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Abstract. In recent years, the influence of female directors on corporate govern-

ance has garnered significant scholarly attention, particularly concerning their 

impact on environmental, social, and governance (ESG) performance. This study 

analyzes relevant data from non-financial companies listed on the Shanghai, 

Shenzhen, and Beijing A-shares from 2011 to 2024. Employing Ordinary Least 

Squares (OLS) regression for empirical analysis, the research indicates that the 

proportion of female directors significantly affects corporate ESG performance. 

This effect remains consistent irrespective of the company’s nature; however, in 

high-pollution industries, the enhancement effect of female directors on ESG per-

formance is notably more pronounced. The findings of this study provide valua-

ble insights for optimizing corporate governance structures and enhancing cor-

porate ESG outcomes. 

Keywords: Female Directors Proportion, ESG Performance, OLS Regression, 

High-pollution Industries, Corporate Nature. 

1 Introduction 

In the profound transformation of the global economy towards sustainable develop-

ment, the environmental, social, and corporate governance (ESG) performance of firms 

has emerged as a critical metric for evaluating their comprehensive value and long-term 

developmental potential [1]. As various societal sectors increasingly prioritize sustain-

able practices, stakeholders—including investors, consumers, regulatory bodies, and 

others—are placing heightened emphasis on corporate ESG performance. This focus 

relates not only to the social image of corporations but also to their market competi-

tiveness and long-term viability. Consequently, optimizing internal governance struc-

tures to enhance ESG performance has become a significant concern in both theoretical 

analysis and business practice. 

As the central entity for corporate strategic decision-making, the composition of the 

board of directors significantly influences the strategic orientation, decision-making 
quality, and operational efficacy of an enterprise [2]. Recent years have witnessed a
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rising proportion of female directors on corporate boards, prompting extensive aca-
demic and practical discourse on the interplay between board composition and ESG
outcomes. Female directors are often perceived as more attuned to risk in decision-
making, more oriented towards communication and collaboration, and more sensitive
to environmental and social responsibilities [3]. These attributes may empower them to
uniquely drive sustainable business practices. Nevertheless, extant research has yet to
achieve consensus on the correlation between the number of female directors and ESG
performance, particularly the varying impacts across diverse industries and corporate
contexts, necessitating further investigation.

While the existing literature addresses the relationship between female board repre-
sentation and corporate performance, it predominantly centers on financial outcomes,
with limited focus on ESG metrics. This study utilizes non-financial corporate data
from A-shares in Shanghai, Shenzhen, and Beijing spanning 2011 to 2024, concentrat-
ing on the influence of female director presence on ESG performance. The research
seeks to bridge this gap and enhance the understanding of female directors’ roles within
corporate governance. Practically, the findings can inform enterprises in crafting gov-
ernance strategies to optimize board composition. In light of the emergence of ESG-
driven investment, organizations are increasingly focused on improving ESG perfor-
mance to align with investor expectations and enhance market competitiveness. By elu-
cidating the mechanisms through which female directors impact ESG performance,
firms can strategically adjust board gender composition to harness the potential contri-
butions of female directors in advancing sustainable development. Furthermore, this
study will conduct heterogeneity analyses across various industries and corporate types
within the sample, aiming to equip companies with adaptive ESG strategies tailored to
specific industrial and governance contexts, thereby facilitating the attainment of sus-
tainable development objectives.

2 Theoretical Basis and Research Hypotheses

2.1 The Relationship Between the Proportion of Female Directors and ESG
Performance

According to the Theory of Social Preferences posited by Fehr and Schmidt, individu-
als, in their decision-making processes, consider not only their own benefits but also
the fairness and well-being of others [4]. Within corporate governance settings, female
directors frequently exhibit heightened social preferences, often advancing decisions
grounded in ethics and social responsibility, and actively engaging in ESG initiatives.
For instance, in resource allocation deliberations, female directors tend to advocate for
investments in environmental technology research and development. Although such in-
vestments might impact short-term profitability, they ultimately promote long-term en-
vironmental sustainability, consistent with ESG principles. This characteristic of prior-
itizing social preferences renders female directors more attuned to the broader societal
impacts of corporate actions, thereby fostering enhancements in diverse dimensions
such as environmental, social, and corporate governance performance. Research by Li
and Luo (2024) substantiates that female directors’ social preferences manifest in their
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focus on employee welfare, community development, and related areas [5]. They are
more likely to pursue equitable and reasonable compensation systems, emphasize the
workplace environment and career progression of employees, and actively engage in
community philanthropic activities. These actions facilitate the improvement of a com-
pany’s ESG performance within the social dimension, bolster its social image and rep-
utation, and support its long-term development and stability.

