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Abstract: As global focus persists on gender variety and corporate social responsibility, the
participation and influence of women in corporate governance, particularly their effect on the
environmental, social, and governance (ESG) performance of corporations, have garnered extensive
scrutiny. Studies have shown that women usually exhibit a more prudent approach to risk. In
corporations with decision-making and tend to care more about long-term corporate interests and
social responsibilities, the presence of women in executive roles confers a distinctive edge in
enhancing a firm’s ESG outcomes. This study explores the influence of women directors’ personal
characteristics on performance in ESG corporations and the findings suggest that the proportion of
female directors has a significant positive impact on the ESG performance of Chinese technology
companies. Furthermore, the corporate risk appetite has a positive moderating effect on the
relationship between the proportion of female directors and ESG performance. The higher
education that female directors get, financial professional background, and long-term experience
can more effectively promote the company’s ESG performance. This study enhances the theoretical
framework of corporate governance and ESG studies, while also offering innovative guidance for
firms to enhance their ESG scores and develop effective risk management strategies.
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1. Introduction

The global push for sexual parity is gaining momentum, leading to a heightened focus on the
inclusion of gender variety within corporate directorates. Research indicates that the inclusion of
females in the directorate can expand the scope of leadership viewpoints and enhance the efficacy of
corporate strategic choices and administrative oversight. Female directors, guided by elevated ethical
norms and a commitment to social accountability, tend to focus on the enduring welfare and societal
effects within the firm’s strategic choices [1]. Research indicates a strong correlation between the
presence of gender variety on corporate boards and the company’s environmental stewardship, fiscal
outcomes, as well as its dedication to corporate social aspects [2-4]. Women in directorial roles tend
to endorse innovative initiatives by management, exhibiting a more prudent approach to handling
risks and making strategic choices [5,6]. Companies with mixed-gender boards experience enhanced
influence on their environmental strategies and comprehensive business results [7,8]. These female
board members significantly contribute to the enhancement of decision-making quality within the
board, thereby advancing the company’s commitment to social and environmental responsibility [9].
Besides, women directors are outstanding in communication, teamwork, and dispute resolution,
which enhances the board of directors’ synergy and efficiency. These advantages are particularly
important in the rapidly changing and innovative technology industry.

In the corporate landscape, the significance of ESG is on the rise. It influences not just the
enduring viability of firms but also centers on the interests of parties such as financiers and the public.
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ESG performance has emerged as a critical benchmark for assessing a company’s capacity to pursue
sustainability and honor its societal duties. Outstanding ESG outcomes not only bolster a firm'’s
reputation and brand equity but also yield tangible financial rewards. For instance, superior
environmental practices can decrease expenses and lower pollution levels; a commitment to social
responsibility can elevate staff contentment and customer fidelity. The enhancement of investor
confidence and the mitigation of risks are substantially influenced by effective corporate governance
[10]. Companies have seen marked enhancements in their environmental and social metrics by
refining ESG transparency [9]. There is a strong correlation between ESG achievements and a firm’s
financial success, its approach to risk, and its competitive edge [11,12]. The composition of the board,
particularly the diversity of gender, has emerged as a critical element influencing a company’s ESG
outcomes during the advancement of ESG initiatives [13]. The potential damage to a company’s
reputation and value due to ESG-related controversies is not to be underestimated [12].

In the technology industry, as innovation-driven companies, more attention needs to be paid to
ESG performance. The reason is that its development not only has an impact on the economy but also
wields a substantial effect on both community and environmental domains [14]. The potential for
technology enterprises to foster enduring development is immense. Studies have shown that they
have performed well in ESG compliance, especially in terms of environment and governance, which
provides positive support for the operational efficiency and market value of enterprises [15]. While
pursuing technological innovation and improving economic efficiency, technology companies
should also actively pay attention to ESG performance [16]. Although technology companies play a
decisive role in promoting social progress and innovation, they will also have to deal with challenges
related to data privacy, ethics, and environmental impact. The tech sector, a prime example of a
knowledge-based industry, heavily depends on the instrumental influence of a gender-mixed board
to enhance its environmental and social outcomes [17]. The technology industry has been making
continuous progress, with outstanding innovation and transformation. The degree of attention paid
to ESG issues and the diversity of governance structures in this regard will show different
characteristics compared with traditional industries. Most technology companies will invest more
energy in environmental protection, social responsibility, governance transparency, etc., and place
more emphasis on innovation and diversification. Therefore, exploring the ESG performance of
technology companies and studying the factors that affect these performances can provide cutting-
edge perspectives and provide reference and inspiration for other industries.

Overall, ESG management in technology companies is crucial, while female leaders show a
strong association with ESG performance. This study examines the moderating role of risk on the
influence of women directors on ESG outcomes, as well as how the effect of female board members
on ESG varies across different risk thresholds in technology firms. The research provides a nuanced
understanding of the link between gender diversity in leadership and ESG scores, along with the
impact of risk appetite on the effectiveness and scope of gender diversity in the boardroom.

