389/fenvs.2025.1507151

Variables
ESG_DID 0.908*** 0.312* 0.2740¢ 0.163**
(19.00) (7.94) (10.16) (5.77)
Size 0.383*** 0.2184*
(16.26) (9.93)
Lev 0.115 0.067
(1.31) (0.94)
Age —0.018*** 0.024
(=7.16) (0.38)
Growth —0.029*** 0.004
(-2.98) (0.76)
TOP —0.004*** 0.001
(~4.00) (0.53)
K —-0.024 0.047**
(=1.17) (2.24)
L —0.052*** —0.017***
(-8.26) (-2.89)
Constant 0.579*** —7.403*** 0.175%** —4.632***
(46.87) (-15.22) (9.60) (-8.68)
Firm fixed effect Uncontrolled Uncontrolled Containment Containment
Time fixed effect Uncontrolled Uncontrolled Containment Containment
Observations 34,860 26,282 34,860 26,282
R-squared 0.083 0.204 0.165 0.203

Notes: 1. ***, **, * denote significance levels of 1%, 5%, and 10%, respectively. 2. Values in parentheses are t-values.

that after considering endogeneity, the conclusion that ESG
evaluation promotes corporate financial performance still holds
and is significant at the 1% confidence level, which further
validates the accuracy of the benchmark regression in this paper.
In addition, this paper takes into account the effect of
heteroskedasticity and applies robust standard errors to the
regression. For the test of under-identification of instrumental
variables, the p-value of the LM statistic of Kleibergen-Paap rk is
less than 0.01, which indicates that there is no under-identification
of instrumental variables; for the test of weakly-identified
instrumental variables, the Wald F statistic of Kleibergen-Paap rk
is greater than the critical value of 16.38 at the Stock-Yogo weak
identification test at the 10% level, indicating that there is no weak
instrumental variable problem.

5.3 Moderator mechanism test

To ascertain the moderating effects of financial constraints and
resource misallocation, this paper introduces the moderating
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variable M into model (1) to establish model (2), as illustrated
below (Equation 2):

ROA; = B, + B,ESGy + B,Mjy + B,ESGiy x My + X +y, + 0, + &
(2)

where ROA; signifies the return on total assets for the firm in year t,
ESG; denotes the ESG score for the firm in year t, M, represents the
moderating variables, which include the degree of corporate
financing constraints (SA) and the firm’s focus on innovation
The term ESG; x M
between the ESG score and the moderating variables, X denotes
the control variables, y; signifies the individual fixed effects, 6,

(Innov). symbolizes the interaction

accounts for the year fixed effects and u is the error term. If f; is
positive, it indicates a positive moderating effect of the moderating
variables; if negative, it suggests a negative moderating effect.
This paper incorporates two moderating variables. The first is
the level of corporate financial constraints, measured using the FC
index proposed by Hadlock and Pierce (2010), with FC values
ranging from 0 to 1, indicating a more severe financial constraint
issue as the value increases. The second is the level of corporate
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TABLE 10 One-period lagged instrumental variables test.

10.3389/fenvs.2025.1507151

TABLE 11 Moderating effects of financing constraints and innovation levels.

