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Abstract

Based on a total of 1,590 listed non-financial firms on the Taiwan Stock Exchange and the Taipei Exchange (formerly
the Over The Counter securities market) covering the period of 2007~2020, this study examines whether firm's perfor-
mance on Corporate Social Responsibility (CSR) is affected by corporate board gender diversity. Based on the Upper
Echelons Theory, the Agency Theory and the Resource Dependence Theory, increasing the number of female director
to achieve higher level of gender diversity brings forth traits such as compassion, kindness, helpfulness, empathy,
interpersonal sensitivity, a willingness to nurture, and a greater concern for others'well-being. These traits help firms
form policies that prioritize stakeholders welfare. Moreover, board gender diversity corresponds to a more diverse
and broad background, understanding and experience of business operations, enabling firms to better understand
where the key interest groups they face are and what they value. This allows firms to make more effective and better-
performing decision in CSR. Through correlation analysis and multiple regression estimation, the principal out-

come shows that greater degree of board gender diversity is associated with better CSR performance, confirming

the hypothesis that a more gender diversified board enhances the efficiency of monitoring and advising function

of board and then forming corporate strategies and implementations toward a better stakeholders'management.
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Introduction

After the 1997 Asian financial crisis, "strengthening cor-
porate governance mechanisms" was considered a rem-
edy for firms to withstand crises. The 1998 Ministerial
Conference of the Organization for Economic Coopera-
tion and Development (OECD) further revealed that one
of the key factors preventing Asian firms from enhancing
international competitiveness was the malfunctioning of
corporate governance. Following the series of corporate
scandals and accounting frauds triggered by the 2001
Enron case in the United States, the U.S. government
took proactive measures to address corporate governance
issues, leading to the enactment of the Sarbanes-Oxley
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Act (SOX Act). The board of directors is a crucial com-
ponent of internal corporate governance mechanisms. It
serves as the highest decision-making body within a cor-
poration, holding the core of power over various corpo-
rate decisions. In addition to its role in nominating top
management, the board of director also provides advising
and monitoring function on the management (Fama and
Jensen, 1983). The effective functioning of the board has a
significant impact on the quality of managerial decisions
and the stability of a corporation’s operations and out-
comes. As a result, the media and the academics attribute
numerous corporate scandals to the underperformance
of corporate boards (Claessens, Djankov and Lang, 2000).

With the changing values of the public, the female’s
awareness is gradually on the rise, leading to an
increasing number of women participating in corporate
governance and decision-making. They take on roles
as director, independent director and top management
within corporation. Governments across countries are
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also actively encouraging corporation to improve gen-
der diversity in line with gender mainstreaming prin-
ciples to achieve gender balance. On April 17, 2014,
Taiwan established the "Women on Boards" alliance,
initiated by nine female business leaders and scholars.
The "Women on Boards" alliance aims to promote gov-
ernment legislation to increase the number of female
director in public and private enterprises and the
ratio of female director and other top-tier positions.
It emphasizes that the formation of this alliance is not
about replacing men but about breaking the invisible
"Glass Ceiling" that exists for women in the workplace.
In the business world, it has already taken shape that
firms with female director outperform those without
them. Today’s business intelligence has well understood
that women bring diverse perspectives, experience, and
knowledge to the business, helping corporation reduce
risk and enhance long-term competitiveness. The era of
male dominance in top positions of large corporation
is shifting, with women making a significant impact as
director, reflecting a global trend.

Women worldwide have demonstrated outstand-
ing performance in various workplaces. Inclusion in the
Forbes’s 2017 list of "The World’s 100 Most Powerful
Women In 2017" features executives like Sheryl Sand-
berg, COO of Facebook, Mary Barra, CEO of General
Motors, Susan Wojcicki, CEO of YouTube, and Lisa Su,
CEO of Advanced Micro Devices (AMD). Taiwan’s first
female president, Ing-wen Tsai, and entrepreneurs like
Xuehong Wang, named among the "50 Most Power-
ful Women in Business" globally, further underscore the
advent of a new era for women in the business world.
Concurrently, gender diversity in corporate board holds
significant importance. According to research from
Credit Suisse covering 2,360 publicly traded corpora-
tions from 2005 to 2011, corporations with female direc-
tor, particularly those with market capitalization below
$1 billion, outperformed those without female direc-
tor by an average of 17%. For corporations with market
capitalization over $1 billion with female director, this
outperformance increased to 26%. In July 2012, after
Marissa Mayer took over as CEO of Yahoo, the corpora-
tion’s sales grew by 4%, and its stock price surged by 30%.
This marked the first sales growth in four years for the
corporation, indicating effective leadership. Statistical
data from Taiwan’s Financial Supervisory Commission in
2016 revealed that the average return on equity for typi-
cal listed corporations was approximately 4.01%. Cor-
porations with female director saw a substantial boost,
reaching a return on equity of 6%. This data suggests that
the characteristics and contribution of women have a
positive impact on a corporation’s decision-making and
operation consequences.
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There has been a rich discussion and examination
in existing research regarding the impact of having
female director in corporation. The potential benefits
include the following (Chen, 2016). Firstly, female direc-
tor often exhibits a higher sensitivity to social and envi-
ronmental issues (Williams, 2003). Appointing female
director enhances a firm’s commitment to and decision-
making quality concerning social and environmental
issues, resulting in a better reputation among stakehold-
ers (Bear, Rahman and Post, 2010; Branco and Rodrigues,
2008). Secondly, a survey conducted by the UK Gov-
ernment Equalities Office in 2010 revealed that 59% of
respondents believed that management teams composed
of only one gender tend to have overly uniform thinking,
making it challenging to achieve objective analysis and
leading to poorer decision-making outcomes. Miller and
Triana (2009) suggest that heterogeneous groups, with
different backgrounds, education, and experience, bring
diverse perspectives to the decision-making process.
Fondas (2000) points out that female director, particu-
larly external female director, provide a more independ-
ent viewpoint and stance to the board. The participation
of women in the boardroom breaks the "old boy net-
work," which might exert pressure on male directors to
coordinate and conform (Perrault, 2015). Kramer, Kon-
rad, Erkut and Hooper (2006), Adams, Gray and Nowl-
and (2010), Carter, Simkins and Simpson (2003) provided
similar statements.

Thirdly, women possess inherent traits that differ from
men, and they tend to be more interdependent, com-
passionate, and tolerant (Adams and Funk, 2012). This
predisposition aids in information and perspective acqui-
sition and promotes collaboration. The skills and abilities
that women excel in during leadership are complemen-
tary to those of men. Research by Bart and McQueen
(2013) found that women prefer a cooperative approach
to decision-making, which enables them to make fair
decisions when competitive interests are at stake. Kramer
et al. (2006) highlight that female directors bring a coop-
erative leadership style to the boardroom, making board
members more willing to listen to one another’s opin-
ions and reach more comprehensive decision. Fourthly,
considering the outstanding performance of women in
various fields and their capabilities, businesses that incor-
porate gender diversity as a factor in director appoint-
ments have a greater opportunity to promote more
outstanding talent. Boards with gender diversity are
more likely to create a richer information environment,
reducing the cost of information collection for the corpo-
ration (Gul, Srinidhi and Ng, 2011). Westphal (1999) sug-
gests that appointing more female directors tend to think
outside the traditional framework and that female direc-
tors are usually willing to provide guidance and advice to
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subordinates, bringing new perspectives and injecting
fresh energy into the corporation.

Fifthly, the experience women have in their everyday
roles, such as household shopping and general consumer
needs, are increasingly important in industries that are
becoming more consumer-centric. Female directors’
knowledge and life experience provide unique insights
into consumer decision-making, offering valuable input
to the corporation’s strategy (Bilimoria and Wheeler,
2000; Campbell and Minguez-Vera, 2008; Carter, Sim-
kins and Simpson, 2003). Sixth, Kramer et al. (2006),
Campbell and Minguez-Vera (2008) and Nielsen and
Huse (2010) argued that female directors provide effec-
tive monitoring, thereby compensating for deficiencies in
external governance. Therefore, when corporations have
a higher proportion of female director, they can effec-
tively control board decisions and corporation opera-
tions, ultimately enhancing the efficiency of corporate
monitoring and contributing to improved corporate
performance.'Seventh, most studies showed that female
executives often adopt more conservative corporate
strategies (Huang and Kisgen, 2013) and their corpora-
tions have higher survival rates (Faccio, Marchica and
Mura, 2016). Female executives tend to employ more
conservative accounting policies (Byoun, Chang and
Kim, 2011; Francis, Hasan, Park and Wu, 2015).

However, some studies also point out certain disad-
vantages of female participation in board (Prihatining-
tias, 2012; Dobbin and Jung, 2011). First, there is a bias
against female board member in the market, possibly
due to the fact that the majority of investors are male,
and they often hold negative stereotype about women
in senior management positions. Bigelow and Parks
(2006) found that male investors in the United States
are willing to invest three times more money in cor-
poration led by men than in those led by women. This

! Many existing studies indicate that board gender diversity has a positive
impact on firms (Ahern and Dittmar, 2012; Matsa and Miller, 2013; Carter,
Simkins and Simpson, 2003; Nielsen and Huse, 2010; Hafsi and Turgut,
2013; Galbreath, 2018). For instance, Adams and Ferreira (2009) found that
female director promotes higher board attendance and increases the board’s
monitoring of the management. Gul, Srinidhi and Ng (2011) demonstrated
that firms with gender-diverse board reflect more specific information in
stock price, thereby increasing transparency of information among stake-
holders. Liu, Wei and Xie (2014) showed a positive correlation between
board gender diversity and firm performance. Galbreath (2018) also indi-
cated that female director enhances financial performance through the
positive influence on CSR. Carter, Simkins and Simpson (2003) found a sig-
nificant positive relationship between female director and firm value. Levi,
Li and Zhang (2014) found that female directors are less likely to engage in
mergers and acquisitions (M&A) and, when they do, they pay lower M&A
premiums, suggesting that female directors are better at avoiding erroneous
M&A decisions, thereby creating value for shareholders. Isidro and Sobral
(2015) found that the presence of female director enhances ethics and social
responsibility, ultimately increasing firm value.
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male dominance attitude among investors is even more
pronounced in emerging economies. Haslam, Ryan,
Kulich, Trojanowski and Atkins (2010) argued that
boards with only male member receive higher evalua-
tions than those with female member, which could lead
to a negative perception of corporation with women
on the board. Having more female board member has
been associated with lower performance and reduced
accounting returns (Darmadi, 2011; Minguez-Vera and
Martin, 2011) and may lead to a loss of overall share-
holder value (Bghren and Strem, 2010).

Second, despite the active promotion of board gen-
der diversity in Norwegian listed corporations through
legislative quotas, the nominating process often results
in less qualified female candidates being nominated,
reducing the quality of female directors and diminish-
ing their positive influences (Ahern and Dittmar, 2012).
Tokenism theory discusses the notion that underrepre-
sented minority groups in senior management positions,
such as gender and race, may be perceived as "tokens"
or "solos". The presence of a small number of women in
leadership positions reinforces societal gender stereo-
types. Women may be seen as "symbols”, marginalized
in male-dominated environments (Kanter, 2008). Ahern
and Dittmar (2012) also found that the implementation
of female director quotas in Norway led to a decrease in
firm value. Board gender diversity may lead to increased
internal conflicts, hinder board operational efficiency,
lower decision-making quality, increase functioning costs
of organization, and, subsequently result in a decrease in
corporation value.