2. Literature Review

Academic research into the link between the credentials of women on corporate boards and
business risk has yielded a spectrum of insights and findings. There is a notable positive relationship
between the attributes of female directors and the level of corporate risk-taking. For example, a study
focusing on the German banking industry found that an increase in the number of female leaders on
boards corresponded with a rise in portfolio risk [18]; In a parallel vein, an examination of Spanish
businesses showed that those with increased female representation on their boards tended to
undertake greater risks, where both operational and bankruptcy risks were found to be positively
correlated with the gender diversity of the board [19]. Studies have shown an inverse relationship
between the qualifications of female directors and corporate risk, indicating that women on boards
excel in their supervisory roles [1]. Investigations into board effectiveness in managing R&D
investment risks [20], cultural moderation perspective [21], and decision-making styles [22] have all
pointed to a substantial negative correlation between gender diversity on boards and corporate risk-
taking. In contrast, Sila et al. [23] found no link between the background of female directors and
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corporate risk, suggesting that the presence of women on boards does not affect corporate risk levels.
These varying findings may result from differences in research settings, sampling criteria, and the
risk assessment methods utilized [24]. This meta-analysis sheds new light on the topic, suggesting
that there is an inverse relationship between the level of Board Gender Diversity (BGD) and corporate
risk, which is mainly due to the directors” oversight capacity rather than their consultative duties.
Varied associations—positive, negative, and mixed—have been noted between companies’ ESG
performance and risk within diverse national and sector-specific settings [25 - 27]. The role of ESG in
risk mitigation is gaining recognition, even though scholarly work has yet to firmly establish a direct
link between ESG and risk outcomes [28]. Although a positive link between ESG disclosure and
corporate performance is evident, more research is required to understand the lasting and immediate
impacts of ESG on the spectrum of risk types. Current studies depict a complex interplay among risk,
the involvement of women on boards, and ESG considerations.

The current body of research offers a meaningful understanding of the connection between
women in director roles and ESG practices. Findings from pertinent investigations indicate that a
diverse gender composition within the boardroom positively influences a firm’s ESG outcomes [9,29-
31].

Recent studies investigating the interplay between female directors, ESG performance, and risk
have revealed that ESG performance negatively impacts financial risk in oil and gas companies, with
board gender diversity intensifying this relationship [27]. The presence of female directors enhances
the effectiveness of board oversight, increasing the transparency of the firm’s socially responsible
investment program. This, in turn, improves ESG disclosure and signaling, ultimately reducing
corporate risk and boosting corporate performance [32].

Risks affect the formulation of corporate strategies, including the emphasis on ESG performance,
and different levels of risk change the background and conditions of the board’s strategic decision-
making. For example, in a high-risk environment, boards may place more emphasis on investment
stability and long-term returns, which may lead to more support for female directors in promoting
ESG strategies. In different risk environments, the governance structure and decision-making process
of enterprises may change. Studying how risk regulates the impact of female directors on ESG can
reveal the differential effects of female leadership in promoting sustainable development under
different risk levels.

The academic discourse on the nexus between firms’ ESG efforts, the profiles of female board
members, and the associated business risks predominantly investigate the direct associations
between these elements. This includes examining how ESG performance affects risk levels, the role
of female directors in risk management, and the relationship between the appointment of female
directors and the enhancement of ESG practices. Further, the literature incorporates the dual role of
CEOs [33], ESG-related disputes, the level of gender diversity on boards [27], cultural influences [21],
religious factors [13], commitment to the United Nations Global Compact, and adherence to ISO
standards [17] as moderating influences. Nonetheless, avoiding the exploration of risk as a
moderating variable represents a significant oversight in the current research landscape.

3. Hypothesis and Theoretical Background

3.1. Female Board Background and ESG Performance

Scholarly attention is increasingly fixated on the link between female board participation and
corporate ESG criteria [17,29,31]. Despite evidence from studies that highlight the constructive effects
of gender diversity on ESG disclosures by corporate boards, a multitude of unexplored territories
and knowledge gaps persist, demanding more rigorous exploration.

First, the literature on how to affect ESG performance through specific mechanisms is still
limited. Some researchers have indicated that women directors may have a deeper concern for
environmental and social issues due to their unique values and ethics [29]. However, people often
overlook the differences between female directors in different industries and different national
backgrounds. Although it is based on a global sample, Alkhawaja et al. [29] did not further discuss
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the impact of cultural and social norms in different regions on the decision-making behavior of female
directors.

Secondly, studies predominantly concentrate on the linkage between the presence of female
directors and ESG performance at the board level [9,17,34]. However, there is a notable gap in
investigating the underlying mechanisms at different corporate tiers, which remains relatively
underexplored. While the research by Fan et al. [31] acknowledged the positive association between
the percentage of female directors and a company’s ESG rating, it fell short of delving into the
detailed manifestations of this correlation across various company levels.