Variables Variables
ESG (=iv) 0.077*** ESG 1.3490* 0.057***
(6.01) (71.82) (5.34)
L2.ESG 0.079*** FC 0.280**
(7.96) (249)
Size 0.219** 0.400%** ESG x FC —0.052**
(10.26) (39.66) (-2.07)
Lev —=0.723*** 0.2957* Innov -0.000
(-9.30) (6.44) (-0.03)
Age 0.031 -0.020%** ESG x Innov 0.053***
(0.46) (~16.90) (4.69)
Growth —0.013* —0.033*** Size 0.242%* 0.2147*
(-1.75) (-4.99) (10.00) (9.33)
TOP 0.003** —0.003*** Lev 0.103 0.095
(2.56) (-6.57) (1.38) (1.32)
K —0.039** -0.011 Age 0.049*** 0.007
(-2.15) (-1.22) (13.79) (0.11)
L —0.018** —0.063*** Growth 0.002 0.004
(-2.52) (-20.38) (0.32) (0.78)
Constant —-0.983 —8.325%%* TOP 0.001 0.000
(-1.52) (-42.84) (0.43) (0.30)
LM test 416.805 (0.016) K 0.049** 0.051**
Wald F test 190.54 (16.38) (2.34) (2.42)
Firm fixed effect Uncontrolled Uncontrolled L —-0.017%%* —-0.018%**
Time fixed effect Uncontrolled Uncontrolled (-2.69) (-2.96)
Observations 21,394 21,394 Constant —5.545%%* —4.623%%*
R-squared 0.042 0.213 (-10.55) (-8.38)
Notes: 1. **¥, **, * denote significance levels of 1%, 5%, and 10%, respectively. 2. Values in Firm fixed effect Containment Containment
parentheses are t-values.
Time fixed effect Containment Containment
innovation focus, measured by taking the logarithm of the number Observations 26,042 26,042
of invention patent applications filed by the company in that year Rosquared 0194 0205

plus one, with a higher value indicating a greater focus on
innovation.

This paper considers the moderating role of financing
constraints and innovation level in the impact of ESG evaluation
on firms’ financial performance. As is shown in Table 11, column (1)
represents the moderating role of financing constraints, and the
coefficient of the interaction term (ESG x FC) is negative and
significant, which suggests that financing constraints play a
facilitating role in ESG evaluation in reducing the financial
performance of firms. The possible reason is that when financing
constraints are high, firms have greater financial constraints to carry
out green innovation and may lack incentives for R&D, which leads

Frontiers in Environmental Science

11

Notes: 1. ***, **, * denote significance levels of 1%, 5%, and 10%, respectively. 2. Values in
parentheses are t-values.

to a partial suppression of the facilitating effect of ESG evaluation.
Incorporating the aforementioned findings, the validation of
Research Hypothesis H2 is confirmed.

As is shown in Table 11, column (2) represents the moderating
effect of innovation level, and the interaction terms (ESG x Innov)
are all positive and significant, indicating that innovation level plays
a facilitating role in the impact of ESG evaluation on firms’ financial
performance. The possible reason is that when the degree of
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TABLE 12 Analysis of regional heterogeneity.

(1) (2) (3)
Variables Eastern Eastern Western
ESG 0.0427%* 0.038** 0.044*
(4.38) (2.11) (1.83)
Size 0.208*** 0.264*** 0.279***
(8.11) (5.16) (3.42)
Lev 0.074 0.039 0.132
(0.87) (0.22) (0.68)
Age 0.009 -0.059 0.151
(0.12) (~0.33) (0.72)
Growth 0.007 -0.014 0.014
(1.18) (-1.21) (0.84)
TOP 0.001 -0.001 0.001
(0.73) (~0.24) (0.22)
K 0.046** —-0.003 0.082
(1.98) (=0.07) (1.41)
L —0.023*** 0.008 0.018
(-3.46) (0.41) (0.88)
Constant 0.042* 0.038** 0.044*
(4.38) (2.11) (1.83)
Firm fixed effect Containment Containment Containment
Time fixed effect Containment Containment Containment
Observations 18,511 4,512 3,016
R-squared 0.197 0.216 0.219

Notes: 1. ***, **, * denote significance levels of 1%, 5%, and 10%, respectively. 2. Values in
parentheses are t-values.

innovation level is high, firms have a stronger level of technology,
which can improve the overall operational efficiency of the firm and
thus increase profitability. In addition, enterprises with higher
innovation ability are more likely to obtain recognition and
financial support from investors and reduce the cost of capital,
thus further promoting the positive contribution of ESG to financial
performance. Incorporating the aforementioned findings, the
validation of Research Hypothesis H3 is confirmed.