Third, if certain positive female traits are not man-
aged properly, these traits may have negative effects. As
mentioned in previous studies, female directors excel
in monitoring and control roles, but overly intensive
monitoring can reduce management incentives to share
strategic information, leading to poor advising (Adams
and Ferreira, 2007; Holmstrom, 2005). Adams and Fer-
reira (2009) suggested that board gender diversity does
not necessarily improve performance. Furthermore, the
implementation of female director quotas in corporations
with strong corporate governance may lead to overregu-
lation, potentially decreasing shareholder value. It may
also encourage management myopia, resulting in reduced
investments, especially in long-term, risky ventures such
as corporate innovation (Faleye, Hoitash and Hoitash,
2011; Becker-Blease, 2011). Additionally, female directors
tend to be more risk-averse and less confident (Croson
and Gneezy, 2009), and are likely unwilling to undertake
high-risk and unpredictable innovation activities (Gal-
asso and Simcoe, 2011; Hirshleifer, Low and Teoh, 2012).
Dargnies (2012) argueed that women lack experience
in leadership positions and may have less motivation to
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climb the corporate ladder, potentially undermining their
effectiveness as board members.”

This study employs data from 1,590 non-financial
industry listed firms on the Taiwan Stock Exchange and
the Taipei Exchange between 2007 and 2020 to examine
whether the board gender diversity influences its CSR
performance. The potential contributions are following.
First, while the stakeholders of a firm are wide-ranging,
including not only shareholders and creditors but also
employees, consumers, government and non-govern-
mental organizations, upstream suppliers, and other
external third parties who are potentially related to the
firm’s operations. This study decomposes one of overall
CSR performance measure, namely, social contribution
value, into four components, including the total amount
of after-tax net income potentially paid to shareholders,
the total amount of salaries/benefits paid to employ-
ees, the total amount of interest paid to creditors, and
the total amount of taxes paid to the governments. The
advantage of using these decomposed variables to meas-
ure CSR allows for a more comprehensive and detailed
examination of the effect of board gender diversity on
performance of various individual CSR aspects.

Secondly, this study takes a more nuanced approach
by creating several variables proxed for the degree of
board gender diversity. By observing the gender data of
specific board members on an individual basis, this study
constructs variables that measure whether a particular
firm has female director, the number of female director,
the female director ratio, the Blau Index of board gender
diversity, whether the firm has female independent direc-
tor. This approach provides a more comprehensive meas-
ure of the extent of female board member participation.
Thirdly, this study constructs non-gender characteristic
variables such as average board member’s educational
level, average tenure, and average board’s meeting attend-
ance rate. This is done to examine whether these charac-
teristics strengthen or weaken the relationship between
board gender diversity and CSR performance, thus
uncovering the mechanisms through which board
gender diversity contributes to improved firm’s CSR
performance.

2 Adams and Ferreira (2009) found no significant relationship between
board gender diversity and corporate performance. Empirical research by
Wang and Clift (2009) surveyed large Australian companies and found that
gender-diverse board had no significant impacts on financial performance
indicators such as return on assets and return on equity. Many studies have
shown that female director representation is not correlated with perfor-
mance (Carter, D’'Souza, Simkins and Simpson, 2010; Rose, 2007; Shrader,
Blackburn and Iles, 1997), and in some cases may even decrease profitability
and firm value (Matsa and Miller, 2013; Ahern and Dittmar, 2012). Carter
et al. (2010) conducted research on listed firms on the S&P 500 index and
find no significant relationship between board gender and ethnic diversity
and financial performance.
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The next section is hypothesis development, followed
by the third section on the introduction of variables,
econometric model, firm samples, and data resource. The
fourth section presents empirical results, and the final
section concludes with recommendations.

Literature review and hypothesis development

The development and regulation of board gender diversity
In recent years, many countries around the world have
been enacting regulations related to board gender diver-
sity. For example, Norway passed a law as early as 2003,
requiring that 40% of directors of publicly listed corpora-
tions be female. In June 2022, the European Parliament
and the Council of the European Union reached a sig-
nificant gender equality agreement, stipulating that Euro-
pean Union-listed corporations must ensure that by the
end of June 2026, at least 40% of non-executive directors
(those who do not hold senior executive positions within
the corporation) are female, or that women make up at
least 33% of all board seats. Furthermore, in August 2021,
the U.S. Securities and Exchange Commission required
Nasdaq-listed corporations to appoint at least one female
director and one director from an underrepresented
minority or LGBTQ (a term that represents the non-
heterosexual community) background, or face delisting.
Clearly, gender diversity on corporate boards has become
a focal point of attention in the corporate governance
landscape in various capital markets worldwide.

According to Deloitte’s 2022 report on "Women in the
Boardroom", the study encompassed a total of 51 coun-
tries. The research revealed that, on average, the pro-
portion of female director in 2021 was 19.7%. European
corporations, for the most part, exceeded the global aver-
age for female board member, with France at 43.2%, Nor-
way at 42.4%, and the United States at 23.9%. In contrast,
corporations in Asia, the Middle East, and Latin America
had lower averages, with Singapore at 17.6%, Hong Kong
at 13.9%, China at 13.1%, Taiwan at 12.2%, Japan at 8.2%,
and South Korea at 4.3%. The survey also indicated that
"almost 30% of female director actively participate in the
formulation of corporate governance, audit, nomination,
compensation, risk, and other strategic or management
policies".

In order to strengthen corporate governance, includ-
ing the enhancement of board effectiveness, the Financial
Supervisory Commission (FSC) of Taiwan encourages
and supervises listed and publicly traded corporations
to focus on the diversity of board members in terms of
expertise and gender. The Taiwan Stock Exchange, in line
with the FSC’s policies, has been continuously improv-
ing the gender composition of the boards of publicly
listed and OTC-listed corporations since 2013. In 2015,
the "proportion of female director” was included as an
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indicator in the "corporate governance evaluation" of
these corporations, and the scoring criteria have been
progressively raised each year. In 2019, the criterion was
updated to include "at least one-third of board seats held
by either gender" as part of the corporate governance
evaluation. In late 2021, amendments were made to the
"Corporate Governance Best Practice Principles for Pub-
lic Companies”, recommending that the proportion of
female director should reach one-third of board seats.
Additionally, in 2020, the FSC unveiled specific initia-
tives within the "Corporate Governance 3.0 - Sustainable
Development Blueprint", which included "disclosure of
board diversity information". Starting from 2022, pub-
licly listed and OTC-listed companies are required to dis-
close information about the gender distribution on their
boards in annual reports. By mandating the transpar-
ent disclosure of board diversity information, this aligns
with the international trend towards promoting gender
equality.

According to data from the Taiwan Stock Exchange, in
2022, the proportion of female director in Taiwan’s pub-
licly listed and OTC-listed companies was 14.47% and
15.48%, respectively. The growth has been relatively slow,
with an increase of only 0.57% and 0.91% in 2022. Addi-
tionally, Taiwan’s financial media has found that only 10%
of publicly listed and OTC-listed companies have met
the Taiwan Stock Exchange’s 2021 recommendation of
having one-third of their board seats occupied by female
director. Board gender diversity has become a signifi-
cant policy issue in many countries, but in comparison
to benchmarks set by the European Union, Taiwan’s pro-
gress is still quite distant. Clearly, there is considerable
room for improvement in this regard.

Board gender diversity and CSR performance

Upper Echelons Theory (Hambrick and Mason, 1984)
suggested that the social and psychological attributes of
top-level executives, such as those in the board of direc-
tors and senior management, are reflected in a firm’s
decision-making process and have a significant impact
on its operational outcomes. Gender is one of the observ-
able factors, and literature, such as Croson and Gneezy
(2009), has confirmed differences between men and
women in many personality and socio-psychological
attributes, including self-confidence, risk tolerance, and
information acquisition. Academic research has, conse-
quently, begun to explore whether there are changes in a
firm’s operational decisions and outcomes when women
hold high-level or leadership positions.

The influence of women in top corporate positions
is primarily grounded in two theories: Agency Theory
by Jensen and Meckling (1976) and Resource Depend-
ence Theory by Pfeffer and Salancik (2003). The Agency
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Theory of Jensen and Meckling (1976) suggests that when
ownership and control of a corporation are separated,
information asymmetry arises, as management possesses
more information about the corporation than sharehold-
ers. Under information asymmetry, management has
more discretion and is more likely to pursue their own
interests, potentially harming shareholders’ interests and
resulting in agency cost. The corporation’s board of direc-
tors reduces these agency costs by monitoring the actions
of the management, aligning their actions with share-
holders’ interests.

Cumming, Leung and Rui (2015) pointed out that
women in the board of directors enhance board effi-
ciency and independence through more rigorous moni-
toring activities. Female directors are less likely to engage
in financial fraud and reduce agency costs through trans-
parency. The increased efficiency in monitoring activi-
ties also improves the quality of the financial reporting
system, thus reducing earnings management practices
(Gul, Srinidhi and Ng, 2011; Srinidhi, Gul and Tsui, 2011;
Garcia Lara, Garcia Osma, Mora and Scapin, 2017; Zal-
ata, Ntim, Alsohagy and Malagila, 2022). Atif, Liu and
Huang (2019) and Chen, Leung and Goergen (2017) each
indicated that female directors lower managerial discre-
tion in using corporation resources by supervising the
excess level of cash holdings and dividend payments. In
conclusion, female directors enhance the efficiency of
board oversight over management, leading to a higher
degree of alignment with shareholder interests in oper-
ating the corporation, thus creating more value for both
the corporation and its shareholders.?

The Resource-Based Theory of Pfeffer and Salancik
(2003) argues that business rely on external environmen-
tal resource, and a corporation’s performance and sur-
vival depend on the board’s ability to establish sufficient
connections and exchange capabilities with the external
environment. Directors of the corporation must estab-
lish connections with the outside and acquire adequate
resource and information, providing management with

3 However, existing studies pointed out that women are less trusting than
men (Rau, 2012) while being more willing to cooperate with others (Sib-
ley, Senn and Epanchin, 1968; Frank, 1993; Ortmann and Tichy, 1999).
There is literature suggesting that female director exhibit a higher level of
risk aversion (Huang, Hsu and Lee, 2021). For instance, Adams and Funk
(2012) argue that women, in order to break the "Glass Ceiling" phenome-
non in society, may align their decision-making and behavior more closely
with that of men. Through a survey of directors and CEOs of listed Swedish
companies, Adams and Funk (2012) found that female directors are more
risk-seeking than their male counterparts. They note that the perception of
women as relatively risk-averse is a stereotype. Nelson (2015) also presented
the argument that women are not inherently more risk-averse than men.
Therefore, female directors may be more inclined to collaborate or even
collude with other directors, as well as collaborate or collude with existing
management. This may undermine the effectiveness of monitoring, deterio-
rating corporate governance and CSR performance.
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sufficient advice and counsel to enable the corpora-
tion to use these resources for improved operations and
sustainability. The capabilities of women are particu-
larly beneficial in connecting the corporation with the
external environment (Chen, Leung and Goergen, 2017)
and facilitating the acquisition of external resources
and funding to meet the corporation’s needs (Atif, Liu
and Huang, 2019; Liu, Wei and Xie, 2014). Board gen-
der diversity enhances the discussion of new issues,
broadens expertise, strengthens board experience, and
improves the quality of decisions, ultimately increasing
the board’s effectiveness (Gul, Srinidhi and Ng, 2011).
Gender-diverse boards are more independent and effec-
tive because these directors provide diverse resources
and experience for the corporation’s strategic decisions
(Nielsen and Huse, 2010; Ramon-Llorens, Garcia-Meca
and Pucheta-Martinez, 2020). In summary, female direc-
tors contribute to increasing the value of the corpora-
tion through their networking and socialization skills,
enhancing the board’s advising and resource-providing
function.

