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Abstract

Participation of women on corporate boards has long been a topic of debate in academia and practice. Yet, the threshold of
women's participation in a corporate board to obtain a synergetic impact on corporate sustainability performance remains
to be examined. Data from 19 European countries, having 2640 firm-year of observation, this study revealed that women
on boards positively affect corporate sustainability performance in the European context, with an approximately 30% par-
ticipation of women on boards (WoB) ensuring synergetic impact. This study further revealed that after the threshold of
WoB participation, the market value of companies tends to be negative in the European setting. An indication of investors'
reactions. The issue was first examined through the lens of the resource-based view, social role, agency and critical mass
theories and then empirically tested. To reach a conclusion, this study employs both static and dynamic econometric models;
thus, the finding is consistent and empirically robust. The research findings contribute to the current discussion on corporate
governance and corporate sustainability performances issues, especially in the European context, and have implications for
researchers, business practitioners, and policymakers.
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Introduction

By 2030 and 2050, human consumption patterns will
demand natural resources equivalent to two and three plan-
ets, respectively (Goyal et al. 2018). Linear business models
and a lack of prudence in corporate governance have brought
humanity to the edge of a precipice. However, in order to
reduce the negative impact of business activities, an enor-
mous trend in corporate sustainability has begun to emerge
as a result of a shift in business attitudes (Xie et al. 2019).
This has resulted in a positive shift from voluntary busi-
ness participation in sustainability activities to mandatory
encumbrance due to social expectations and institutional
requirements (Rahi et al. 2022a, 2022b, 2023; Wang et al.
2016; Xie et al. 2019). In addition, the UN sustainability
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development goals (SDGs) call on companies to participate
and contribute to the development of actions at all levels to
mitigate climate risks and protect the natural environmen-
tal ecosystem, ensuring social security by applying prudent
governance models (Birindelli et al. 2019; Martinez-Ferrero
and Garcia-Meca 2020). The corporate focus on sustainabil-
ity strategies, such as environmental, social, and governance
(ESQG) strategies, is increasing, resulting in significant shifts
in business practices as well as corporate governance mecha-
nisms (Xie et al. 2019; Rahi et al. 2022a; Sanseverino et al.
2023). Environmental sustainability ensures long-run sus-
tainability and resilience of ecosystems that support human
life by minimizing pollution, biodiversity loss, greenhouse
gas emissions, and waste, as well as achieving goals such
as renewable energy and energy efficiency. Social sustain-
ability takes responsibility for ensuring the quality of life,
well-being, biodiversity, equality, employee relations, and
human capital management. Finally, internal control, rou-
tines, board diversity, independence, information transpar-
ency, and risk management are all addressed in the govern-
ance sustainability dimension.
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Top management levels now pay thorough attention to
sustainability (Set6-Pamies 2015). According to Deloitte
(2018), issues connected to corporate sustainability per-
formance are increasingly positioned at the top of board
agendas and given greater importance by directors. Good
corporate governance affects all stakeholders’ well-being
in the corporate, social, and political environments (Aras
and Crowther 2008; Ehikioya 2009). Due to inadequate
resources, it may be difficult to meet the minimum expecta-
tions of stakeholders. But sound corporate governance can
soothe the metaphoric pain by contributing to the well-being
of the business, society, and the environment together (Aras
and Crowther 2008). Many studies have been conducted to
investigate the relationship between effective corporate gov-
ernance with environmental or corporate social responsibil-
ity (CSR)! performance, with some studies indicating that
woman board members have a positive effect on outreach
(Birindelli et al. 2019; Gangi et al. 2019; Garcia Martin and
Herrero 2020; Garcia-Sanchez et al. 2018; Khan 2010; Lu
and Herremans 2019; Walls and Hoffman 2013). The major-
ity of these studies looked at the link between WoB and CSR
or environmental performance. Research on the impact of
women participation on boards and corporate sustainabil-
ity performance (CSP) is lagging behind, especially in the
European context. In addition, there is a dearth of research
(according to the Scopus database search) on the question
of the minimum composition of women on boards (WoB)
required to have a synergetic impact on sustainability per-
formance remains to be examined.”