Moreover, the current body of research primarily focuses on the quantitative aspects of female
directors [13,34,35], including their numbers and the overall quality, expertise, and experience they
possess. However, there is a significant gap in the existing literature; a study by Treepongkaruna et
al. [12] indicated that the size of the board of directors is a critical factor in ESG-related disputes. Yet,
this study did not thoroughly investigate how the professional background of female directors affects
the handling and prevention of ESG disputes.

When existing research explores the relationship between female directors and ESG
performance, they often ignore the potential impact of other characteristics of the board of directors.
Although the study by Nguyen et al. [36] used fuzzy set qualitative comparative analysis to explore
the complex interrelationships of board characteristics, it still failed to comprehensively cover all
possible board characteristics, such as board members’ professional background, education level, etc.

The resource dependence theory underscores the importance of gender diversity in accessing
resources and knowledge, serving as a foundational theory for researching the impact of gender
diversity on corporate boards on environmental performance. A study by Elmagrhi et al. [37]
grounded in resource dependence theory, examined how female directors affect a company’s
environmental performance. The research indicated that female directors offer distinct resources and
viewpoints, aiding companies in addressing external environmental uncertainties and, as a result,
improving their environmental performance.

In the realm of high-tech enterprises, resource dependence theory places a significant emphasis
on the role of female directors in fostering corporate environmental strategies and innovation. Al-
Najjar and Salama’s [30] research proposed that the environmental performance of high-tech
enterprises was positively affected by female directors and management, allowing them to better
respond to environmental challenges. From the viewpoint of resource dependence theory, this
interpretation highlights the crucial role of female directors, who bring distinctive skills and
resources to the table. The theory suggests that a gender-diverse board can offer companies a wider
array of perspectives and resources, enhancing their performance in environmental stewardship and
corporate social responsibility [37].

Diversity on boards, especially gender diversity, provides companies with different perspectives
and expertise, becoming a new impetus for solving complex ESG-related issues [38—40]. Resource
dependence theory posits that a diverse gender composition within a company’s governance
structure broadens its access to a variety of resources and viewpoints. This diversity is believed to
enhance the firm’s risk management capabilities and improve the overall quality of its decision-
making [3,41]. Gender-diverse boards are inclined to provide different perspectives and
unconventional approaches, enhance complex problem-solving capabilities, and improve decision
quality [42]. In addition, female directors are predisposed to have a stronger stakeholder orientation,
broadening their perspectives and expanding the set of information they bring to board deliberations
[41], traits that lead to more moderate (less extreme) corporate decision-making [43].

Diverse perspectives and values of women directors can enhance corporate performance in ESG.
Therefore, this paper proposes the research hypothesis:

H1: the higher the percentage of female directors, the better the ESG performance of technology
companies.

3.2. Risk, Female Director Background, and ESG Performance
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The current academic discourse offers several key perspectives on the relationship between risk,
the presence of women on corporate boards, and the adoption of ESG practices.

Initial research indicates that the inclusion of women in corporate directorship may influence a
company’s approach to risk. For instance, Arayssi et al. [32] and Garcia & Herrero [44] explored this
relationship. However, these investigations often concentrate on particular sectors or narrow time
frames. As an example, Garcia and Herrero’s [44] study observed a correlation between the
percentage of female directors and a firm’s capital structure, as well as the probability of financial
distress among European companies. Yet, this research is limited to non-banking firms listed in
Europe between 2002 and 2019. Furthermore, Arayssi et al. [32] specifically examined the effects of
female director involvement on ESG reporting and corporate performance within the context of FTSE
350 index companies. In terms of risk management, although research has covered multiple
definitions and measures of risk [45,46], in-depth studies on the gender dynamics of risk and how
female directors affect risk management are still limited. In particular, the risk aversion characteristics
of female directors and their impact on corporate risk-taking in the context of distinguishing between
upside and downside risks need to be further explored [47,48].

Secondly, current scholarly work appears to be lacking in-depth investigation into the precise
mechanisms by which women directors affect ESG practices. While Arayssi et al. [32] suggested that
women directors can drive corporate social and environmental responsibility, these studies often do
not elaborate on the specific ways in which women directors advance the ESG agenda through their
decision-making. Moreover, there is a notable gap in the literature regarding the influence of women
directors on ESG practices across diverse cultural and legal settings.

In the field of ESG, studies have shown that risk market performance does not entirely depend
on the level of ESG ratings [49], and a sample study of the Korean market found that ESG
participation can effectively reduce overall risk, systemic risk, and idiosyncratic risk [50]. ESG factors
are widely considered to be key indicators affecting corporate sustainability and performance [10,51].
The current body of research primarily concentrates on the correlation between ESG disclosure and
corporate performance. However, there is a noticeable gap in the literature concerning how ESG
practices are integrated with corporate risk management strategies, as well as the specific role women
directors play in fostering these ESG practices.

Lastly, in terms of the connection between women directors and corporate risk, much of the
existing research tends to overlook the examination of underlying mechanisms. For instance, women
directors might indirectly influence a company’s risk-taking behavior by shaping strategic decision-
making and risk-management processes [52]. However, these mediating and moderating
mechanisms have not been thoroughly investigated in the current academic literature.