Faccio, Marchica and Mura (2016) found that when a
corporation’s CEO is female, the firm tends to have lower
leverage and lower earnings volatility. Similarly, when
there is a transition from a male CEO to a female CEQO,
the firm experiences a decrease in risk-taking, and vice
versa. Perryman, Fernando and Tripathy (2016) discov-
ered a relationship between increased gender diversity
in the corporation’s senior management and reduced
risk-taking. Sila, Gonzalez and Hagendorff (2016), as well
as Ciappei, Terzani, Bafundi and Liberatore (2023), also
obtained similar findings. Additionally, some studies have
explored how women in top corporate positions impact
the financial reporting quality and earnings management
behavior of firms. For example, Francis, Hasan, Park
and Wu (2015) investigated how the gender of the Chief
Financial Officer (CFO) affects financial reporting deci-
sion and accounting conservatism. They found that the
transition from a male to a female CFO is associated with
increased financial reporting conservatism. Firms with
female CFOs tend to have lower equity-based compensa-
tion, lower corporate risk, higher level of tangible assets,
and lower dividend payout ratio, supporting the notion
that female CFOs may be more risk-averse than their
male counterparts. Gul, Srinidhi and Ng (2011) argued
that gender diversity in corporate boards enhances dis-
cussion of new issues, expands professional knowledge,
strengthens board experience and decision quality, and
improves board effectiveness. Gender diversity improves
communication and information transparency for stake-
holders. Srinidhi, Gul and Tsui (2011) pointed out that
female directors better satisfy investors’ needs for proper
governance in financial reporting, increasing confidence
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in financial reports. Investors tend to have more con-
fidence in financial reports with female directors, and
in the case of fraud allegations, negative reactions from
investors are likely to be reduced, as females are seen as
more conservative and ethical than males (Cumming,
Leung and Rui, 2015; Francis, Hasan, Park and Wu, 2015).
Garcia Lara, Garcia Osma, Mora and Scapin (2017) found
that firms with female independent director are less likely
to engage in earnings management, which improves audit
quality (Bose, Hossain, Sobhan and Handley, 2022) and
enhances communication and information transparency
toward stakeholders (Gul, Srinidhi and Ng, 2011).

In recent years, CSR, ESG (Environment, Social,
Governance) and sustainability have become integral
consideration in a corporation’s strategic and decision-
making process (Galbreath, 2011). Firms are increas-
ingly required to respond to the demands of various
stakeholders and prioritize the protection of their inter-
ests. These stakeholders encompass not only those with
economic interests, such as shareholders and creditors,
but also employees, communities, and upstream suppli-
ers and downstream customers. To meet these diverse
expectations, the composition of the board of direc-
tors has become a critical aspect of corporate sustain-
ability governance. Michelon and Parbonetti (2012) have
pointed out that the quality of board decision affects a
corporation’s willingness and effectiveness in engaging
in CSR. Boards with good attributes tend to make high-
quality decisions, thus better safeguarding the interests
of all stakeholders (Huang, Hsiao and Lai, 2007; Shahzad,
Rutherford and Sharfman, 2016). Cuadrado-Ballesteros,
Martinez-Ferrero and Garcia-Sdnchez (2017), on the
other hand, have highlighted the relevance of factors like
board size, board independence, and board diversity to
CSR performance.

Arayssi, Jizi and Tabaja (2020) pointed out the signifi-
cant role that female directors play in enhancing CSR and
a firm’s positive image. Female directors strengthen CSR
performance (Bear, Rahman and Post, 2010; McGuinness,
Vieito and Wang, 2017), improve financial performance
(Liu, Wei and Xie, 2014; Post and Byron, 2015), and
exert more control over executive compensation (Lucas-
Perez, Minguez-Vera, Baixauli-Soler, Martin-Ugedo
and Sanchez-Marin, 2015). Female managers enhance
a firm’s sustainability in terms of superior social perfor-
mance, CSR engagement, and environmental disclosure
(Atif, Hossain, Alam and Goergen, 2021; Erin, Adegboye
and Bamigboye, 2021). Ramon-Llorens, Garcia-Meca
and Pucheta-Martinez (2020) and Erin, Adegboye and
Bamigboye (2021) indicated that women are more likely
to engage in sustainable, social, and environmental activi-
ties. Qiu, Ren, Zuo and Cheng (2022) have found that the
involvement of female directors contributes to increased
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social trust in the corporation because female directors
enhance the ESG information disclosure.

Bear, Rahman and Post (2010), as well as Byron and
Post (2016), found that female directors enhance social
performance because they are more attuned to the voices
and interests of various stakeholders, which promotes the
corporation’s commitment to CSR and reputation man-
agement. Female directors tend to place greater empha-
sis on the community, and, through their participatory
leadership style and involvement in social activities, they
contribute to raising awareness and engagement, thereby
bolstering CSR. McGuinness, Vieito and Wang (2017)
and Ramon-Llorens, Garcia-Meca and Pucheta-Martinez
(2020) support the finding that female directors increase
CSR awareness within companies. Female directors are
more focused on quality outcomes and exhibit greater
social sensitivity compared to their male counterparts.
Manita, Bruna, Dang and Houanti (2018) found that
the presence of female directors increases the frequency
of ESG information disclosure. Due to their height-
ened community focus, female directors willingly pro-
vide more environmental information and enhance the
corporation’s transparency (Liao, Luo and Tang, 2015).
Furthermore, Ben-Amar, Chang and Mcllkenny (2017)
discovered that female directors, relative to male coun-
terparts, more frequently discuss environmental issues in
board meetings. Research by Liao, Luo and Tang (2015),
Ben-Amar, Chang and Mcllkenny (2017), and Hollindale,
Kent, Routledge and Chapple (2019) found that female
directors increase voluntary disclosure and enhance the
transparency of environmental information. Atif, Hos-
sain, Alam and Goergen (2021) found that independent
female directors, when they reach a critical mass of at
least two female directors, help to increase the consump-
tion of renewable energy sources. Based on the above
arguments, this study proposes the first hypothesis:

Hypothesis 1: There is a positive relationship
between the degree of board gender diversity and
firm’s CSR performance.

Variables, econometric model, samples and data
Variables

Explained variables-CSR performance

According to Chang (2011), Taiwan’s leading business
magazine, the Common Wealth, conducted a corporate
citizenship survey in 2007 for publicly traded firms in the
Taiwanese financial market. The survey referenced inter-
national indicators and assessment methods, including
the United Nations Global Compact, OECD Guidelines
for Multinational Enterprises, and the Dow Jones Sus-
tainability Index. It evaluated companies in four aspects:
corporate governance, corporate commitment, social
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engagement, and environmental protection, in order to
select the "Best Corporate Citizens" among the evaluated
companies. The process of selecting the Best Corporate
Citizens list first filtered companies from publicly traded
companies that had been profitable for three consecutive
years. Subsequently, more than 500 institutional analysts,
accountants, and experts from the business, government,
and academics, who have long been concerned with CSR,
rated the performance of the companies in above four
aspects. The scores were then weighted to obtain the
total scores for each corporation, and the top 50 with the
highest total scores were named the "Best Corporate Citi-
zens TOP50".

Similarly, according to Chang (2011), another Taiwan’s
leading business magazine, the Global Views Monthly
began conducting a comprehensive survey on CSR for
publicly listed companies in 2005. They referenced the
rating weight criteria from the German social respon-
sibility research institution, OEKOM. The evaluation
focused on three aspects: social performance, environ-
mental performance, and financial information of the
evaluated companies, with weighted scoring. They also
examined other information related to the evaluated
companies, including, (1) audit questionnaire content
and negative news reports, (2) external evaluations from
organizations such as the Ministry of Environment, Min-
istry of Labor, Consumer Protection Committee in Exec-
utive Yuan, and other non-governmental organizations,
(3) eliminating of companies involved in significant labor
disputes, environmental pollution cases, major con-
sumer disputes, and businesses whose owners had travel
restrictions due to legal issues in the past two years, (4)
eliminating of companies with three consecutive years
of operating losses. Companies that scored well in these
evaluations were awarded the annual "CSR Award".

This study constructs three variables to measure
a firm’s CSR performance based on the list of win-
ning firms of the Common Wealth’s "Corporate Citizen
Awards" and the Global Views Monthly’s "CSR Awards"
from 2007 to 2020. The first variable is current perfor-
mance of CSR (csrdummy), which is a dummy variable
that equals 1 if the firm has won either of the two awards
in a specific year, and 0 otherwise. The second is cumu-
lative performance of CSR (csrcumu),defined as the total
number of years a firm has been win either or both of the
awards (either award is sufficient). For example, if a firm
has been win either or both of the awards for four years
(missing one year) at the fifth year, the value of csrcumu
at the fifth year is set to 4. The third variable is continu-
ous performance of CSR (csrcont), which is also a dummy
variable that equals 1 for a firm in every year of the data
period (14 years) if it has won either of the two awards
every year, but equals 0 if it fails to win either of the two
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awards in any year. The fourth variable is overlap perfor-
mance of CSR (csrovlp), which is a dummy variable that
equals 1 if a firm has won both of the two awards in a
specific year, and 0 otherwise.

In addition, this study refers to Huang and Chang
(2021) to calculate the social contribution value of each
firm-year sample as a measure of CSR performance.
Social contribution value refers to the amount that a firm
pays to its primary stakeholders, including shareholders,
employees, government, and creditors each year. This
includes the cash dividends paid to shareholders, sal-
ary expenses and benefits paid to employees, taxes paid
to the government, and interest expenses paid to credi-
tors. Adding up these four amounts gives the total value
created by the firm for its primary stakeholders, and this
social contribution value is used as a quantitative indica-
tor of how much benefit the firm creates for society. This
study takes the natural logarithm of the social contribu-
tion value (scv) as the second variable to measure CSR
performance. At the same time, considering the firm’s
size, the social contribution value (not taken the natu-
ral logarithm) divided by the total assets of the firm to
obtain the social returns of assets (sroa), which quantifies
the benefits that each unit of assets brings to its primary
stakeholders. In addition, the social contribution value
divided by the number of outstanding shares in that year
to obtain the social contribution value per share (scvps),
which quantifies the benefits that each unit of common
stock brings to its primary stakeholders.

Explanatory variables-board gender diversity
There are three common ways to measure gender diver-
sity in corporate boards and top management (Ciappei,
Liberatore and Manetti, 2023). The first method is based
on the Critical Mass Theory (Kanter, 2008) and employs
indicator (dummy) variable to quantify the gender diver-
sity of the study subjects. If there is at least one female
member in the board, the value of the dummy variable is
set to 1, otherwise, it is 0. This approach is used by Carter,
Franco and Gine (2017) to capture the presence of at
least one woman in corporate board. Studies by Clacher,
Garcia Osma, Scarlat and Shields (2021) and Doan and
Iskandar-Datta (2021) also employ dummy variable to
measure whether the CEO or CFO of a firm is female.
The second method is based on the regulatory require-
ments of many countries regarding female’s employ-
ment protection and gender quota laws. Liu, Wei and
Xie (2014) and Liao, Luo and Tang (2015) use the ratio
of the number of female director to the total number of
director as a measure of gender diversity in corporate
board. This type of measurement is also used to assess
female participation in top management teams (Nadeem,
2020; Garcia Lara, Garcia Osma, Mora and Scapin, 2017;
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Schwartz-Ziv, 2017) and in environmental and audit
committee (Liao, Luo and Tang, 2015).

The third method to measure gender diversity in cor-
porate board applies the Blau Index (Ben-Amar, Chang
and Mcllkenny, 2017; Nadeem, 2020). It is primarily
used to assess the level of diversity among a group of
individuals, such as diversity in ethnicity or education,
and is more suitable for measuring diversity that encom-
passes more than two categories. When applied to gen-
der diversity, if there are only two categories (male and
female), and the organization members are either all male
or all female, the index’s value is 0 (indicating no gender
diversity). If there is an equal representation of males and
females, the index’s value is 0.5 (indicating the highest
level of diversity).