Ethical and social considerations encourage increasing
number of WoB, as well as, of course, emphasizing the issue
of gender equality (Brieger et al. 2019). In addition, SDG
5 encourages businesses to achieve gender equality in order
to be socially responsible and contribute to a “peaceful,
prosperous and sustainable world” (Birindelli et al. 2019).
Furthermore, by promoting women to positions on corpo-
rate boards,’ European companies can motivate their entire
female workforce, thereby strengthening the process of sus-
tainable development.4 Walls and Hoffman (2013), Birin-
delli et al. (2019), and Garcia Martin and Herrero (2020)
have found that firms with more independent boards and
higher gender diversity demonstrate higher environmental
performance. In addition, according to the resource-based

! This study considers CSR only a part (a single dimension) of holis-
tic sustainability actions.

2 To achieve holistic sustainability, companies need to strive for eco-
logical, social, governance, and economic dimensions of sustainabil-
ity consistently through their business-as-usual.

3 This paper uses the terms corporate boards and management boards
interchangeably.

* In this paper, female and woman are applied interchangeably
whereas the author is completely aware of the difference of the terms.
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view, social role theory, and agency and critical mass theo-
ries, women’s presence on boards can bring change to the
style of management operation. For instance, women tend
to be more prudent than men in their management style,
and they have been shown to prioritize the welfare poli-
cies of the stakeholders more than that of the sharehold-
ers (Adams 2016; Jain and Zaman 2020; Nielsen and Huse
2010). Boards that lack women participation tend to be less
involved in considering sustainability and risk manage-
ment (Bord and O’Connor 1997). Gabaldon et al. (2016)
conducted a systematic review on women on boards and
discovered that different male and female perspectives on
the natural environment positively influence board deci-
sion making. Women are considered more committed to
forming and maintaining connections to stakeholders than
their male counterparts (Boutchkova et al. 2021; Pucheta-
Martinez et al. 2019), and a gender-diverse board tends to
improve a firm's management processes, resulting in a better
management team and thus improved long-term sustainable
performance. As discussed, to improve CSP, it is inevitable
that women should participate on boards. Women's represen-
tation on boards is legally required (in the form of a quota)
in many European countries (Mensi-Klarbach et al. 2021).
Norway, for example, was the first in Europe to implement
a gender-balance law with a quota requirement for corpo-
rate boards in 2003, and countries such as Sweden, Ger-
many, Italy, France, and Spain quickly followed the trend
to increase the representation of WoB (Adams 2016; Clark
et al. 2021). Yet, the minimum number of WoB to get a
synergetic effect on sustainability performance is unknown.
Thus, this study will contribute to the growing corporate
governance and corporate sustainability literature and help
practitioners and policymakers, particularly within the board
gender diversity and sustainability performance discussion.
To reach a conclusion, this study applies the following mod-
els: Pooled OLS, Random Effect (with and without robust
standard error), Fixed Fffects, two-step system Generalized
Method of Moments (GMM) and Threshold regression. The
use of both static and dynamic econometric models ensures
the robustness of the findings, as previous research has
highlighted that relationships found only by OLS or Fixed
Effects are spurious (Schultz et al. 2010). The analyses of
the study revealed that having women on boards positively
affects CSP in the European context, with approximately
30% participation by women on boards ensuring a synergetic
impact. This study contributes to the discussion on gender
diversity and corporate sustainability performance issues by
providing evidence of previously unexplored WoB partici-
pation threshold to ensure the synergetic impact on CSP in
the European context. This study further revealed that when
exceeding the threshold of WoB participation (i.e., 30%) the
firm value tends to be negative in the European setting, an
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indication of investors’ reactions, following shareholder’s
theory.

The remaining sections are organized as follows: section
“Literature review, theoretical background and hypothesis
development” deals with the literature review, theoretical
conceptualization and hypothesis development, leading
to two hypotheses. section “Data and methodology” cov-
ers data and methodological issues. Section “Results and
discussion” elaborates on the findings and facilitates dis-
cussion, and finally section "Conclusion" concludes the
discussion by highlighting possible policy implications and
recommendations.

Literature review, theoretical background
and hypothesis development

Women'’s participation on the management board
and corporate sustainability performance