Agency theory emphasizes the importance of the board’s supervisory role. The theory argues
that female directors may make more effective contributions in supervising management and
safeguarding shareholder interests because women generally have different moral reasoning and
higher risk aversion characteristics [53,54]. The presence of female directors may lead to increased
information disclosure and private disclosure, improve transparency, reduce information asymmetry
[55], help reduce agency costs and manage opportunism, and limit excessive risk-taking behavior of
enterprises. Female directors may tend to make more cautious financial decisions because of their
different behavioral characteristics, such as lower overconfidence and higher risk aversion [56].
Agency theory emphasizes the role of monitoring and incentive mechanisms in corporate
governance. Introducing gender diversity among board members can improve their monitoring
function and reduce agency costs [57].

Corporate risk preference may moderate the relationship between female directors and ESG
performance. Therefore, this paper proposes the following research hypothesis:

H2: the corporate preference for risk positively moderates the relationship between the
percentage of female directors and ESG performance.

This implies that as a company’s risk appetite increases, the influence of the proportion of female
directors on its ESG performance becomes more pronounced. Specifically, the role of women
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directors may be more pronounced in firms with a higher risk appetite, exerting a greater impact on
their ESG performance.

4. Research Design

4.1. Sample Selection and Data Source

For this study, a sample of 1,204 technology companies listed on China’s A-share market from
2014 to 2023 has been chosen. The data are sourced from the Sino-Securities Index ESG Ratings,
RESSET, and CSMAR databases, encompassing information on corporate board composition,
financial metrics, and ESG ratings. The specific data points include details on company board
members, ESG scores, financial indicators, and measures of corporate risk preference.

To maintain the integrity of the data, the study implemented several refinement steps: (1)
Exclusion of firms designated as ST or *ST; (2) Removal of samples from bankrupt or delisted
companies; (3) Exclusion of samples with incomplete data; and (4) Winsorization of the data at the
1% level to address outliers. This process yielded a dataset of 8,162 observations.

4.2. Variable Selection and Measurement

Regarding the literature review and available data collection, this study selected the explained
variable, explanatory variable, moderating variable, and control variable as Table 1.

Table 1. List of variable definitions.

Variables Name Symbol Values and descriptions
Expl.ained ESG Score ESC Compos'ite score of the company in three areas:
Variables environmental, social and governance
Explarnatory Female Director FEM Percentage of board members who are women
Variables Background
Total risk covers company-specific and
Mode.:ratmg Total Risk Risk syst.e.mlc risks, using the extent of stock price
variable volatility over the past 12 months as a proxy for
total risk.
1 if the CEO al hai
CEO Duality CEOD if the CEO also serv.es as chairman, 0
otherwise
Total liabilities of the enterprise at the end of
Financial Leverage Leverage the period divided by total assets at the end of
the period
Control Profitability ROA The return on total assets of an enterprise
ontro
Ratio of ket val f ent i ts t
Variables Tobin’s O Tobin atio of market value of enterprise assets to
their replacement cost
Equit
quty . TOP1 Shareholding ratio of the largest shareholder
Concentration
Number of Board
et ot Boat Meet Number of board meetings during the year
Meetings
Corporate Growth ~ Growth Revenue growth rate of the enterprise

4.2.1. Explained Variable

The key explanatory variable in this research is the company’s ESG performance. This variable
is a composite score reflecting a company’s performance across the environmental, social, and
governance dimensions. To measure a company’s ESG performance for a specific year, the study
utilizes the Sino-Securities Index ESG rating score. This choice of metricis based on its comprehensive
nature, which aggregates a company’s performance in the ESG domains. The ESG score is recognized
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for its comprehensiveness and has been widely adopted in both academic and practical contexts
[13,58,59].

4.2.2. Explanatory Variable

In this study, the variable of interest is the background of female directors. Drawing on previous
scholarly work, the percentage of women on a company’s board of directors is used as a proxy for
this variable [17,27,31]. This choice is based on the findings from earlier research, which consistently
demonstrates a positive correlation between the presence of female directors and a company’s ESG
performance [9,29-31].

4.2.3. Moderating Variable

This study chooses the indicator of a firm’s total risk to measure a firm’s risk appetite. Total risk
encompasses firm-specific risk, which refers to the uncertainty associated with a firm’s particular
operational and management decisions, and systemic risk, which focuses on the extent to which a
firm is exposed to overall market volatility. This indicator reflects the full range of risk profiles faced
by a firm and captures the impact of risk appetite in a more comprehensive manner. In line with
existing research [27,60], this study uses stock price volatility as an indicator of total risk. Volatility,
in this context, refers to the degree of variation in a company’s stock price over 12 months, computed
using the range between the highest and lowest prices recorded over the previous 52 weeks. The
necessary data for this calculation is obtained from the RESSET database.