5.4 Heterogeneity analysis

5.4.1 Regional heterogeneity

Considering the large differences in economic development
between the eastern, central and western regions of China, this
paper refers to the previous literature to distinguish the sample
into eastern, central and western enterprises. As is shown in
Table 12, the results show that ESG evaluation effectively
promotes the financial performance of enterprises only in the
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TABLE 13 Analysis of industry heterogeneity.

(1) (2)
Variables Heavily polluting Non-heavily polluting
industries industries
ESG 0.050*** 0.039***
(3.20) (4.26)
Size 0.259*%* 0.223*%*
(5.61) (8.85)
Lev -0.191 0.196**
(-1.30) (2.43)
Age ~0.163 0.035
(-1.01) (0.50)
Growth 0.003 0.002
(0.19) (0.47)
TOP 0.004 -0.001
(1.53) (-0.86)
K 0.011 0.025
(0.36) (1.18)
L ~0.003 —0.024%**
(-0.20) (-3.72)
Constant —4.919%%* —4.823*%*
(-3.93) (-8.08)
Firm fixed effect | Containment Containment
Time fixed Containment Containment
effect
Observations 6,153 19,889
R-squared 0.240 0.184

Notes: 1. **¥, **, * denote significance levels of 1%, 5%, and 10%, respectively. 2. Values in
parentheses are t-values.

eastern and central regions, and the effect of the eastern region is
the most obvious. ESG’s role in the promotion of financial
performance demonstrates obvious regional differences. The
possible reason is that the market is more developed and
information transparency is higher in the eastern and central
regions, and the effect of ESG on the market is more obvious. In
addition, from the perspective of human resources, there are
more colleges and universities in the east and central regions,
which have more high-quality talents and technical talents, and
there is a relative lack of such talents in the west, while the
financial performance of enterprises often requires more
specialized talents, which may lead to the effect of financial
performance of enterprises in the west is not obvious.

5.4.2 Industry heterogeneity

Considering that the difficulty and effect of financial performance
in the heavy pollution industry is not the same as in other industries,
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TABLE 14 Analysis of property rights heterogeneity.

@ (2)
Variables State enterprise  Non-state enterprise
ESG 0.038*** 0.033***
(2.64) (3.34)
Size 0.236%** 0.242***
(5.78) (8.51)
Lev -0.017 0.136
(-0.12) (1.60)
Age 0.170*** 0.023
(2.62) (0.25)
Growth 0.006 —-0.004
(0.75) (-0.62)
TOP -0.001 0.001
(~0.40) (0.41)
K 0.033 0.072**
(1.18) (2.19)
L -0.013 —0.028***
(=1.39) (-3.98)
Constant —6.601*** —5.148***
(~6.30) (-8.47)
Firm fixed effect Containment Containment
Time fixed effect Containment Containment
Observations 10,048 15,529
R-squared 0.254 0.163

Notes: 1. ***, **, * denote significance levels of 1%, 5%, and 10%, respectively. 2. Values in
parentheses are t-values.

and that the heavy pollution industry is the focus of attention in the
field of sustainable development, in order to explore the heterogeneity
of ESG evaluation for the industry, this paper refers to the previous
literature to divide all the samples into the heavy pollution industry
and the non-heavy pollution industry in this part. As is shown in
Table 13, the results show that the ESG evaluation can promote the
financial performance of the heavy pollution and non-heavy pollution
enterprises at the same time. , but the effect of ESG on promoting
firms’ financial performance is greater for firms in heavily polluted
industries. The possible reason is that heavy polluting industries face
greater environmental pressure and regulatory risks, such as stricter
emission standards and greater pressure on environmental
governance. In this case, heavy polluting enterprises may face
greater business risks and market pressures if they do not perform
financial performance, and in order to obtain investors’ recognition
and financial support more easily, enterprises in heavy polluting
industries may be motivated