There are many empirical studies available that incorporate
an agenda of increasing WoB with CSR, environmental or
climate performance, social engagement, earning manage-
ment, and sustainability reporting (Alazzani et al. 2017,
Ardito et al. 2021; Buertey 2021; Burkhardt et al. 2020;
Charumathi and Rahman 2019; Fahad and Rahman 2020;
Fan et al. 2019; Govindan et al. 2021; Helfaya and Moussa
2017; Jizi et al. 2022; Pucheta-Martinez and Gallego—Alva—
rez 2019; Tapver et al. 2020; Tingbani et al. 2020; Xie et al.
2020; Dobbin and Jung 2011; Groening 2019). Among the
studies, the majority of them reported positive associations
yet few divulged contradictory or indifferent results. In gen-
eral, a positive outcome of WOB participation is common
in the literature. Systematic literature reviews conducted by
Khatib et al. (2021) and Nguyen et al. (2020) have identi-
fied a similar trend in gender — and sustainability-related
research and support the above argument. On the contrary, a
few of the previous literature provided factors that could be
categorized as contributing to a negative relationship; such
as too much of good thing’s effect (Groening 2019), trigger-
ing in-group conflict (Talavera et al. 2018), country-specific
effect (Ardito et al. 2021; Oldford et al. 2021; Adams and
Ferreira 2009) or industry-specific effect (Talavera et al.
2018; Fan et al. 2019). While being thoroughly examined the
country-specific effect, papers written by Ardito et al. (2021)
Oldford et al. (2021) and Adams and Ferreira (2009) identi-
fied negative relationships between women's participation
on boards and corporate (sustainability) performance. All
the three mentioned articles took samples from the United
States (USA); perhaps samples from a specific region led to
a negative relationship, as US firms are more shareholder-
focused and tend to have a male-dominated corporate board
culture (Arfken et al. 2004; Davies-Netzley 1998; Skaggs

et al. 2012). A recent hybrid literature review written by
Rabhi et al. (2023b) supports this proposition, and they fur-
ther argue that this phenomenon is common among capitalist
countries such as the USA, Ireland and the UK.

In contrast, the scenario is the opposite in Europe,” where
many countries must ensure mandatory female participation
(quota) on corporate boards by law. The European Union
(EU) was advised in July 2020 to take action on board gen-
der diversity, such as by spurring a new EU directive on
board composition (EY, 2020). Moreover, SDG 5 urges com-
panies to implement gender equality and empowerment of
women. Therefore, research samples taken from EU coun-
tries would lead to a positive association between WoB and
corporate sustainability performance. A recent study by
Nuber and Velte (2021) provides empirical evidence in the
European context and shows that women offered specific
functional expertise on boards to increase board heterogene-
ity. To align with the previous literature review along with
empirical studies, there are numerous reasons to support
the notion that women's participation on corporate boards
improves the quality of board governance and thus corporate
sustainability performance in the European context.

Greater gender diversity on a board brings a broader
range of perspectives, which aids in the development of
corporate long-term sustainability strategies. WoB has long
been a topic of debate, but the resource-based view, social
role theory, and agency and critical mass theories provide
positive and solid theoretical underpinnings. According to
the resource-based view, organizations gain a competitive
advantage in sustainability by acquiring and creating bun-
dles of extraordinary, valuable, unique, and non-substituta-
ble resources (Barney 1991). Board members, particularly
women, are frequently presented with these characteristics,
and their experience, expertise, and reputation can be used to
boost the firm's competitive advantage in the pursuit of sus-
tainability. Previous empirical evidence supports this prop-
osition (e.g., Post et al. 2011; Bord and O’Connor 1997).
According to social role theory, women and men directors
have fundamentally different core values (Eagly 2013); the
former is more generous and more concerned about stake-
holders, while the latter are more power-oriented (Adams
and Funk 2012). Gender balance in a management board,
as with family composition, brings symmetry to decision
making and thus avoids agency problems, as women are
considered to be adroit at problem solving, having strong
skills to deal with ambiguity, conflict, and uncertainty (He
and Jiang 2019; Rosener 1997). These attributes of women
can improve the quality and effectiveness of board discus-
sions, allowing firms to make strategic changes in the case

3 In this context, 'Europe' refers to non-Anglo-Saxon countries.

¥



A. Rahi

of sustainability performances. Therefore, this paper asserts
the following hypothesis.

H1 Women’s participation on the corporate board ensures
sustainability performance in the European context.