4.2.4. Control Variable

Research has indicated that board size and CEO duality impact a firm’s ESG performance.
Larger boards tend to enhance ESG performance due to their access to greater resources and
information [12,61]. CEO duality, when combined with other board characteristics, can improve ESG
disclosure [36]. Additionally, CEO duality may moderate the relationship between board gender
diversity and ESG performance [33]. ESG scores have been found to correlate positively with return
on assets [62], and companies with higher profitability and lower leverage are more likely to
demonstrate better ESG performance [63-66]. To control for these factors that might influence ESG
performance, this study introduces several control variables, drawing on previous literature
[17,27,35,67]. The control variables include:

1. CEO Duality: A binary variable indicating whether the CEO also serves as the chairman of the
board (YES/NO).

2. Leverage: The ratio of total liabilities to total assets.

3. ROA: Return on assets.

4. Tobin’s Q: The ratio of the market value of a firm’s assets to their replacement cost.

5. TOP1: The shareholding ratio of the largest shareholder.

6. Meet: The number of board meetings held during the year.

7. Growth: The revenue growth rate of the enterprise.

4.3. Empirical Model

In this research, the model was developed using multiple regression analysis:

ESG, = a + BFEM, + BRisk, + B,(FEM,, xRisk, )+ Controls, + Y y:Year:+ ¢,
ESG,, is firm i’s ESG performance in a year,

FEM,, is female director background,

Risk,, is risk preference,

FEM,, x Risk, is the cross-multiplier of female director background and risk preference,

z Controls . is a control variable, Year:is a year-fixed effect, and &, is an error term.
1
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5. Empirical Analysis

This paper uses the software Stata 17.0 for subsequent descriptive statistics, regression and
moderated effects analysis, and heterogeneity tests so as to test the hypotheses through empirical
research methods.

5.1. Descriptive Statistics

Table 2 presents the descriptive statistics for the primary variables in this study. Notably, the
ESG performance of the sample companies is quite impressive, with an average ESG score of 73.60, a
standard deviation of 4.74, and a score range extending from 57.50 to 83.99. This indicates that while
there is variability in ESG performance across different technology companies, the overall scores tend
to cluster in the higher range.

The mean proportion of FEM in the sample of technology companies stands at 21.1%, with a
mean value of 0.211. This statistic indicates that, despite advancements in the representation of
women in technology company management, the average presence of women on boards of directors
is less than one-quarter. The standard deviation of 0.108 and a maximum value of 0.57 underscore
the diversity in the representation of female directors across these companies, with certain firms
being at the forefront of increasing gender diversity in their boardrooms.

Regarding the risk metric, the dataset reveals an average score of 0.032, accompanied by a
standard deviation of 0.009, indicating a generally modest and focused risk appetite across the
sampled firms. As for the control factors, 41% of the chief executive officers double as the board’s
chairperson. The average Leverage Watermark is recorded at 0.373, signifying diverse strategies in
debt utilization among tech sector entities. The average ROA stands at 0.0383, while the mean Tobin’s
Q is 2.583, these figures mirror the earnings capacity and market worth of the firms in question. The
average stake of TOP1 is 29.85%, underscoring the extent of equity concentration among key
stakeholders in China’s tech industry. These insights establish a foundation for exploring the impact
of women on boards on the ESG outcomes of tech businesses.

Table 2. Summary Statistics.

VarName Mean SD Min Median Max
ESG 73.6035 4.736 57.50 73.95 83.99
FEM 0.2113 0.108 0.09 0.18 0.57
Risk 0.0319 0.009 0.02 0.03 0.06

CEOD 0.4095 0.492 0.00 0.00 1.00

Leverage 0.3729 0.183 0.06 0.36 0.82

ROA 0.0383 0.075 -0.29 0.04 0.22
Tobin 2.5830 1.553 1.02 2.11 9.86
TOP1 0.2985 0.136 0.07 0.28 0.66
Meet 9.4365 3.525 4.00 9.00 21.00
Growth 0.1578 0.344 -0.49 0.11 1.82
Degree 2.4663 0.600 1.00 2.50 3.00
Major 0.3541 0.416 0.00 0.00 1.00
Tenure 3.9683 2.812 0.08 3.42 19.00

5.2. Regression and Moderation Effects Analysis

5.2.1. Analysis of Regression Results

The regression results (Table 3) in Column (1) reveal that the inclusion of FEM significantly
boosts the ESG performance of Chinese tech companies. The coefficient of 2.2385 comes with a p-
value below the 0.01 threshold, signifying the proportion of female directors has a significant positive
impact on ESG performance. These findings support Hypothesis 1, suggesting that a higher presence
of women on boards correlates with improved ESG performance within the tech industry. This
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insight emphasizes the pivotal function of female directors in fostering robust corporate governance
practices.