Initially, this study measures board gender diversity by
following four variables: (1) a dummy variable indicating
whether the firm has female directors (fdd), with a value
of 1 if the firm has at least one female director and 0 if
it has none. (2) the number of female directors (fdn). (3)
female director ratio (fdr), defined as the proportion of
the number of female director to the number of direc-
tor (4) a dummy variable indicating whether the firm has
female independent director (fidd), with a value of 1 if the
firm has at least one female independent director and 0 if
it has none.*

Control variables

With reference to Shen and Chang (2009), El Ghoul,
Guedhami, Kwok and Wang (2016), Boubakri, El Ghoul,
Wang, Guedhami and Kwok (2016), Liang and Renneboog
(2017), Dyck, Lins, Roth and Wagner (2019), Chen, Dong
and Chen (2020), and Boubakri, El Ghoul, Guedhami and
Wang (2021), this research considers controlling variables
that may influence a firm’s CSR performance. First, the

* This research has not directly conducted tests for the critical mass theory,
such as Torchia, Calabrd, Huse and Brogi (2010) and Yang, Yang and Gao
(2019). The examination of the critical mass theory for board gender diver-
sity involves exploring the impact on a firm’s financial and non-financial
consequences or other corporate policies, within the board of directors,
top management team, or other senior organizational structures (e.g., audit
committees, compensation committees, or independent directors). Typi-
cally, in research designs, dummy variables such as the presence of at least
one female director, the presence of at least two female directors, or the
presence of at least three female directors are considered. By observing the
signs and statistical significance of the coefficients for dummy variable, one
can determine at what level of female representation a significant impact is
likely to occur. For example, if the dummy variable indicating the presence
of at least one female director is statistically significant, then the critical
mass theory is not supported. However, if the dummy variable of the pres-
ence of at least one female and the dummy variable of the presence of at
least two female are not significant, but the dummy variable of the presence
of at least three female director is statistically significant, it suggests that the
firm needs to have at least three or more female directors to generate a sta-
tistically significant impact, supporting the critical mass theory. Subsequent
studies may consider conducting analysis on this aspect.
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total assets (asset) is used as a measure of firm size, defined
as the natural logarithm of total assets. Second, the debt
ratio (debtr) is used as a measure of financial risk, defined
as total liabilities divided by total assets. Third, firm’s
profitability, proxied by returns on assets (roa), defined
as earnings before interest and tax and then divided by
total asset. Fourth, institutional investors’ shareholdings
(insthold), defined as the number of shares hold by insti-
tutional investors and divided by the number of shares
outstanding. Fifth, a dummy variable indicating family-
controlled firm (family). Since most listed firms in Taiwan
are family-controlled, this study defines firm controlled by
a single family as family-controlled firm to control for CSR
engagement. When a firm is controlled by a single fam-
ily, it is defined as a family-control firm, with the value of
family is 1; otherwise (jointly controlled by family and pro-
fessional team, controlled by professional team, and con-
trolled by government agencies), it is 0. The abbreviation
and definition of the variables are summarized in Table 1.

Econometric model

This study employs multiple regression to estimate how
the board gender diversity affects firm's CSR perfor-
mance. The regression equation is:

CSRi,t = Bo+pP1-BD;:+Bo-asset;:+ L3 ~debti,t +Ba-roa;+PBs 'idri_t—i-ﬁe~il’lSthOZdi,t—‘r8i,t
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Taiwan Economic Journal (TEJ) database. The first four
CSR performance variable is constructed by the annual
name-lists of the Common Wealth’s "Top Corporate Citi-
zen" (https://topic.cw.com.tw/csr/report.aspx) and the
Global Views Monthly’s "CSR Awards"(https://csr.gvm.
com.tw/2021/award.html). The data of quantitative vari-

ables used for subsequent analysis is 5% winsorized.

Empirical result

Summary statistics and correlation analysis

Table 2 reports the descriptive statistics, including the
number of observations, mean, standard deviation,
maximum, and minimum values of each variable. Panel
A shows the results for the full sample, panel B for firms
with female director (fdd=1), and panel C for firms
without female director (fdd=0). Comparing the results
between panel B and panel C reveals that, in firms with
female director, the mean of csrdummy is 0.0358, while
in firms without female directors, the average csrdummy
is 0.0289. The mean difference ¢-test in the rightmost
column indicates that the former (group of samples with
fdd=1) is significantly greater than the latter (group of
samples with fdd=0), means that the samples in the for-
mer group have greater probability of obtaining CSR

(1)

where the subscripts i and ¢ represent the firm i in year
t, respectively. CSR is a vector of variables for CSR per-
formance, including current performance of CSR (csr-
dummy), cumulative performance of CSR (csrcumu),
continuous performance of CSR (csrcont), overlap per-
formance of CSR (csrovip), social contribution value (scv),
social return on assets (sroa) and social contribution
value per share (scvps). BD is the vector of the variables
measuring the board gender diversity, including female
director dummy (fdd), the number of female director
(fdn), female director ratio (fdr) and female independent
director dummy (fidd). Regression controls include firm
size (asset), debt ratio(debtr), returns on assets(roa), insti-
tutional investors’ shareholdings (insthod) and dummy of
family-controlled firm (family). The regression is pooled-
OLS estimated.

Sample and data

This study employs non-financial industry listed firms
on the Taiwan Stock Exchange and the Taipei Exchange
(excluding the firms of banking, insurance, billing, secu-
rities and financial holdings companies) as the research
samples, with a total of 1,590 firms. The data is yearly
ranged from 2007 to 2020. The data of board member’s
gender and characteristics, the data of firm’s financial
characteristics, governance variables is collected from the

award from the Common Wealth and the Global Views
Monthly. This suggests that, on average, firms with
female director have better CSR performance in terms
of higher probability of obtaining CSR award. This find-
ing is consistent with Hypothesis 1 of the study. Upon
observing the csrcumu, csrcont, and csrovlp, it is evident
that all means of three variables are lower compared to
firms without female director (the mean differences are
all positive), means that the samples with female direc-
tor have more years of obtaining CSR award, have greater
probability of continuously obtaining CSR award during
sample period, and have greater probability of obtain-
ing two CSR awards from the Common Wealth and the
Global Views Monthly.

When examining the following three CSR performance
variables, the differences in means of scv and scvps are
positive and reach statistical significance, means that
samples with female director have higher social con-
tribution and higher social contribution per share than
those firms without female director. Firms with female
directors exhibit relatively superior performance in CSR
performance. Through testing the mean differences in
various CSR performance variables between the two sam-
ple groups, the large part of evidence shows that samples
with female director perform better on CSR, supports the
proposition that an increase in the board gender diversity


https://topic.cw.com.tw/csr/report.aspx
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Table 1 The abbreviation and definition of variables
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Variable Abbreviation

Definition

Explained Variable-CSR performance

A dummy variable of the current performance of CSR (csrdummy), which measures
the performance of a firm based on the list of firms that have won the Common
Wealth's "Corporate Citizenship" and the Global Views Monthly's "CSR Award". If

a firm wins either or both of the awards in a specific year, the value of csrdummy

is equal to 1 in that year, otherwise, if the firm does not win either award, the value

The total number of years a firm has been win either or both of the awards (either
award is sufficient). For example, if a firm has been win either or both of the awards
for four years (missing one year) at a given year, the value of csrcumu is set to 4.

Set to 1if a firm wins either or both of the awards every year during the data period
(14 years). If the firm fails to win either award in any given year during the data
period, csrcont is set to 0.

Setto 1 if a firm wins both awards in a specific year. If the firm wins only one award
or none at all in a specific year, csrovip is set to 0.

The sum of interest expense, tax , employee salary and after tax net income,
and then take the natural logarithm

(Social contribution value / total assets)*100%
(Social contribution value / number of shares outstanding)

A dummy variable indicating whether the firm has female directors, with a value
of 1if the firm has at least one female director and 0 if it has none

The number of female directors
The proportion of female directors to the total number of board members

A dummy variable indicating whether the firm has female independent directors,
with a value of 1 if the firm has at least one female independent director and 0 if it

One minus the sum of the squares of the female director ratio and the male direc-

The total amount of assets and then takes the natural logarithm

(Total liabilities divided by total assets)x100%

Earnings before interest and tax / total asset

(number of shares hold by institutional investors / number of shares outstanding)

Current performance of CSR csrdummy
csrdummy is 0.
Cumulative performance of CSR csrcumu
Continuous performance of CSR csrcont
Overlap performance of CSR csrovip
Social contribution value scv
Social return on assets sroa
Social contribution value per share scvps
Main explanatory variable-Board Gender Diversity
Female director dummy fdd
The number of female director fdn
Female director ratio fdr
Female independent director dummy fidd
has none
Blau Index of Board Gender Diversity fdblau
tor ratio
Control variable
Firm size asset
Debt ratio (%) debtr
Returns on assets (%) roa
Institutional investors’ shareholdings (%) insthod
*100%
Family control family

If the type of control is single-family controlled, then it is 1, and 0 otherwise.

This table reports the abbreviations and definitions of the variables. The variable definitions are based on the Taiwan Economic Journal (TEJ) database and the
author’s own definitions. The first to the fourth CSR performance variables are constructed based on the annual name lists of the Common Wealth's "Best Corporate
Citizen" (https://topic.cw.com.tw/csr/report.aspx) and the Global Views Monthly’s "CSR Awards"(https://csr.gvm.com.tw/2021/award.html)

enhances monitoring by leveraging the meticulous and
conservative traits associated with the female (Cumming,
Leung and Rui, 2015; Gul, Srinidhi and Ng, 2011; Srini-
dhi, Gul and Tsui, 2011; Garcia Lara, Garcia Osma, Mora
and Scapin, 2017; Zalata, Ntim, Alsohagy and Malagila,
2022; Atif, Liu and Huang, 2019; Chen, Leung and Goer-
gen, 2017; Pucheta-Martinez, Bel-Oms and OlcinaSem-
pere, 2019). Board gender diversity generates diverse
perspectives and promotes advocacy for the well-being of
diverse groups, contributing to the shaping of corporate
policies and commitments towards CSR (Chen, Leung
and Goergen, 2017; Atif, Liu and Huang, 2019; Liu, Wei
and Xie, 2014; Gul, Srinidhi and Ng, 2011; Nielsen and

Huse, 2010; Ramon-Llorens, Garcia-Meca and Pucheta-
Martinez, 2020). These two channels collectively contrib-
ute to enhancing the firm’s CSR performance, and the
result of uni-variate ¢-test of means for CSR performance
variables between two sample confirms the hypothesis 1.

Finally, when observing the differences in various con-
trol variables between the two sample groups, it can be
noted that companies with female director tend to be
greater in size (the mean difference in asset between the
two groups is significantly positive). Additionally, firms
with female director tend to higher debt ratio higher
institutional investors’ shareholdings, and larger propor-
tion of family-controlled firm.


https://topic.cw.com.tw/csr/report.aspx
https://csr.gvm.com.tw/2021/award.html
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Table 3 reports the Pearson correlation coefficient.
First, when examining the relationship between csr-
dummy and four board gender diversity variables, it is
evident that firms with female director, a higher number
of female director, and firms with female independent
director tend to have higher value of csrdummy (three
pairwise correlation coefficients are negative and sig-
nificant). Similar result is obtained for the correlation
between csrcumu and three of four board gender diver-
sity variables. Some correlation coefficients between CSR
performance variable and board gender diversity also
show positive and significantly correlation. The empirical
results partially support Hypothesis 1 that board gender
diversity positively correlated with firm’s CSR perfor-
mance. Firm’s with greater degree of board gender diver-
sity tends to have better functioning of board, namely,
one the hand, increasing monitoring by increasing female
board member with more conservative, cautious, and
risk-averse, and on the other hand, increasing advising
by increasing female board member with more diverse,
comprehensive, and shareholders-oriented decision mak-
ing process. Therefore, the increased board gender diver-
sity contributes to enhancing CSR performance.