more to perform financial

performance facilitated by ESG evaluation.
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5.4.3 Heterogeneity of business ownership
Considering that the role of ESG evaluation in state-owned and
non-state-owned enterprises is not certain, in order to improve the
credibility of the conclusions, this paper in this part of the sample is
divided
enterprises, and group regression. As is shown in Table 14, the

into state-owned enterprises and non-state-owned
results show that ESG evaluation can promote the financial
performance of state-owned and non-state-owned enterprises at
the same time, but the effect of ESG evaluation in promoting the
financial performance of the enterprise is greater for the non-state-
owned enterprises. This is primarily due to the fact that non-state-
owned enterprises face greater challenges in resource acquisition
and market competition, and thus rely more heavily on robust ESG
performance to craft their brand image, attract investors and
consumers, and secure a competitive edge in the market.
Moreover, the flexible decision-making mechanisms of non-state-
owned enterprises allow them to swiftly respond to market
opportunities presented by ESG, optimizing resource allocation
and reducing environmental and social risk costs, thereby directly
enhancing financial performance.

6 Conclusions and practical
implications

6.1 Conclusions

This study employs panel data from Chinese A-share listed
companies on the Shanghai and Shenzhen stock exchanges from
2009 to 2022 to conduct an empirical analysis of the impact of
corporate ESG performance on its financial performance, and
further explores the moderating effects of financing constraints and
innovation levels on this relationship. It discusses the influence of
corporate ESG performance on corporate financial performance from
both theoretical and empirical perspectives, providing crucial micro-
level evidence for assessing the economic effects of corporate ESG
performance. The study reveals that: (1) Corporate ESG performance
significantly enhances its financial performance, a finding that holds
after a series of endogeneity and robustness tests. (2) Financing
constraints and corporate innovation focus respectively strengthen
and weaken the positive incentive effect of corporate ESG
performance on corporate financial performance. (3) The impact of
corporate ESG performance on corporate financial performance
exhibits heterogeneity, with better incentive effects on the financial
performance of enterprises in the eastern regions, state-owned
enterprises, and high-pollution industries.

6.2 Practical implications

(1) The government should refine the ESG evaluation system and
incentive mechanisms. Regulatory bodies should further perfect
ESG assessment criteria to ensure their scientific rigor,
comprehensiveness, and transparency, while establishing

positive incentive mechanisms, such as tax incentives and

government subsidies, to reward enterprises with outstanding

ESG performance, thereby enhancing their motivation to

improve ESG standards. Particularly for enterprises in the
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eastern regions, state-owned enterprises, and those in high-
pollution industries, more targeted incentive measures should
be formulated to leverage their leading role.
Enterprises should alleviate financing constraints and
diversify financing channels: Governments and financial
institutions should collaborate to develop green financial
products, such as green bonds and green credit, offering
enterprises with good ESG performance a more diversified
range of financing options, reducing financing costs, and
alleviating financing constraints. Concurrently, establishing
an ESG-oriented credit rating system can guide capital
towards sustainable investment projects, facilitating
enterprises in obtaining broader financial support by
enhancing their ESG performance.
(3) The government should encourage corporate innovation to
enhance core competitiveness. Governments should increase
support for corporate research and development innovation,
including providing R&D subsidies, tax incentives, and
intellectual property protection, to motivate enterprises to
integrate ESG principles into their innovation strategies,
develop eco-friendly technologies, and improve the social
impact of products and services. This can mitigate the
negative moderating effect of innovation activities on the
relationship between ESG and financial performance,
achieving a win-win of economic benefits and social value.
(4) The government should implement differentiated policies to
promote balanced regional and industry development. In
light of the the of ESG

performance on corporate financial performance, the

heterogeneity in impact
government should implement differentiated ESG policies
based on the characteristics of different regions and
industries. For eastern regions and state-owned enterprises,
encouragement should be given to continue to lead and set
industry benchmarks; for central and western regions and
private enterprises, more policy support and technology
transfer are needed to help them overcome obstacles in
ESG practices, reduce disparities, and promote a
comprehensive enhancement of ESG standards nationwide

and balanced development among industries.
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