The regression outcomes in column (2) show that when the enterprise risk factor is included, the
coefficient for the percentage of FEM experiences a minor decline but maintains its positivity and
statistical significance. Simultaneously, the risk coefficient’s impact on ESG is revealed to be -10.7322,
which is notable at the 10% significance level (p < 0.1). Column (3) presents the regression results
following the introduction of the FEM_Risk interaction term. The association between FEM and ESG
outcomes is significantly influenced by the company’s risk level. The Risk coefficient is -36.5363 (p <
0.01), and the FEM_Risk interaction term coefficient is 120.5828 (p <0.01). This indicates that the effect
of female directors is intensified in organizations with a higher appetite for risk, beneficially
impacting ESG performance. In contrast, in companies with a lower risk appetite, the effect of the
female director proportion on ESG outcomes is reduced. These results confirm Hypothesis 2, which
suggests that a company’s risk preference positively moderates the link between the proportion of
female directors and ESG performance. Essentially, the higher a company’s risk appetite, the more
substantial the influence of the female director ratio on its ESG achievements.

In the set of control variables, Leverage, ROA, and Tobin’s Q all exhibit significant impacts on
ESG performance. Notably, Leverage and Tobin’s Q demonstrate a significantly negative effect. This
suggests that as a company’s debt level increases, its ESG performance tends to deteriorate. The
higher the ratio of market valuation to replacement cost, the worse the ESG performance tends to be.
In contrast, ROA has a significantly positive effect, indicating that more profitable companies
generally exhibit better ESG performance.

Table 3. Results of regression analysis.

ESG
(1) 2 (©)
FEM 2.2385™ 2.2331™ -1.5524
(3.6683) (3.6599) (-1.0142)
Risk -10.7322" -36.5363™
(-1.7185) (-3.1977)
FEM_Risk 120.5828™
(2.6964)
CEOD 0.2477" 0.2485" 0.2506"
(1.7968) (1.8026) (1.8184)
Leverage -4.5574™ -4.5580™ -4.5579™
(-9.2643) (-9.2669) (-9.2709)
ROA 3.7434™ 3.8102™ 3.8347
(4.7548) (4.8345) (4.8674)
Tobin -0.1242* -0.1142™ -0.1150™
(-3.0351) (-2.7639) (-2.7843)
TOP1 -0.3238 -0.3456 -0.3594
(-0.3620) (-0.3864) (-0.4020)
Meet 0.0001 0.0002 -0.0005
(0.0058) (0.0104) (-0.0293)
Growth -0.1509 -0.1472 -0.1468
(-1.1083) (-1.0810) (-1.0787)
_cons 74.5311™ 74.8559™ 75.6733™
(162.4599) (150.8838) (130.2003)
Year Yes Yes Yes
N 8162 8162 8162
R2 0.0839 0.0868 0.0882

t statistics in parentheses.” p <0.1, " p <0.05, ™" p < 0.01.
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5.2.2. Moderating Effects Analysis

The plot illustrates the moderating influence of a company’s risk appetite on the relationship
between the percentage of FEM and ESG scores (Figure 1). It indicates that the positive impact of
female board representation on ESG outcomes is stronger in companies with a higher risk appetite,
implying a greater contribution of female directors to ESG achievements in such contexts. In
organizations that prioritize risk minimization, the impact of increasing the share of women on the
board on ESG scores is less significant, which implies that the enhancing influence of a greater female
representation on ESG achievements is less effective in companies that are cautious about risk.

The depicted data indicates that ESG performance is markedly bolstered by an increase in female
directorship within companies that exhibit a high appetite for risk. This evidence validates hypothesis
2, indicating that a firm'’s risk appetite serves as a constructive moderating element in the linkage
between the proportion of female directors and ESG outcomes.

T4 -
73.8
o 73.6 ——=— LowRisk
w —=#— High Risk
73.4
73.2

T T
Low FEM High FEM

Figure 1. Diagram of moderating effect.

5.3. Heterogeneity Test

This research delves into exploring the detailed impact of female directors” diverse attributes on
ESG performance. As a result, various categorical attributes, such as level of education, professional
history, and length of board service, are pinpointed for the analysis of heterogeneity.

5.3.1. Grouped by Level of Education

In this paper, female directors of technology companies are categorized into three groups
according to their education level: Results for the categories of educational attainment—those below
a bachelor’s degree, those at the bachelor’s degree level, and those holding a master’s degree or
above—are displayed in the first, second, and third columns of the heterogeneity test outcomes,
correspondingly.

The analysis of the heterogeneity test (Table 4) reveals that the influence of the percentage of
FEM on ESG performance is not consistent across various educational levels. More precisely, within
the undergraduate cohort, the impact is 4.5624 and exhibits statistical significance at the 1% threshold
(p < 0.01). Conversely, among individuals possessing a master’s degree or above, the coefficient is
1.4326 and significant at the 10% threshold (p < 0.1). This indicates that the proportion of female
directors has a significant positive impact on ESG performance when the female directors have a
bachelor’s degree and above level of education.
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In the set of control variables, higher education levels among female directors, specifically those
holding a bachelor’s degree or above, are associated with a notably adverse effect from Leverage.
Conversely, ROA shows a statistically significant beneficial impact when the female directors have
advanced degrees, such as a master’s or higher. Furthermore, Tobin’s Q is found to have a significant
detrimental influence.