Baseline regression result

Table 4 reports the regression estimates of the effects
of board gender diversity on CSR performance (prox-
ied by current CSR performance: csrdummy). The main
explanatory variables in models (1)~(4) adopt different
board gender diversity variables, including the dummy of
whether a firm has female director (fdd), the number of
female director (fdn), the female director ratio (fdr), and
the dummy of whether a firm has female independent
director (fidd). By observing the estimated coefficients
of main explanatory variables across models, it is shown
that all coefficients are positive and reach statistically sig-
nificance. This indicates that firms with female director,
with higher number of female director, with higher pro-
portion of female directors, and with female independ-
ent director are more likely to obtain CSR awards from
either the Common Wealth or the Global Views Monthly.
Higher level of board gender diversity results in a higher
level of CSR performance, supporting the hypothesis of
the study.

This result is consistent with the following views.
Increase in board gender diversity contributes to a more
rigorous and careful monitoring of the management’s
execution of decisions that modern companies should pri-
oritize in consideration of stakeholders’ interests (Cum-
ming, Leung and Rui, 2015; Gul, Srinidhi and Ng, 2011;
Srinidhi, Gul and Tsui, 2011; Garcia Lara, Garcia Osma,
Mora and Scapin, 2017; Zalata, Ntim, Alsohagy and
Malagila, 2022; Atif, Liu and Huang, 2019; Chen, Leung
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and Goergen, 2017). Simultaneously, in the process of
shaping management decisions, the diverse perspectives
and concerns of different genders also aid the company
in considering the interests of a more diverse and broader
range of stakeholders (Chen, Leung and Goergen, 2017;
Atif, Liu and Huang, 2019; Liu, Wei and Xie, 2014; Gul,
Srinidhi and Ng, 2011; Nielsen and Huse, 2010; Ramon-
Llorens, Garcia-Meca and Pucheta-Martinez, 2020).
Consequently, the heightened board gender diversity con-
tributes to enhancing monitoring and advising efficiency
and intensity in CSR engagement. This facilitates the allo-
cation of more resources to CSR, increasing the likelihood
of the firm receiving CSR awards.

Estimated coefficients of control variables across mod-
els show that most of the coefficients for firm scale (asset)
is positive and significant, the coefficients for debt ratio
(debtr) are negative and significant, and the estimated
coefficients for firm’s profitability (roa) are positive and
significant. Additionally, the coefficients for the institu-
tional investor shareholdings (insthold) are significantly
positive, while the coefficients for the dummy of family-
controlled (family) is significantly negative. This implies
that larger firms with lower debt ratios, better profitabil-
ity as measured by return on assets, higher institutional
investors’ shareholdings, and non-family-controlled firms
tend to exhibit better CSR performance. These findings
are consistent with previous research results regarding
factors influencing CSR performance (Shen and Chang,
2009; El Ghoul, Guedhami, Kwok and Wang, 2016; Bou-
bakri, El Ghoul, Wang, Guedhami and Kwok, 2016; Liang
and Renneboog, 2017; Dyck, Lins, Roth and Wagner,
2019; Chen, Dong and Chen, 2020; Boubakri, El Ghoul,
Guedhami and Wang, 2021). Lastly, the determination
coefficients across models are approximately 10%, and
the p-value for the overall significance test of various
regression specifications is very small, indicating that the
regression models are appropriate specified.

Table 5 reports the regression estimates of the effects
of board gender diversity on CSR performance, which
is proxied by cumulative CSR performance (csrcumu)
(Panel A), continuous CSR performance (csrcont) (Panel
B), and overlap CSR performance (csrovilp) (Panel C).
In each panel, the main explanatory variables in models
(1)~(4) adopt different board gender diversoity variables,
namely, the dummy of whether a firm has female direc-
tor (fdd), the number of female director (fdn), the female
director ratio (fdr), and the dummy of whether a firm has
female independent director (fidd). In different panels, it
can be observed that the coefficients of the main explana-
tory variables are mostly positive and significant, indi-
cating that an increase in board gender diversity leads to
more accumulated years of obtaining one of both CSR
awards by the Common Wealth and the Global Views
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Table 4 Regression Result of the Effects of Board Gender Diversity on CSR Performance (current CSR performance: csrdummy)

Explanatory Variable

Explained Variables (current CSR performance: csrdummy)

(1)

(2)

(3)

(4)

fdd 0.00496**
(2.06)

fdn

fdr

fidd

asset 0.0355***
(36.25)

debt -0.000418***
(-5.93)

roa 0.000274**
(2.19)

insthold 0.000595%**
(10.25)

family -0.0247%%*
(-10.01)

constant -0.507***
(-36.23)

Num. of obs. 19,875

Adj. R-square 0.101

Prob. of F-stat. 0.000

0.00332**
(2.55)
0.000110
(1.17)

0.00974***

(2.98)
0.0355%** 0.0356%** 0.0356%**
(36.21) (36.28) (36.38)
-0.000419%** -0.000419%** -0.000420%**
(-5.94) (-5.95) (-5.96)
0.000274** 0.000273** 0.000262**
(2.19) (2.18) (2.09)
0.000592%** 0.000598*** 0.000589***
(10.20) (10.30) (10.14)
-0.0247% -0.0246%* -0.02477
(-10.01) (-9.93) (-9.80)
-0.500%** -0.501%** -0.502%**
(-36.24) (-36.09) (-36.30)
19,875 19,875 19,875
0.102 0.101 0.102
0.000 0.000 0.000

This table reports the regression estimates of the effects of corporate board gender diversity on CSR performance (current CSR performance: csrdummy). The main
explanatory variables in models (1) to (4) adopt different board gender diversity variables, namely, the dummy of whether a firm has female director (fdd), the number
of female director (fdn), the ratio of female director (fdr), and the dummy of whether a firm has female independent director (fidd). Control variables include firm size
(asset), debt ratio (debt), returns on assets (roq), institutional investors shareholdings (insthold), and the dummy of whether a firm is a family-controlled firm (family).
The data period is from 2007 to 2020. The t-values of the estimated coefficients are shown in parentheses, and *, **, and *** indicate statistical significance at the 10%,

5%, and 1% levels, respectively.

Monthly, higher probability of obtaining one of both
CSR awards each year during the data period, and higher
probability of obtaining both CSR awards.

Similar to previous findings, the addition of members
of different genders to the board increasing the gen-
der diversity, contributing to enhanced monitoring and
advising function. Previous literature has suggested that
the women are more conservative, cautious, and risk-
averse, this inclination makes companies more likely to
execute decisions that maximize overall corporate inter-
ests rather than solely maximizing shareholder interests,
and it also reduces the possibility of decisions that benefit
the management at the expense of others. Additionally,
the inclusion of female members in the board, as men-
tioned in the literature, aligns with the characteristics of
women being more willing to listen to others’ opinions
and value others’ interests. This orientation leads com-
panies to make decisions that prioritize the interests of
stakeholders in the execution and shaping of decisions.

Therefore, the increased board gender diversity contrib-
utes to the allocation of more resources to CSR, increas-
ing the likelihood of the company receiving relevant CSR
awards and accumulating more award-winning years.
This is directly correlated with better CSR performance.
Consequently, the empirical result in Table 5 still sup-
ports the hypothesis of the study.

The representation of empirical result in Table 6 is
similar to Table 5, with the only difference being the
change in the variables used to measure CSR perfor-
mance, namely, social contribution value (scv) (Panel A),
social return on assets (sroa) (Panel B), and social con-
tribution value per share (scvps) (Panel C). The empirical
results in Table 6 similarly demonstrate that the impact
coefficients of various board gender diversity on the CSR
performance variables derived from social contribution
value are mostly positive and significant. Moreover, there
are no negative and significant coefficients, indicating
that an increase in board gender diversity contributes to
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Table 5 Regression result of the effects of board gender diversity
on CSR performance (proxied by csrcumu, csrcont, csrovip)

Panel A.
Explanatory Variable Explained Variables (cumulative CSR performance:

csrcumu)

m @ (3) @)
fdd 0.0426***

(2.81)
fdn 0.0307***

(3.74)
fdr 0.000734
(1.23)
fidd 0.118***
(5.72)

Controls included included included included
constant included included included included
Panel B.
Explanatory Variable Explained Variables (continuous CSR performance:

csrcont)

m @ (3) (@)
fdd 0.00228***

(2.70)
fdn 0.000681

(1.49)
fdr 0.0000807**
(2.45)
fidd 0.0000642
(0.06)

Controls included included included included
constant included included included included
Panel C.

Explanatory Variable Explained Variables (overlap CSR performance: csrovip)

m @ ©) @)

fdd 0.00172*
(1.66)
fdn -0.0000260
(-0.05)
fdr -0.00000612
(-0.15)
fidd 0.00184
(1.30)
Controls included included included included
constant included included included included

This table reports the regression estimates of the effects of corporate board
gender diversity on CSR performance, which is proxied by cumulative CSR
performance (csrcumu) (Panel A), continuous CSR performance (csrcont)
(Panel B), and overlap CSR performance (csrovip) (Panel C). In each panel, the
main explanatory variables in models (1) to (4) adopt different board gender
diversity variables, namely, the dummy of whether a firm has female director
(fdd), the number of female director (fdn), the ratio of female director (fdr), and
the dummy of whether a firm has female independent director (fidd). Control
variables include firm size (asset), debt ratio (debt), returns on assets (roa),
institutional investors shareholdings (insthold), and the dummy of whether

a firm is a family-controlled firm (family). The estimation result of control
variables are omitted with notation of "included". The data period is from 2007
to 2020. The t-values of the estimated coefficients are shown in parentheses,
and *, ** and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively

Page 15 of 29

enhancing a firm’s CSR performance in terms of greater
social contribution value, social returns on assets and
social contribution value per share. Empirical result
of Table 6 generally supports the proposition that an
increase in the board gender diversity enhances monitor-
ing by leveraging the meticulous and conservative traits
associated with the female. Board gender diversity gener-
ates diverse perspectives and promotes advocacy for the
well-being of diverse groups, contributing to the shaping
of corporate policies and commitments towards CSR.
These two channels collectively contribute to enhancing
the firm’s CSR performance.’

Additional tests

Various dimensions in social contribution value as CSR
performance

Stakeholders of a firm are wide-ranging, including not
only shareholders and creditors but also employees,
consumers, government and non-governmental organi-
zations, upstream suppliers, and other external third
parties who are potentially related to the firm’s opera-
tions. This study decomposes social contribution value
(scv) into four components, including the total amount
of after-tax net income potentially paid to shareholders,

> Whether viewed from the perspective of agency theory or resource
dependence theory, overall support has been obtained from the base-
line regression result. Specifically, the increase in board gender diversity,
through more rigorous monitoring (from the agency theory perspective)
and diverse advising roles (from the resource dependence theory perspec-
tive), enhances the firm’s commitment and performance in CSR. However,
the variable definitions in the study only consider the overall board gender
diversity and whether one of independent directors is female. The study
does not differentiate the gender diversity level of non-independent direc-
tors (i.e., general directors), thus making it unclear which of the two men-
tioned theories primarily explains the statistical relationships. According
to Kim, Mauldin and Patro (2014), a prevailing viewpoint is that internal
directors mostly provide the primary source of firm-specific information
required for managerial advice, while external directors are better at provid-
ing monitoring as they are expected to be independent of the management.
In subsequent research, if it is possible to distinguish between directors who
also hold managerial positions (i.e., internal directors) and those who do not
hold managerial positions (i.e., external directors, including independent
directors), and if the gender diversity level among external directors has a
greater impact on CSR performance than the gender diversity level among
internal directors (including statistical and economic significance), then the
positive influence of board gender diversity on CSR performance could be
more strongly supported by agency theory. On the contrary, if the impact
of gender diversity among internal directors on CSR performance is higher
than the impact of gender diversity among external directors, then the posi-
tive influence of board gender diversity on CSR performance could be more
strongly supported by resource dependence theory. In fact, some empiri-
cal data in the study indicate that the impact of having female independ-
ent directors on CSR performance is significantly higher than the impact
of having female directors (not distinguishing between general directors
and independent directors). From this, it can be inferred that the impact of
female independent directors on CSR performance must be higher than the
impact of female non-independent directors on CSR performance. There-
fore, the primary empirical results obtained in the study can be explained
predominantly by agency theory, emphasizing the enhancement of moni-
toring efficiency by female directors to improve firm’s CSR performance.
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Table 6 regression result of the effects of board gender diversity
on CSR performance (proxied by scv, sroa, scvps)

Panel A.
Explanatory Variable Explained Variables (social contribution value: scv)

@) @ (€) @)
fdd 0.190%*

(2.28)
fdn 0.147%*

(3.26)
fdr 0.00702**
(2.14)
fidd -0.167
(-1.49)

Controls included included included included
constant included included included included
Panel B.