Furthermore, Social Role Theory, as delineated by Eagly, posits that societal gender
roles influence women’s behavioral tendencies within organizational contexts [6].
Women are generally predisposed towards “caring” and “relationship-oriented” behav-
iors, which, within the boardroom, lead them to prioritize initiatives related to social
responsibility, environmental sustainability, and employee welfare. Additionally, the
nurturing behavior exhibited by female directors extends to interactions between the
company and its external stakeholders, fostering harmonious and stable relationships
with entities such as suppliers, customers, and communities. This dynamic contributes
to an advantageous external environment conducive to the company’s sustainable de-
velopment. Considering these theoretical analyses presented above, this study proposes
the following hypothesis.

H1: An increase in the proportion of female directors on the board enhances the
overall ESG performance of the company.

2.2 Analysis of the Influence of Enterprise Nature

Non-state-owned enterprises typically exhibit greater flexibility in business decision-
making and are less constrained by the traditional frameworks governing state-owned
entities. Their governance structures and incentive mechanisms are generally more
market-oriented, enabling these enterprises to respond more effectively to changes in
the external environment and the needs of stakeholders [7]. Within this context, the
inclusion of female directors can substantially enhance their driving role in ESG initi-
atives. The ESG principles advocated by female directors align with the long-term de-
velopment strategies of the company, potentially introducing new developmental op-
portunities and competitive advantages. Furthermore, the relatively dispersed equity
structure of non-state-owned enterprises may amplify the influence of female directors
within the board, facilitating the development and implementation of ESG-related pol-
icies. Conversely, state-owned enterprises may encounter increased administrative in-
tervention and adhere to established decision-making processes, which could limit the
ability of female directors to advocate for ESG policies, thereby diminishing their pos-
itive impact on ESG performance to a certain extent [8]. Accordingly, the study posits
the following Hypothesis 2.

H2: In non-state-owned enterprises, the proportion of female directors will have a
more pronounced positive effect on the company’s ESG performance.

2.3 Analysis of the Impact of Industry Sensitivity

The internal configuration of enterprises across different industries can variably affect
their ESG performance. Specifically, industries characterized by high pollution levels
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often encounter stricter environmental regulatory policies and heightened public scru-
tiny [9]. In such contexts, the social preferences and risk awareness of female directors
incline them to prioritize environmental issues. They are well-positioned to leverage
their professional expertise and influence to advocate for increased investment and in-
novation in environmental areas such as energy conservation, emission reduction, pol-
lution prevention, and resource recycling. For instance, in environmentally sensitive
sectors such as chemicals and energy, female directors may actively promote the adop-
tion of more sustainable production technologies and processes, as well as the enhance-
ment of environmental management systems, to satisfy regulatory requirements and
improve the company’s social reputation [10]. Therefore, this study proposes the fol-
lowing Hypothesis 3.

H3: In high-polluting industries, the proportion of female directors will have a more
significant positive effect on ESG performance.

3 Empirical Testing

3.1 Sample Selection and Data Sources

This study utilizes the annual data of A-share listed companies in Shanghai, Shenzhen,
and Beijing from 2011 to 2024 as the initial sample. The data primarily originate from
the Choice financial data terminal and Bloomberg official website, adhering to the 2012
industry classification standards of the China Securities Regulatory Commission. To
ensure the robustness of the research findings, the initial sample was meticulously
screened as follows: (1) samples with incomplete variable data were excluded; (2) fi-
nancial listed companies were omitted; (3) a 1% and 99% winsorization was applied to
eliminate outliers. Following these procedures, a refined dataset comprising 4,702 com-
pany samples was obtained for subsequent analysis.