By analyzing the heterogeneity test of education level, the presence of female directors with a
bachelor’s degree or more advanced education significantly boosts ESG performance, whereas the
impact is insignificant for those with education levels below a bachelor’s degree. This indicates that
the level of education is a pivotal factor in the influence of female directors on ESG performance, with
the beneficial impact being particularly pronounced for those directors who have completed
undergraduate studies. The findings align with prior research, which has demonstrated that female
independent directors possessing advanced educational qualifications and serving on boards
positively impact a firm’s ESG ratings [31]; executives’ education level has a positive impact on a
firm’s ESG performance, and high educational attainment not only provides executives with effective
managerial skills, but also reflects their specialized knowledge and cognitive abilities [68]. Leaders
with more advanced education levels often demonstrate enhanced personal ethics and a commitment
to social accountability.

Table 4. Heterogeneity test results by educational level grouping.

ESG
1) (2) (3)
FEM 5.0842 4.5624™ 1.4326°
(1.1199) (3.5655) (1.7310)
CEOD 0.2827 0.2437 0.0646
(0.4570) (0.8698) (0.3686)
Leverage -3.0143 -4.7975™ -4.5236™
(-1.1415) (-5.1665) (-7.1047)
ROA -0.9602 2.0324 3.6727™
(-0.2689) (1.3617) (3.7067)
Tobin -0.4836™ 0.0392 -0.2023™
(-2.2973) (0.5083) (-3.8984)
TOP1 -1.6504 -1.8232 0.1028
(-0.2659) (-1.0405) (0.0862)
Meet 0.0740 0.0016 -0.0013
(0.9207) (0.0521) (-0.0648)
Growth 0.3957 -0.1865 -0.2232
(0.6054) (-0.7707) (-1.2849)
_cons 75.2054™ 73.9307™ 74.8951™
(24.8104) (83.4119) (124.4235)
Year Yes Yes Yes
N 520 2435 5207
R2 0.0395 0.0795 0.0846

t statistics in parentheses. “p <0.1, ™ p <0.05, ™ p <0.01.

5.3.2. Grouped by Professional Background

In this paper, the female directors of technology companies are grouped according to their
professional backgrounds, assigning a value of 1 to financial professional backgrounds and 0 to non-
financial backgrounds, and according to the descriptive statistics in the previous section, the mean
value of professional backgrounds is 0.3541, therefore, this paper divides the female directors into
two groups according to their professional backgrounds: those with a financial background below
the mean constitute the low financial expertise group, whereas those above the mean are classified
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as the high financial expertise group. The outcomes of the heterogeneity tests for these groups are
presented in Columns (1) and (2), respectively.

According to the results of the heterogeneity test (Table 5), the effect of the proportion FEM on
ESG performance in the low financial expertise group is 1.4765, which is significant at the 10% level
of significance (p < 0.1), and the effect of the proportion of FEM on ESG performance in the high
financial expertise group is 3.0509, which is significant at the 1% level of significance (p < 0.01). This
indicates that the high financial expertise group has a higher impact coefficient and a stronger
significance level than the low financial expertise group, and the proportion of female directors has
a significant positive impact on ESG performance when these directors come from a background
characterized by high financial expertise.

Table 5. Heterogeneity test results by professional background grouping.

ESG
) 2)
FEM 1.4765" 3.0509™
(1.7694) (2.7914)
CEOD 0.1466 0.2113
(0.7681) (0.9552)
Leverage -4.6312"™ -3.6083™
(-6.8693) (-4.4862)
ROA 3.8201™ 2.2728"
(3.7213) (1.7578)
Tobin -0.1087" -0.1262°
(-1.9480) (-1.9485)
TOP1 -2.2701" 2.6442"
(-1.7913) (1.8294)
Meet -0.0072 -0.0053
(-0.3353) (-0.2061)
Growth -0.3433" 0.2423
(-1.8996) (1.1572)
_cons 75.7990™ 72.6594™
(120.1192) (97.9174)
Year Yes Yes
N 4799 3363
R2 0.0685 0.0921

t statistics in parentheses. *p <0.1, " p <0.05, ™" p <0.01.

The findings from the professional background heterogeneity analysis show that among female
directors, those with high financial expertise have a significant effect on ESG performance, showing
that professional background plays an important role in female directors’ influence on ESG
performance. This positive effect is more pronounced within the group of female directors with high
financial expertise. Most studies use legal professional background as a starting point, and female
directors with legal background are significantly associated with improved corporate ESG scores [31];
executives with a legal background can utilize their professional knowledge and risk management
capabilities to help firms better comply with laws and regulations and reduce operational risks, thus
improving firms" ESG performance [69]. This research focuses on directors’ finance backgrounds,
who typically exhibit a nuanced understanding of corporate capital allocation and risk management.
They are skilled at recognizing the relationship between ESG factors and long-term business
sustainability, actively enhancing the company’s ESG performance. Expanding the scope to include
directors with a finance background, this study enhances the conversation on how directors’
professional backgrounds affect ESG achievements.
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5.3.3. Grouped by Tenure

In this research, tech company female directors are classified into three tenure categories: short-
term (1 year or less), medium-term (1-3 years), and long-term (over 3 years). The results from the
heterogeneity tests for these categories are displayed in columns (1), (2), and (3) respectively.