Explanatory Variable Explained Variables (social returns on assets: sroa)

@) @ (€) )
fdd 0.142%

(1.76)
fdn 0.0673

(1.54)
fdr -0.000421
(-0.13)
fidd 0.7171%%
(6.57)

Controls included included included included
constant included included included included
Panel C.

Explanatory Variable Explained Variables (social contribution value

per share: scvps)

Q) @) A3) 4)
fdd 0.261%**

4.77)
fdn 0.107%**

(3.65)
fdr 0.00817***
(3.81)
fidd 1.044%**
(14.19)

Controls included included included included
constant included included included included

This table reports the regression estimates of the effects of corporate

board gender diversity on CSR performance, which is proxied by social
contribution value (scv) (Panel A), social returns on assets (sroa) (Panel B),

and social contribution value per share (scvps) (Panel C). In each panel, the
main explanatory variables in models (1) to (4) adopt different board gender
diversity variables, namely, the dummy of whether a firm has female director
(fdd), the number of female director (fdn), the ratio of female director (fdr), and
the dummy of whether a firm has female independent director (fidd). Control
variables include firm size (asset), debt ratio (debt), returns on assets (roa),
institutional investors’ shareholdings (insthold), and the dummy of whether

a firm is a family-controlled firm (family). The estimation result of control
variables are omitted with notation of "included". The data period is from 2007
to 2020. The t-values of the estimated coefficients are shown in parentheses,
and *, ** and *** indicate statistical significance at the 10%, 5%, and 1% levels,
respectively
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the total amount of salaries/benefits paid to employees,
the total amount of interest paid to creditors, and the
total amount of taxes paid to the governments. Taking
into account the firm’s size effect, the above four items
are divided by total assets and by the number of shares
outstanding, respectively, to derive eight variables,
including the total amount of employee salaries/ben-
efits divided by total assets (salaryta), the total amount
of taxes paid to governments divided by total assets
(taxta), the total amount of interests paid to creditors
divided by total assets (interestta), the total amount of
after-tax net income divided by total assets (profitta),
the total amount of employee salaries/benefits divided
by the number of shares outstanding (salaryq), the total
amount of taxes paid to governments divided by the
number of shares outstanding (faxg), the total amount
of interests paid to creditors divided by the number of
shares outstanding (interestq), and the total amount of
after-tax net income divided by the number of shares
outstanding (profitq).

Table 7 reports the regression results of the effect of
board gender diversity (proxied by fdd) on CSR perfor-
mance in four dimensions, i.e., for SCV sub-variables.
Observing the coefficients of the main explanatory
variables in each model in panel A to panel C, it can be
found that the dummy variable representing the pres-
ence of female director (fdd) is only significantly posi-
tive when the dependent variable is the proportion of
employee salaries to total assets (salaryta) and the ratio
of employee salaries to outstanding shares (salaryq),
suggesting that firms with female director tend to have
higher employee salaries, showing a greater emphasis on
employee interests. However, when the dependent vari-
able is interest expense, the ratio of interest expense to
total assets (interesta), and the ratio of interest expense to
outstanding shares (salaryq), all coeflicients are negative
and significant. Even though firms with female director
tend to show lower levels of interest expenses, this does
not necessarily imply a lack of consideration for the inter-
ests of creditors. It is more likely that firms with female
director have lower levels of debt use, as mentioned ear-
lier, because women tend to have a higher aversion to risk
and, consequently, use less debt to reduce the financial
risk (Faccio, Marchica and Mura, 2016; Perryman, Fer-
nando and Tripathy, 2016; Sila, Gonzalez and Hagen-
dorff, 2016; Ciappei, Terzani, Bafundi and Liberatore,
2023).

Table 8 reports the regression estimates on whether
board gender diversity, measured by the dummy of
whether a firm has female independent director (fidd),
affects the results of four dimensions of a firm’s CSR
performance. Observing the estimated coefficients
of the dummy variable representing the presence of



Chang et al. Int J Corporate Soc Responsibility (2024) 9:7

female independent directors, it is evident that when
the dependent variables are dividends to shareholders,
taxes paid to the government, and salaries and benefits
provided to employees, whether in terms of the amounts
or as a percentage of total assets or outstanding shares,
the estimated coefficients are all positive and significant.
This indicates that firms with female independent direc-
tor tend to prioritize shareholder interests, contribute
more taxes to the government, and place greater empha-
sis on employee welfare. Similar to the previous table,
although firms with female independent director tend to
provide lower levels of interest expenses, this does not
imply a lack of consideration for the interests of credi-
tors. Instead, it is more likely that firms with female inde-
pendent director have lower levels of debt usage. Overall,
the promotion of CSR performance by female independ-
ent director is highly evident, whether from a statisti-
cal significance perspective or an economic significance
perspective.®

Moderating effects of the level of education, tenure

and board meetings attendance

This research further examine how non-gender charac-
teristics of female directors, including education level,
tenure, and board meeting attendance rate, contribute to
strengthen or weaken the effects of board gender diver-
sity on a firm’s CSR performance. These three factors
involve essential qualities through which board mem-
bers function within the board, beyond just gender dif-
ferences. First, the Signaling Theory of Spence (1973)
suggests that education level serves as an outward indi-
cator of job quality, and directors with higher education
or specialized knowledge are better equipped to apply
their expertise to strategic decision-making, leading to
improved performance. Directors with higher educa-
tional backgrounds are known to enhance board effec-
tiveness (Fairchild and Li, 2005; Nicholson and Kiel,
2004). Directors with higher education levels can lever-
age their acquired professional knowledge to provide
more advice and assistance. A director with a high level
of education is more likely to possess more special-
ized knowledge and analytical skills, allowing them to
focus on understanding and analyzing the firm’s opera-
tional prospects, governance, and the input, strategies,
and actions required or possessed in the face of current

6 The above result similarly indicates that women in the position of inde-
pendent directors contribute relatively more to enhancing the firm's empha-
sis on stakeholder interests, leading to better CSR performance. Consistent
with the statements mentioned in the footnote 5, independent directors
play a more significant role in improving monitoring efficiency within
the board. Therefore, the empirical result of female independent direc-
tor enhancing CSR performance can be supported by the contribution of
female director in reducing agency conflicts.
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environmental changes. Therefore, this research pro-
poses an additional hypothesis that female directors with
higher education levels are capable of helping the board
strengthen its oversight and advisory functions, thereby
improving the firm’s CSR performance.

Second, Vafeas (2003) indicated that directors with
longer tenures have more opportunities to become famil-
iar with crucial knowledge and the industry environment,
which equips them with better experience, commitment,
and competence. They also tend to have greater confi-
dence in carrying out their responsibilities. Celikyurt,
Sevilir and Shivdasani (2012) found that as board mem-
bers accumulate management experience and networks,
those with longer tenures are better able to fulfill their
advisory roles. Consequently, directors with longer ten-
ures possess more industry experience, understand the
specialized knowledge and details required for sustain-
able operation, and are more aware that the firm needs
to invest more resources and efforts in sustainability,
particularly in the face of environmental changes. This,
in turn, contributes to improving the firm’s CSR perfor-
mance. This research proposes a hypothesis that female
directors with longer tenures strengthen the effects of
board gender diversity on CSR performance.

Lastly, Beasley (1996) and Fama and Jensen (1983)
argue that when outside directors hold multiple posi-
tions, driven by a concern for their own reputations, they
are more inclined to effectively monitor the management
to maintain their good standing. Directors holding mul-
tiple positions can expand their networks and increase
opportunities for connecting with other companies, mak-
ing it easier to help the firm acquire significant tangible
and intangible resources. Board attendance is the most
concrete and fundamental way a director can fulfill their
supervisory and advisory functions. If a female director
has low attendance rates at board meetings, it becomes
challenging to gain a deep understanding of the execu-
tion of managerial decisions and determine whether vari-
ous corporate policies are beneficial or detrimental to the
corporation. Under this situation, gender trait in among
the board still has little effects in enhancing board func-
tioning, namely, monitoring and advising. Board attend-
ance plays a crucial role in exerting effectiveness of board
gender diversity. This research proposes an additional
hypothesis that female directors with higher board meet-
ing attendance rates strengthen the effects of board gen-
der diversity on CSR performance.

Table 9 reports regression results about additional
characteristics possessed by female director, including
whether they hold a Ph.D., tenure, and board meetings
attendance rate. It examines whether these character-
istics strengthen or weaken the effects of board gender
diversity on CSR performance. Firstly, when we observe
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the coefficients of cross-product terms in model (1)~(3),
it is found that two of three (fdn*phd and fidd*phd) are
positive and significant, indicating that as the number of
female director with Ph.D. increases and when firm has
female independent director with Ph.D., firm has greater
probability of obtaining CSR award, showing that higher
education level further increases firm’s CSR performance.
Similarly, in model (4)~(6), it is found that two of three
(fdd*tenure and fdn*tenure) are positive and significant,
indicating that as firm has female director with greater
level of tenure and as the number of female director with
greater level of tenure increases, firm has greater prob-
ability of obtaining CSR award, showing that greater level
of tenure further increases firm’s CSR performance. In
model (7)~(9), it is found that two of three (fdn*attend
and fidd*attend) are positive and significant, indicating
that as the number of female director with higher board
meeting attendance rate and firm with female independ-
ent director with higher board meeting attendance rate,
firm has greater probability of obtaining CSR award,
showing that greater level of tenure further increases
firm’s CSR performance. Overall, empirical result in
Table 9 supports the above three additional hypotheses
that higher educational level, longer tenure, and higher
board meeting attendance rate help to increase the effects
of board gender diversity on CSR performance.

It is interesting that in models (3) and model (9), the
coefficients of interaction term of female independent
director and those with a doctoral degree (fidd*phd),
as well as the interaction term of female independent
director and the average board attendance rate of female
independent director (fidd*attend), are found to be sig-
nificantly positive and the numerical values of coefficients
are larger (thus with greater economic significance). This
indicates that female independent director with higher
education level and female director with greater board
meetings attendance rates, is helping to enhance the role
of female independent director in the board (especially
in improving monitoring efficiency), contributing to
larger increase in the commitment to CSR and obtaining
superior CSR performance. However, the effect of ten-
ure of female independent director in improving CSR is
not larger than that of non-independent directors. The
explanation is that women who can serve as independ-
ent director are more likely to have substantial expertise
and qualifications, on the other hand, the likelihood and
the requirement of women with substantial expertise and
qualifications in serving as non-independent director may
be relatively lower. While greater tenure helps to improv-
ing expertise and obtaining qualifications, tenure plays a
more important role in enhancing female non-independ-
ent in helping board to monitoring and advising in form-
ing decision of improving firm’s CSR performance.
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Blau index as alternative measure of board gender diversity
The Blau Index, also known as the Simpson Index, is used
to measure the level of gender diversity within a firm’s
board of directors, its functional committees, senior man-
agement, or the entire management hierarchy (Campbell
and Minguez-Vera, 2008). This index takes into account
the number of gender categories, typically two, and the
evenness of the distribution of board members within
these categories. Assuming a firm’s board consists of only
men and women, and the male and female ratios are easily
calculate. To obtain the Blau Index, subtract the sum of
the squares of these two ratios from one. When the num-
ber of men and women is equal, with each gender rep-
resenting 50% of the board, the Blau Index is 0.5. When
the board is entirely composed of either men or women,
the Blau Index is 0. Therefore, the Blau Index for gender
diversity ranges from 0 to a maximum of 0.5, with values
closer to 0.5 indicating a higher level of diversity.