Critical mass theory and corporate sustainability
performance

The term critical mass, adopted from nuclear physics and
the analogy of the term has been used in social science to
refer to any environment in which things change when a cer-
tain number of individuals congregate or enter a place or set-
ting (Konrad et al. 2008). According to this notion, a group's
influence becomes more evident only after a critical mass is
attained. The application of critical mass theory is intimately
involved when research deals with women participation on
corporate boards. Previous empirical evidence has shown
a positive impact of the presence of such a critical mass
on boards (Ben-Amar et al. 2017; Cordeiro et al. 2020; He
and Jiang 2019; Hollindale et al. 2019; Liu 2018; Post et al.
2011). In addition, previous research has shown that when
there is a critical mass of women on corporate boards, cor-
porations spend more on sustainability concerns (Post et al.
2011). This phenomenon can be further explained with femi-
nist stakeholder theory; the theory argues for better inter-
ests and well-being of all stakeholders (Burton and Dunn
1996; Wicks et al. 2023). This is due to the fact that critical
mass in the corporate boards enables the implementation
of sustainable stakeholder-oriented business strategies. The
balance in power dynamics in the corporate boards actively
shapes corporate governance mechanisms, making it more
inclusive and responsive toward stakeholders as well as to
the corporation itself. Focusing on the effect of WoB on the
board’s agenda, most of aforementioned articles advocated
critical mass theory and thereby ended up showing empirical
analysis that one, two, three or more women participating on
a board (in absolute numbers) can create a positive impact
on board governance toward sustainability. For example,
Kramer et al. (2006) and Konrad et al. (2008) both claimed
that three women is a magical number on a corporate board.

However, arguing for an absolute number of WoB compo-
sitions does not address the matter of the minimal threshold
as a relative number. An absolute number such as two or
three doesn’t answer, the minimum percentage of women
participation required. According to critical mass theory,
having only one or two women on board may not be enough
to create substantial influence on strategic decision mak-
ing because either (a) societal or group pressure forces
minorities to conform to the wishes of the majority, or (b)
minorities change their positions against their will to follow
the majority's preferences, due to social or group pressure
(Konrad et al. 2008; Kramer et al. 2006; Nemeth 1986).

¥

Therefore, these earlier findings may create a paradox in
board composition and, thereby adaptation in practice. Bur-
khardt et al. (2020) tried to rationalize the relative number
by using a dummy variable of WoB participation of 10% or
more, which is still far behind the concept of the minimum
threshold of women on board composition required to have
a synergetic impact on CSP. Joecks et al. (2013) attempted
to find a relative number by computing a ratio from the sam-
ple's mean of WoB participation. This justification is only
rational without deploying any econometric model (multi-
variate analysis). Finally, Slomka-Golebiowska et al. (2022)
investigated the influence of two distinct endpoints, such as
20% and 33% WoB involvement, in accordance with Italian
legal requirements, and they found that changes are visible
at the higher end. Earlier literature has signaled the exist-
ence of a WoB threshold with regard to sustainability. Yet,
the minimum threshold (as a relative number) of WoB to
obtain a synergetic impact, by deploying proper econometric
models, on corporate sustainability performance remains to
be examined. Therefore, the second hypothesis is proposed.

H2 A minimum threshold (relative number) of WoB ensures
synergetic impact on sustainability performance.

Data and methodology
Sample selection and data extraction

During the initial data extraction phase, this study col-
lected data from 30 European countries. Later decided to
exclude 11 countries since their representative firms did
not give enough data: too much data was missing for com-
parison. Furthermore, Russia and the UK are excluded
due to distinct regulatory frameworks and country-specific
characteristics. In the end, this study used data from the
years 2015-2020 from 19 European countries, in 9 dif-
ferent industries, a total of 440 companies (see Table 1).
While choosing the industries, the financial industry has
also been dropped due to its specificities form others. In
term of countries, in this study Norway and Switzerland
have been chosen outside the European Union due to the
fact that they operate in accordance with EU regulations
and directives, allowing for import, export, and investment
within the region (Dupont and Sciarini 2001; Emerson and
Woolcock 2002). Norway, for example, is included in the
European Economic Area (EEA) as a partner state of the
European Union (Emerson and Woolcock 2002). The free
trade agreement of 1972 and the bilateral agreements of
1999 allow Switzerland a privileged status within the EU
(Dupont and Sciarini 2001). The sample consists of com-
panies listed on the European stock exchange, because pre-
vious research has demonstrated that firm size is important
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Table 1 Studied countries and industries, number of companies in
parentheses

Countries Industries

Austria (11) Luxembourg (7) Basic Materials (54)

Belgium (15) Netherlands (27) Consumer Cyclicals (76)

Czech Republic (2) Norway (14) Consumer Non-Cyclicals
(39)

Denmark (19) Poland (13) Energy (31)

Finland (22) Portugal (4) Healthcare (40)

France (72) Spain (25) Industrials (89)

Germany (62) Sweden (40) Real Estate (20)

Greece (6) Switzerland (50) Technology (64)

Ireland (26) Utilities (27)

Italy (22)

Hungary (3) Total 440 companies

in ensuring sustainability performance as well as the pres-
ence of women on boards (Cosma et al. 2021; Liickerath-
Rovers 2013).