3.2 Variable Definition and Measurement

3.2.1 Explained Variable – ESG Performance (ܩܵܧ).
This study evaluates a company’s ESG performance utilizing Bloomberg’s ESG per-

formance rating. As a globally recognized provider of business and financial infor-
mation, Bloomberg offers authoritative ESG ratings by collecting fundamental data
from publicly disclosed ESG reports, corporate social responsibility (CSR) reports, an-
nual filings, proxies, corporate governance reports, and corporate websites [11]. Bloom-
berg employs sophisticated modeling techniques to calculate detailed ESG perfor-
mance metrics and ratings. The ESG score ranges from 0 to 100, with scores nearing
100 indicating optimal ESG performance.

3.2.2 Explanatory Variable – Female Director Proportion (ࡱࡸ࡭ࡹࡱࡲ).
Drawing on previous research, this paper selects the proportion of female directors

relative to the total number of directors as the explanatory variable [3]. A higher pro-
portion implies greater influence of female directors in the corporate governance
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framework, affecting the company’s decision-making, operations, and long-term stra-
tegic development.

3.2.3 Moderator Variables.
① Nature of Enterprise (ܵ݁ݐܽݐ): This research introduces a dichotomous variable

based on the ownership structure of the sampled companies, assigning a value of 1 to
state-owned enterprises and 0 to non-state-owned enterprises. ② Whether High-pollu-
tion Industry or not (ܲ݁ݐݑ݈݈݋): Following Ni’s (2016) methodology, this study catego-
rizes samples as whether high-pollution ones or not based on three regulatory docu-
ments: the “Classification Guide for Listed Companies” revised by the China Securities
Regulatory Commission in 2012, the “Classification Management Catalogue for Envi-
ronmental Verification of Listed Companies” formulated by the Ministry of Environ-
mental Protection in 2008, as well as the “Guidelines for Environmental Information
Disclosure of Listed Companies” [9]. Hence, industries with significant environmental
impacts, identified as highly polluting industries, encompass 16 sectors, including coal,
mining, textiles, leather, paper, petrochemicals, pharmaceuticals, chemicals, metal-
lurgy, and thermal power. Consequently, a binary variable is created to indicate whether
a company operates within a high-pollution industry, with a value of 1 indicating its
inclusion and 0 otherwise.

3.2.4 Control Variables.
The study further incorporates financial indicators pertinent to corporate perfor-

mance to control for potential confounding variables impacting ESG performance. The
control variables encompass the ratio of net cash flow from operating activities to total
assets (ܨܥ), return on assets (ܴܱܣ), fixed asset ratio (ܣܨ), fixed assets (݀݁ݔ݅ܨ), total
assets (ܣ), and the number of board members (݀ݎܽ݋ܤ).

3.3 Empirical Models

Based on the research hypothesis established in the previous text, a multiple regression
is constructed to verify the impact of the proportion of female directors on corporate
ESG performance. The regression method is as follows.

௜,௧ܩܵܧ = 0ߙ + ௜,௧ି1ܧܮܣܯܧܨ1ߙ + ௜,௧ି1ݎܸ݈ܽ݋ݎݐ݊݋ܥ2ߙ + ௜,௧ߝ (1)

Taking into account the moderating effect posited in Hypothesis 2 and 3, the paper
proposed models specified as follows.

௜,௧ܩܵܧ = 0ߚ + ௜,௧ି1ܧܮܣܯܧܨ1ߚ + ݐܽݐ2ܵߚ ௜݁,௧ି1 + ௜,௧ି1ܧܮܣܯܧܨ)3ߚ × (௜,௧ି1݁ݐܽݐܵ +
௜,௧ି1ݎܸ݈ܽ݋ݎݐ݊݋ܥ4ߚ + ௜,௧ߝ (2)

௜,௧ܩܵܧ = 0ߛ + ௜,௧ି1ܧܮܣܯܧܨ1ߛ + ݐݑ݈݈݋2ܲߛ ௜݁,௧ି1 + ௜,௧ି1ܧܮܣܯܧܨ)3ߛ × (௜,௧ି1݁ݐݑ݈݈݋ܲ +
௜,௧ି1ݎܸ݈ܽ݋ݎݐ݊݋ܥ4ߛ + ௜,௧ߝ (3)
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4 Research Results and Analysis

4.1 Descriptive Analysis

This study performed a descriptive statistical analysis on non-financial firms listed in
the A-share markets of Shanghai, Shenzhen, and Beijing from 2011 to 2024. The find-
ings are presented in Table 1. First, the mean value of corporate ESG performance is
30.5911, with a standard deviation of 9.7502, suggesting a variability in ESG perfor-
mance among the sample companies. The difference between the maximum and mini-
mum values of ESG variables is 10 times larger, reflecting the differences in the level
of emphasis, resource investment, and management level of different companies in en-
vironmental, social, and governance aspects. Second, the average proportion of female
board directors is 0.1704, indicating that women account for approximately 17% of
board members on average across the sample. The standard deviation of 0.1396 reflects
considerable variation in the proportion of female directors among the companies. The
distribution of control variables is within a reasonable range.