The heterogeneity test findings (Table 6) suggest that the impact of FEM on ESG performance
for the long-term group is 2.0467, achieving statistical significance at the 5% confidence level (p <
0.05). In contrast, the influence of FEM on ESG performance for the other tenure groups is statistically
insignificant. This indicates that the proportion of female directors has a significant positive effect on
ESG performance when these directors have served for an extended duration. In addition, both
Leverage and ROA exhibit significant effects within the long-term group.

The tenure heterogeneity test results indicate that the proportion of female directors significantly
enhances ESG performance when their tenure exceeds three years, whereas this impact is not
significant for tenures of less than three years. This demonstrates that the duration of female
directors’ tenure influences their effect on ESG performance, especially since the positive impact of
long-serving female directors with a term of more than 3 years is more obvious. Previous research
has found that board tenure affects the effectiveness of corporate governance [70]. Companies with
better ESG have longer director tenure, which shows that the longevity of female directors’ service
has a beneficial effect on corporate performance over time [71]. Long-standing female directors can
markedly enhance a company’s ESG outcomes due to their accumulated experience, greater
influence, robust stakeholder connections, and steadfast endorsement of the company’s strategic
long-term objectives.

Table 6. Heterogeneity test results by tenure grouping.

ESG
@ 2) 3)
FEM 1.5986 0.9116 2.0467"
(0.5426) (0.7829) (2.2684)
CEOD -0.1543 0.0466 0.0763
(-0.2823) (0.1644) (0.3711)
Leverage -1.4893 -2.9249™ -4.1839™
(-0.6898) (-2.9691) (-5.6175)
ROA 3.0636 3.0350™ 4.7789™
(0.8964) (2.0006) (4.2276)
Tobin 0.1312 -0.1962" -0.1038"
(0.7710) (-2.1694) (-1.7856)
TOP1 -3.6958 0.1726 0.1479
(-1.1392) (0.0875) (0.1111)
Meet 0.0042 -0.0221 0.0271
(0.0637) (-0.6786) (1.1903)
Growth -0.0960 -0.2890 -0.2533
(-0.1871) (-1.0516) (-1.3111)
_cons 73.8516™ 74.5951™ 73.8709™
(44.2512) (77.0273) (108.7667)
Year Yes Yes Yes
N 1049 2559 4554
R2 0.0472 0.0894 0.0892

t statistics in parentheses. " p <0.1, " p <0.05, ™ p <0.01.

6. Conclusions

The research explores the impact of female director background on the ESG ratings of Chinese
technology enterprises. In China, the ESG criteria, which include environmental, social, and
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governance aspects, are increasingly used to gauge a firm’s capacity for sustainability and long-term
rivalry. Furthermore, the study assesses how a corporation’s appetite for risk might moderate the
link between the percentage of female directors and ESG results. Moreover, the investigation
conducts heterogeneity analyses focusing on the attributes of female directors such as their
educational attainment, professional background, and length of service to provide more detailed
research.

The empirical findings reveal that the proportion of female directors has a significant positive
impact on the ESG performance of Chinese technology companies. A higher ratio of female directors
is associated with better ESG outcomes in these companies. Additionally, corporate risk appetite
serves as a positive moderator in the relationship between the proportion of female directors and
ESG performance, with a greater risk appetite amplifying the influence of female directorship on ESG
results. The heterogeneity test further indicates that female directors with a bachelor’s degree or
higher, a financial professional background, and longer tenure exert a more pronounced positive
influence on a company’s ESG performance.

In light of the study’s conclusions, it is imperative for policymakers and businesses to actively
encourage and foster gender diversity on corporate boards as a means to enhance companies” ESG
performance. When formulating board structure strategies, companies should consider their risk
preferences so that female directors can fully demonstrate their ability to promote sustainable
development. For companies in the technology industry, training female executives and providing
development plans can increase their influence in strategic decision-making. For companies with
high-risk preferences, it is recommended that the gender diversity of the board of directors be
enriched, the perspective of female directors be used to remain rational in strategic decision-making,
and excessive risk-taking should be prevented. The limitation of this study is that the scope mainly
focuses on Chinese technology companies. In the future, it can be expanded to other industries or
compared across countries to confirm whether the research conclusions are generally applicable.
Moreover, the study could be enhanced by delving deeper into how specific personal traits of female
directors, such as their personal experience or demographic factors, might affect ESG scores. Future
scholarly endeavors might also investigate the role of additional variables in the relationship between
board diversity and ESG achievements, to bolster the theoretical and evidentiary basis for effective
corporate governance and sustainable business strategies.
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