Panel A of Table 10 presents the regression estimates
of how Blau Index (fdblau) as an alternative measure of
board gender diversity affects various CSR performance.
Observing the estimated coefficients, most are positive,
and three of them are statistically significant as explained
variable is csrcont, scv and scvps, indicating that firms
with greater level of board gender diversity tends to be
firms with greater probability of continuous obtaining
CSR award, higher social contribution value and higher
social contribution value per share. The empirical result
generally supports the hypothesis of the study.

Industry adjustment of female director ratio
This study considers that firms within the same industry
face similar industry and market environments, which
lead to close operational and litigation risks. The boards
of directors of these firms may exhibit specific industry
patterns in terms of their demand for managerial moni-
toring and advising. Therefore, the degree of gender
diversity in boards may show similar levels within the
same industry. This study defines a new variable by sub-
tracting the average female director ratio in its industry
from female director ratio in an individual firm, resulting
in an industry-adjusted female director ratio (fdrindjust).
This variable is used to predict a firm’s CSR performance.
Panel B of Table 10 presents the regression estimates
of how industry-adjusted female director ratio (fdrind-
just) affects various CSR performance. Observing the
estimated coefficients, most are positive, and three of
them are statistically significant. These are corporate
social responsibility continuous performance (csrcont),
social contribution value (scv), and per-share social con-
tribution value (scvps), indicating that firms with female
directors above the industry average are more likely
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Table 9 The effects of female directors with greater level of education, tenure and board meeting attendance on CSR performance

Explanatory Variable

Explained Variables (current CSR performance: csrdummy)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
fdd*phd 0.00549
(1.57)
fdn*phd 0.00470%**
(3.47)
fidd*phd 0.0123**
(2.47)
fdd*tenure 0.000583**
(2.07)
fdn*tenure 0.000281%*
(2.00)
fidd*tenure 0.000288
(0.81)
fdd*attend 0.000118
(0.99)
fdn*attend 0.0000744**
(2.38)

fidd*attend 0.000109**

(1.96)
BD vars included  included included  included included included included included included
CONTROLs included  included included  included included included included included included
Constant included  included included  included included included included included included
Num. of obs. 19,875 19,875 19,875 5,368 5,368 5,368 7,048 7,048 7,048
Adj]. R-square 0.101 0.102 0.102 0.111 0111 0.111 0112 0.113 0113
Prob. of F-stat. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

This table reports the regression estimates of the effects of female directors with greater level of education, tenure and board meeting attendance on CSR
Performance (current CSR performance: csrdummy). The main explanatory variables in models (1) to (9) are, the intersection of the dummy of whether a firm has
female director and whether firm’s female director has Ph.D. degree (fdd*phd), the intersection of the number of female director and whether firm’s female director
has Ph.D. degree (fdn*phd), the intersection of the whether a firm has female independent director and whether firm’s female director has Ph.D. degree (fidd*phd),
the intersection of the dummy of whether a firm has female director and female directors’ average tenure (fdd*tenure), the intersection of the number of female
director and female directors’ average tenure (fdn*tenure), the intersection of the whether a firm has female independent director and female directors’ average
tenure (fidd*tenure), the intersection of the dummy of whether a firm has female director and female directors’ average board meeting attendance rate (fdd*attend),
the intersection of the number of female director and female directors’ average board meeting attendance rate (fdn*attend), the intersection of the whether a firm
has female independent director and female directors’ average board meeting attendance rate (fidd*attend), respectively. Control variables include firm size (asset),
debt ratio (debt), returns on assets (roa), institutional investors shareholdings (insthold), and the dummy of whether a firm is a family-controlled firm (family). The data
period is from 2007 to 2020. The t-values of the estimated coefficients are shown in parentheses, and *, **, and *** indicate statistical significance at the 10%, 5%, and

1% levels, respectively

to consistently obtain corporate social responsibility
awards, along with higher social contribution value and
social contribution value per share. With one exception
(the coefficient for social return on assets, sroa, is nega-
tive and significant), the empirical results still tend to
support the hypothesis of the study.

Two-stage least square instrumental variable estimation

Due to the potential endogeneity issue between board
gender diversity and CSR performance, meaning that
firms with higher levels of board gender diversity also
tend to have better CSR performance, especially when
the assessment of CSR performance includes criteria
related to board diversity, this study employs a two-stage

least square instrumental variable estimation to miti-
gate endogeneity in examining the effects of board gen-
der diversity on CSR performance. Following Lin and
Lai (2012), the choice of instrumental variables should
satisfy relevance, meaning that the selected instrumental
variables should have a significant relationship with the
endogenous variable. They should also satisfy exogeneity,
meaning that the selected instrumental variables should
be unrelated to the error term in the original regression
equation (Levitt, 1997). Regarding the latter property,
Angrist and Krueger (1991, 1992, 2001) point out that it
is generally difficult to test using statistical tools but can
be argued through a detailed theoretical and institutional
analysis.
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Table 10 Additional tests for the estimation of the relationship between board gender diversity and CSR performance
csrdummy csrcumu csrcont csrovip scv sroa scvps
(M (2) (3) 4) (5) (6) (7)
Panel A. Blau Index as Alternative Measure of Board Gender Diversity
fdblau 0.00794 0.0654 0.00698*** 0.00108 0.561** 0.138 0.796***
(1.11) (1.44) (2.78) (0.35) (2.25) (0.58) (4.88)
Panel B. Industry Adjustment of Female Director Ratio
fdrindjust 0.0000147 0.000272 0.0000852*** -0.0000131 0.00709** -0.00556* 0.00422**
0.17) (0.49) (2.66) (-0.45) (2.14) (-1.73) (2.05)
Panel C. Two-stage Least Square Instrumental Variable Estimation (IV: Last-period Female Director Ratio)
fdryum 0.0000742 0.000349 0.0000740** -0.0000196 0.00519 -0.00255 0.00748***
(0.73) (0.55) (2.21) (-0.57) (1.37) (-0.69) (3.19
Panel D. Two-stage Least Square Instrumental Variable Estimation (IV: Industry Average Female Director Ratio)
fdr v 0.00309*** 0.0157%** -0.0000630 0.000212 0.00470 0.162%** 0.1327%**
(5.70) (5.44) (-1.02) (1.07) (0.25) (6.29) (7.20)
Panel E. Nonlinear (Quadratic) Effects of Board Gender Diversity on CSR Performance
fdr 0.0000877 0.00206 0.000202*** 0.000174* 0.0121 0.0194*** 0.0307***
(0.39) (1.57) (2.72) (1.84) (1.54) (2.58) (5.98)
fdrsq 0.000000619 -0.0000363 -0.00000332* -0.00000494** -0.000140 -0.000545%** -0.000617%**
0.11) (-1.08) (-1.67) (-2.16) (-0.72) (-3.00) (-5.05)
Panel F. Heckman Two-stage Estimation
fdd 0.251%** 2.5171%* 0.0847*** 0.0752%** -2.777** 5.138%** 17.94%%*
6.16) (7.97) (6.02) (4.72) (-2.48) (4.49) (9.64)

This table reports several additional tests of the effects of board gender diversity on firm’s CSR performance. Panel A shows the regression result of how the Blau

Index (fdblau), recalculated for board gender diversity, affects CSR performance (only reporting the estimates of the main explanatory variable). Panel B reports the
regression estimates of how the industry-adjusted female director ratio (fdrindjust) affects CSR performance (also reporting estimates of the main explanatory variable
only). Panel C reports the result of two-stage least square instrumental variable estimation of whether board gender diversity influences CSR performance. In the first
stage (not reported), the last-period female director ratio and control variables in regression equation (1) are used to predict the current female director ratio, resulting
in the fitted value for the female director ratio (fdr,,r;), which becomes the main explanatory variable for predicting CSR performance in the second stage. Control
variables in the second stage estimation are the same as in regression equation (1) (estimates of control variables not reported). Panel D reports the results of two-
stage instrumental variable estimation of whether board gender diversity affects CSR performance. In the first stage (not reported), the average female director ratio
for the same industry and control variables in regression equation (1) are used to predict the current female director ratio, resulting in the fitted value for the female
board member ratio (fdr,,7,), which becomes the main explanatory variable for predicting CSR performance in the second stage. Control variables in the second stage
estimation are the same as in regression equation (1) (estimates of control variables not reported). Panel E reports the results of a quadratic regression estimation of
whether board gender diversity affects CSR performance, with the main explanatory variables including the female director ratio (fdr) and the square of the female
director ratio (fdrsq). Panel F reports the results of a Heckman two-stage estimation of whether board gender diversity affects CSR performance. In the first stage,

a probit model determines whether a firm has female board members, with explanatory variables including firm size, return on asset, independent director ratio,
institutional investors’ shareholdings, and a dummy variable of whether a firm is family-controlled. After estimation, an bias-correction term (lambda) for self-selection
bias is obtained and becomes an additional explanatory variable for the second stage. In the second stage estimation, explanatory variables include female director
dummy variable (fdd), the additional selection bias correction term (lambda), and control variables that are the same as in regression equation (1). The Heckman two-

stage estimation adopts maximum likelihood estimation (MLE)

Following Adams, Lin and Zou (2011), Lin, Officer
and Zou (2011), Hertzel and Officer (2012), this study
considers two variables as instrumental variables in the
two-stage least square instrumental variable estimation.
The first instrumental variable is the lagged one-period
board gender diversity variable (lagged female director
ratio). The second instrumental variable is the indus-
try-average board gender diversity variable from firms
in the same industry (industry-average female director
ratio). In this study, exact identification is used in the
two-stage least squares instrumental variable estimation.
For potentially endogenous variables, such as the board
gender diversity variable, one instrumental variable is
employed at a time.

Panel C of Table 10 reports the two-stage least squares
instrumental variable estimation results of whether board
gender diversity affects CSR performance when the instru-
mental variable is the lagged one-period female director
ratio. In the unreported table content, the first-stage esti-
mation results indicate that the selected instrumental vari-
ables have a positive and significant impact on the potential
endogenous variable, and the first-stage estimation’s F-sta-
tistics is very high, demonstrating that the choice of instru-
mental variables aligns with the previously mentioned
relevance criteria. The second-stage estimation results are
similar to the results of the baseline regression estimates
conducted previously. The fitted female director ratio
(fdrar;) from the first-stage estimation shows a positive
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and significant influence on certain coefficients related to
CSR performance variables. As the fitted female director
ratio increases, the CSR performance improves, partially
supporting the hypothesis of this study. Panel D of Table 10
reports the two-stage least squares instrumental variable
estimation results of whether board gender diversity affects
CSR performance when the instrumental variable is the
industry-average female director ratio. Similar to the results
in panel C, the fitted female director ratio (fdr;; 1) from the
first-stage estimation shows a positive and significant influ-
ence on certain CSR performance variables. As the fitted
female director ratio increases, CSR performance improves.