Table 1. Descriptive statistical results.

Variable Sample
number

Average
value

Standard
deviation Minimum Median Maximum

ESG 4702 30.5911 9.7502 7.8512 29.0916 75.6504
FEMALE 4702 0.1704 0.1396 0.0000 0.1429 0.8889

CF 4702 0.6034 0.0773 -0.6597 0.0549 1.5043
ROA 4702 4.7873 8.6511 -168.2957 4.2114 95.5374
FA 4702 0.2209 0.1811 0.0002 0.1780 4.1188

Fixed 4702 9.2137 0.7118 5.8074 9.2021 11.4099
A 4702 1.0018 0.0232 0.9034 1.0014 1.0895

Board 4702 8.8567 1.7481 4.0000 9.0000 18.0000
State 4702 0.2805 0.4493 0.0000 0.0000 1.0000

Pollute 4702 0.3522 0.4777 0.0000 0.0000 1.0000

4.2 Multicollinearity Test

Table 2 presents the variance inflation factors (VIF) for each variable, which are used
to assess potential multicollinearity issues within the model. The VIF values range from
1.0268 to 1.4929, all well below the commonly accepted threshold of 10, suggesting
that multicollinearity is not a significant concern and that there is a good level of inde-
pendence among the explanatory variables. Consequently, the results of the subsequent
regression analyses can be considered highly reliable.
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Table 2. Variable VIF calculation

Feature VIF
1 FEMALE 1.0268
2 CF 1.3525
3 ROA 1.3045
4 FA 1.4929
5 Fixed 1.4658
6 A 1.2494
7 Board 1.0711
8 State 1.0510
9 Pollute 1.1852

4.3 Panel Regression Analysis

The conducted regression analysis on the comprehensive sample highlights in Table 3.
shows a statistically significant coefficient of 0.0515, at the 1% significance ܧܮܣܯܧܨ
level. This finding suggests that an incremental increase in the proportion of female
directors corresponds to a 0.0515-unit enhancement in ESG performance for the firm.
This result implies that augmenting the proportion of female board members facilitates
the optimization of corporate ESG performance. It reflects the growing valuation by
the public and investors of gender diversity, positing that firms with a higher represen-
tation of female directors may be more aligned with these expectations. Female direc-
tors may contribute to advancing rigorous attention and pioneering improvements in
environmental, social responsibility, and corporate governance through diverse per-
spectives and a heightened sense of social responsibility, thereby substantiating the va-
lidity of Hypothesis 1.

In verifying Hypothesis 2, the study employs a moderating effect model, incorporat-
ing an interaction term between the proportion of female directors and a binary variable
denoting corporate nature. However, the analysis reveals that this interaction term does
not reach statistical significance, indicating that corporate nature does not significantly
moderate the relationship between female directors and ESG performance. Conse-
quently, to elucidate the impact of female director proportion on ESG across different
corporate natures, the study proceeds with a sub-sample regression analysis, the results
of which are also depicted in Table 3.

Within both state-owned and non-state-owned enterprises, the coefficient for the
proportion of female directors remains positive and statistically significant, at the 5%
level and 1% level, respectively. This outcome suggests that the beneficial influence of
female directors is not confined to state-owned enterprises but extends significantly to
non-state-owned enterprises characterized by higher marketization levels. In state-
owned enterprises, the advantageous role of female directors aligns with their inherent
social responsibility attributes and policy directions, such as heightened attention to
policy compliance and social image cultivation, thereby facilitating the fulfillment of
corporate social responsibility and environmental governance mandates. Conversely,
in non-state-owned enterprises, the persistent significance of the positive coefficient for
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female directors indicates that in governance settings that prioritize efficiency and in-
novation, female directors contribute to ESG performance enhancement through ele-
vated social responsibility and innovative ESG decision-making paradigms. This un-
derscores the universality and adaptability of gender-diverse governance across varying
corporate governance contexts, thus refuting the null hypothesis of Hypothesis 2.