Nonlinear effects of board gender diversity on CSR
performance

Considering the possibility of a non-linear relationship
between board gender diversity and CSR performance,
meaning that there may be a U-shaped pattern where firms
benefit more from increased female board members when
board gender diversity is low. In such cases, incorporating
more female directors can leverage their unique attributes,
experiences, and perspectives to enhance the efficiency of
board operations, including improved managerial monitor-
ing, managerial advising and providing valuable insights
and resources, thereby contributing to improved CSR per-
formance. However, as board gender diversity increases,
the added costs of social identification, communication,
and coordination, along with the potential for stereotyping
of female board members, can diminish the positive influ-
ence of board gender diversity on CSR performance.” It

7 A diverse board may lead to decreased board efficiency, longer decision-
making process, or reduced decision quality, exacerbating agency prob-
lems (Earley and Mosakowski, 2000; Williams and O’ Reilly, 1998; Lau and
Murnighan, 1998). Jehn, Northcraft and Neale (1999) have proposed that
diversity among team members results in poorer overall performance in
decision-making, organizational commitment, and performance. Jianakop-
los and Bernasek (1998) suggested that female director may make errone-
ous decisions due to their gender-specific risk-averse tendency, resulting in
reduced company performance. Adams and Ferreira (2009) argued that a
higher proportion of female director in a corporation might lead to "over-
monitoring" by the board, potentially decreasing firm performance. Cox
and Blake (1991) posited that increasing the ratio of female executives could
raise firm costs due to increased turnover of senior management, negatively
impacting firm performance. Richard, Barnett, Dwyer and Chadwick (2004)
found that increasing the proportion of female director could heighten dis-
sent caused by gender differences, thereby increasing board controversies
during the decision-making process. Additionally, some studies provide
evidence that female director is more likely to be seen as symbolic mem-
ber of the board (Zelechowski and Bilimoria, 2004) and are appointed
in large numbers to match the demographics of employees, meet societal
expectations, or comply with legal mandates (Farrell and Hersch, 2005).
The direct consequence of this symbolism is that female director may only
play a superficial institutional role, while having little actual benefits to the
board (Zelechowski and Bilimoria, 2004). Kanter (2003) also mentioned that
board gender diversity might decrease firm performance or have no effect
on firm performance because the appointment of female director may be
driven solely by the symbolic image of board diversity that the firm wishes
to portray.
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may even lead to costs greater than the benefits, resulting
in an inverted U-shaped relationship between board gender
diversity and CSR performance. To examine this, this study
introduces the squared term of the female director ratio
into the regression equation and then re-estimates.

The empirical results of the non-linear estimation are
reported in panel E of Table 10. As observing the coef-
ficients of the female director ratio (fdr) and its squared
term (fdrsq), it is evident that a combination of positive
and negative coefficients with statistical significance is
present. This indicates that while an increase in the female
director ratio contributes to the enhancement of CSR per-
formance, the magnitude of its positive impact diminishes
as it increases. Interestingly, by utilizing the statistically
significant coefficients of the linear and squared terms, it
can be inferred that the optimal female director ratio for
a firm to achieve the highest level of CSR performance
lies approximately between 17% to 30%. Beyond a female
director ratio of 30%, firm’s CSR performance begins to
decline. This result aligns with many current regulatory
practices in which government guidelines recommend a
female director ratio of around 30%.

Heckman two-stage estimation

Existing research indicates that the level of board gender
diversity is determined by various firm characteristics
and corporate governance variables (Saeed, Belghitar and
Yousaf, 2016; Oliveira and Zhang, 2022; Angeles Lépez-
Cabarcos,  Vizcaino-Gonzédlez and  Lopez-Pérez,
2023). These underlying factors that influence board
gender diversity may also influence a firm’s CSR perfor-
mance. To enhance the causal inference of the effects of
board gender diversity on CSR performance, it is essen-
tial to consider controlling for the underlying factors
determining board gender diversity.

To address the problem of self-selection of samples,
this study employs the Heckman (1979) two-stage esti-
mation to examine the effects of board gender diversity
(proxied by the dummy of the presence of female direc-
tor, fdd) on CSR performance. In the first stage, a probit
model is used to estimate the likelihood of a firm hiring
female director based on firm size, profitability, board
independence, institutional investors’ shareholdings,
and whether a firm is family-controlled. The estimation
result of the first stage obtains the selection bias correc-
tion term (inverse Mill’s ratio), which is introduced as
an additional explanatory variable in the second-stage
estimation. Panel F in Table 10 reports the results of
the second stage, where the dummy variable represent-
ing the presence of female director (fdd) is mostly posi-
tive and significant. This indicates that, after controlling
for the pre-determined factors of board gender diversity,
the large part of the evidence suggests that a higher level
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of board gender diversity positively influences firm’s CSR
performance. The empirical results continue to support
the hypothesis of the study, the addition of members of
different genders to the board has increased the gender
diversity of the board, contributing to the enhancement
of monitoring and advising efficiency (Nielsen and Huse,
2010; Gul, Srinidhi and Ng, 2011; Srinidhi, Gul and Tsui,
2011; Liu, Wei and Xie, 2014; Cumming, Leung and
Rui, 2015; Garcia Osma, Mora and Scapin, 2017; Chen,
Leung and Goergen, 2017; Atif, Liu and Huang, 2019;
Pucheta-Martinez, Bel-Oms and OlcinaSempere, 2019;
Ramon-Llorens, Garcia-Meca and Pucheta-Martinez,
2020; Zalata, Ntim, Alsohagy and Malagila, 2022). This
improvement aids the firms in allocating more resources
to CSR activities.

Conclusion and suggestion

This study examines the relationship between board gen-
der diversity and CSR performance using data from 1,590
non-financial industry listed firms on the Taiwan Stock
Exchange and Taipei Exchange from 2007 to 2020. Exist-
ing research has highlighted that increased board gender
diversity contributes to improved exchange of diverse
perspectives, traits, experience, and background, provid-
ing tangible and intangible resource to board. It enhances
the monitoring and advising efficiency of board over
management, thereby mitigating the problem of agency
conflict. Moreover, women directors are often noted to
exhibit a stronger commitment to stakeholder interests
and environmental concern than their male counter-
parts. In this context, the appointment of female director
increases the board gender diversity, which, in turn, fos-
ters a proactive and contributory stance of corporation
towards issues of social responsibility, ESG, and sustain-
ability, which are highly valued in current management
practices and academic discourse.

However, some studies have discussed potential chal-
lenges related to social identity issue, increased com-
munication and coordination cost between genders, and
the risk of introducing tokenism, which might increase
the operational cost of board. It may lead to reduced effi-
ciency in board functioning, making it difficult to reach
consensus or make decisions regarding CSR or ESG
strategies and policies, potentially resulting in a nega-
tive relationship between board gender diversity and
CSR performance. In the Taiwanese financial market, as
female participation in corporate board increases and
regulatory frameworks such as Corporate Governance
Blueprint 3.0 and Sustainability Development Blueprint
set disclosure and proportion requirements for board
gender diversity policies of publicly traded firms, it
becomes imperative to examine the subsequent impact of
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board gender diversity on CSR performance in Taiwanese
financial market. The need to align practical norms with
regulatory requirements and understand the relationship
between board gender diversity and CSR performance
in the Taiwanese financial market is a central motivation
behind the study.

In the study, gender data of each board member was
collected annually for each firm over the data period,
in order to calculate variables such as the presence of
female director, the number of female director, female
director ratio, and the number of female independ-
ent directors. These variables were used to quantify the
degree of board gender diversity. CSR performance vari-
ables were constructed using historical name-list of CSR
awards from local famous business magazines such as
the Common Wealth and the Global Views Monthly. The
concept of social contribution value, as an inclusion cri-
terion for the Shanghai Stock Exchange’s Social Respon-
sibility Index constituents, was also employed to quantify
CSR performance. Through univariate t-tests in means,
Pearson correlation analysis, and baseline regression esti-
mation, it was found that an increase in board gender
diversity corresponds to better CSR performance. Fur-
thermore, extensive additional tests revealed that board
gender diversity notably enhances firm’s commitment to
shareholder rights, increased tax payments to the gov-
ernment, and more resource allocated to employees.
Female director with higher educational level, longer ten-
ure, and higher board meetings attendance rate further
enhance CSR performance. Another additional analyses,
including the calculation of the Blau Index to proxy for
the degree of board gender diversity, industry-adjusted
gender diversity variables, two-stage least square instru-
mental variable estimation to address endogeneity, and
Heckman two-stage estimation to address sample self-
selection issues, consistently showed a positive effect of
board gender diversity on CSR performance, consist-
ently support the principal outcome of the study. Lastly, a
quadratic non-linear estimation revealed that the degree
to which board gender diversity maximizes CSR perfor-
mance might reach an optimum when the female direc-
tor ratio is around 30%, beyond which it could potentially
result in adverse effects on CSR performance. Overall,
the principal outcome of the study consists with the view
that board gender diversity has positive impact on CSR
performance (Pucheta-Martinez, Bel-Oms, and Nekhili,
2019; Fernandez-Gago, Cabeza-Garcia and Nieto, 2018;
Harjoto and Rossi, 2019; Gulzar, Cherian, Hwang, Jiang
and Sial, 2019; Furlotti, Mazza, Tibiletti, and Triani, 2019;
Cruz, Justo, Larraza-Kintana, and GarcésGaldeano, 2019;
Campopiano, Rinaldi, Sciascia, and De Massis, 2019).

The implications of the empirical result include the fol-
lowing: For management, appointing female director is
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beneficial in strengthening firm’s sustainability, improv-
ing performance on management of stakeholder inter-
ests, and may enhance and accumulate social reputation.
Regarding the appointment of director, the organization
and its decision-making process should also consider
additional qualities of female director candidates, such
as their educational background, previous board meet-
ing attendance rates, and tenure. For government regu-
latory agencies, ongoing regulations promoting board
gender diversity have positive effects on social harmony,
stability, and a firm’s sustainability. However, there is a
need to consider specific details, including the potential
consequences of having too many female directors, such
as whether there should be a limit on the female direc-
tor ratio exceeding 30% and similar issues. For inves-
tors, board gender diversity not only enhances a firm’s
CSR performance but also leads to better performance in
other aspects, as evidenced in existing research. There-
fore, board gender diversity can indeed be considered as
one of the factors for investors when selecting investment
targets

Regarding recommendations for future research,
firstly, the current focus of gender diversity meas-
urement is primarily on the board level. Subsequent
research can explore and investigate the gender diver-
sity within subsidiary organizations of the board, such
as audit committee, compensation committee, corpo-
rate governance committee, and nomination commit-
tee. This expansion of the analysis will enable a more
comprehensive assessment of the broader impact of
gender diversity within the senior organizational struc-
ture of a firm. Second, continuing from the previous
point, in the future, the level of gender diversity in top-
tier organization of a firm can also be used to predict
more specific actions related to ESG, such as corporate
misconduct, information disclosure, dividend policies,
executive compensation, tax avoidance, related-party
transactions.

Third, existing research has found that the prob-
ability of women occupying top positions in a firm sig-
nificantly increases when the firm is facing financial
distress or a crisis. This is because women, who have
to break through the so-called "glass ceiling,” face more
criticism and scrutiny than men. Therefore, when a
firm is in distress, the probability of men taking on such
positions decreases, while the likelihood of women
assuming top positions increases (Elsaid and Ursel,
2018). This phenomenon is referred to as the "glass
cliff" and it occurs when women are only allowed to
take on leadership roles when the firm is in an unstable
or high-risk situation. However, this phenomenon also
suggests that when a firm has women in power posi-
tions, the firm is more likely to be in an unstable state
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(Haslam, 2010; Mulcahy and Linehan, 2014). There-
fore, subsequent research can examine whether this
glass cliff phenomenon truly exists in Taiwanese listed
firms. Lastly, the discussion examination on board gen-
der diversity can investigate whether there is a spillover
effect. A higher degree of board gender diversity may
lead to greater gender diversity in the firm’s manage-
ment, or is it the other way around (Cook and Glass,
2014; Dezs6 and Ross, 2012; Chang and Liu, 2024). The
former can be explained using Social Identity Theory
by Kanter (1977) and Tajfel and Turner (2004), while
the latter can be explained using the Queen Bee Syn-
drome (Staines, Tavris and Jayaratne, 1974; Moore,
1999; Chang and Liu, 2024).
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