Table 3. Regression results for three hypotheses.

Full Sample State-owned Enter-
prises

Non-state-owned En-
terprises Hypothesis 3

FEMALE 0.0515*** 0.0588** 0.0529*** 0.0346**
CF 0.5290*** 0.0986** 0.4823*** 0.5341***

ROA -0.1868*** -0.1642* -0.1577* -0.2406***
FA -0.3775*** -0.4926*** -0.2213*** -0.4855***

Fixed 0.6426*** 0.2264*** 0.6683*** 0.6256***
A 0.5805*** 0.3256*** 0.3840*** 0.5929***

Board -0.0369** -0.0645* -0.0706*** -0.0334**
Pollute / / / 0.0183***

FEMALE*Pollute / / / 0.0513**
year Yes Yes Yes Yes

Entity Yes Yes Yes Yes
F 92.66 17.51 46.59 77.91

R-squared 0.121 0.149 0.152 0.130
N 4702 1319 3383 4702

Note: The data in the table are regression coefficients of each variable, and ***, **, and * are
significant at the significance level of 1%, 5% and 10% respectively.

Hypothesis 3 posits the moderating role of industry sensitivity on the relationship
between the proportion of female directors and ESG performance. Specifically, it sug-
gests that the coefficient for the interaction term between Pollute and FEMALE, de-
noted as ܧܮܣܯܧܨ ∗ .is positive and statistically significant at the 5% level ,݁ݐݑ݈݈݋ܲ
This would indicate that the presence of female directors has a more pronounced posi-
tive impact on ESG performance within industries characterized by high pollution. Fe-
male directors are posited to adeptly balance short-term financial objectives with long-
term sustainable development goals from a gender-diverse perspective. In high-pollu-
tion industries, in particular, they are likely to be more attuned to social public opinion
and regulatory pressures, thereby driving firms to actively engage in ESG investment
and governance initiatives. Due to their heightened sensitivity to environmental and
social risks, female directors can more effectively balance the interests of various stake-
holders, leading to the development of more forward-thinking and inclusive corporate
strategies, thereby supporting the validity of Hypothesis 3.
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5 Conclusion

This study investigates the influence of the proportion of female directors on corporate
ESG performance through empirical analysis, and examines the moderating effects of
industry sensitivity and corporate ownership structure. The findings demonstrate that
an increased presence of female directors significantly enhances corporate ESG perfor-
mance, underscoring their critical role in fostering sustainable development within
firms. In highly polluting industries, the impact of female directors on ESG perfor-
mance is more pronounced, potentially due to the stringent environmental regulations
and social pressures these industries encounter. The social preferences and heightened
risk awareness attributed to female directors lead them to prioritize environmental con-
cerns, thereby encouraging firms to allocate more resources towards environmental
protection and innovation.

With regards to corporate ownership, the research indicates no moderating effect, as
the beneficial influence of female directors on ESG performance is evident in both
state-owned and non-state-owned enterprises. This may be due to various factors such
as the leadership style of female directors, the convergence of corporate governance
structures, the combined effect of external environments, and the universal presence of
corporate culture. Modern enterprises are increasingly prioritizing sustainable develop-
ment and social responsibility, values that are echoed across both state-owned and non-
state-owned firms. Female directors appear to align with these values, driving improve-
ments in ESG performance across different company types. Additionally, female direc-
tors may employ analogous strategies and methods in advancing corporate social re-
sponsibility, environmental protection, and internal governance, which can prove ef-
fective regardless of a company’s ownership structure.

In the context of the Chinese market, it is recommended that companies actively
increase the representation of women on their boards of directors to bolster ESG per-
formance. In high-pollution industries, companies can leverage the expertise and sense
of social responsibility of female directors to advance environmental protection and
sustainable development. Future research could explore the relationship between fe-
male directors and corporate ESG performance across diverse cultural backgrounds and
institutional frameworks, examining how cultural and institutional differences impact
this relationship. Further exploration of the specific mechanisms through which female
directors influence ESG performance—such as decision-making processes, policy ini-
tiatives, or team dynamics—could provide valuable insights. These research avenues
will contribute to a deeper understanding of the role and contributions of female direc-
tors in the sustainable development of enterprises.
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