The data obtained from the Eikon database yielded a
total of 2640 firm-year of observations. Previous stud-
ies also acknowledge that the database is comprehensive
enough to include all the major listed companies in the
European region (Nuber and Velte 2021; Rahi et al. 2022a;
Velte 2017). In addition, the database can be depended
on for objective, relevant, auditable, and systematic data
(Nadeem et al. 2020b). Missing data for the sample were
replaced with series means to get balanced panel data
(Hair et al. 1998). The reasons for selecting the countries
listed in Table 1 are threefold. First, European countries,
especially those in the EU alliance, are the pioneers in
terms of incorporating women participating on boards by
amending laws; second, these countries are well known
for their sustainability initiatives; and third, data for the

Fig.1 Advancement of women
on boards in European countries

(average value of each year 25%
is reported; N=2640) during
2015-2020 20%

Percentage

w2015 m2016

selected variables are available for the years 2015-2020.
Figure 1 shows the advancement of WOB in European
countries during the studied years.

Variables of the study

This study uses ESG score—a proxy of corporate sustain-
ability performance (CSP)—as a dependent variable. ESG
encompasses several aspects of sustainability, including
the environmental, social, and governance dimensions.
Information on energy consumption, recycled water, car-
bon emissions, waste management, spills, and pollution
issues would normally be included in data regarding the
(E)nvironmental dimension. Employee turnover, injury
rates, accidents, training hours, donations, and health and
safety issues are typically included in the (S)ocial dimen-
sion. And finally, internal control, routines, board diver-
sity, independence, information transparency, and risk
management are included in the (G)overnance dimension.
The aggregate ESG score accords equal weight to all rel-
evant data of E, S and G- by z-scoring them and comparing
them to the data points of all other organizations to gener-
ate a relative measure of performance stated as a percent-
age ranging from 0 to 100% in the Eikon database. These
measurements ensure relative comparability over time and
among organizations. A number of studies previously used
this variable to indicate non-financial and sustainability
related performances (Eccles et al. 2020; Fatemi et al.
2018; Galbreath 2013; Nuber & Velte 2021). This shows
the study has empirical support to use ESG as a proxy
of CSP. Furthermore, professional analysts use ESG data
gathered from a variety of certified data providers to assess
nonfinancial performance in order to make sustainability
investment decisions (Kirby 2021). Therefore, ESG is a
valid estimator to measure corporate sustainability per-
formance. Within the ESG score, the (G)overnance score
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Table 2 Definitions of variables

Variable Type Description
ESG Dependent variable ESG performance score on firm’s environmental, social and governance activities
ES (Alternative panel B) Dependent Average of Environmental and Social Score
variable
WOB Independent variable Percentage of women members on the board
ECSR Control variables Existence of a board-level committee on sustainable strategy (dummy variable;
1 =yes; 0=no)
Leverage Total debt/equity, indicating firm’s leverage risk
Firm size Natural logarithm of total assets
EVA NOPAT — (WACC x Invested capital)
Tobin’s Q Total market value/Total asset value of a firm

NOPAT Net operating profit after taxes, WACC Weighted average cost of capital

included the board gender diversity issue, which is sus-
pected to be endogenous with the independent variable of
women on boards. Therefore, to rule out possible threats,
this study has taken the average environment and social
score (ES) as the dependent variable for the alternative
analysis (i.e., all analyses under panel B).

The main variable of interest, WoB (the percentage of
woman members on a management board) is the independ-
ent variable. In line with the existing literature, this study
expects that women participation on boards enhances corpo-
rate sustainability performance (Birindelli et al. 2019; Cord-
eiro et al. 2020; Nuber and Velte 2021). If the first hypoth-
esis is proven, the next step will be to find a threshold point
for WoB composition, according to the second hypothesis.
Other firm-specific variables are used as control variables
to control the relationship. For instance, the existence of
a sustainability committee helps to achieve higher sustain-
ability performance. Previous literature has confirmed such
an association (Garcia-Sanchez et al. 2019; Nuber and Velte
2021). In addition, firm leverage has also been taken as a
control variable, as highly leveraged businesses tend to be
poorer in terms of sustainability performance. It is also
believed that being financially buoyant gives more space to
focus on social responsibility (Arora and Dharwadkar 2011)
thus enhancing sustainability performance. Following the
financial buoyancy logic, it is further argued that large firms
are capable and socially bound to perform sustainability per-
formance compared to their smaller counterparts, which is
supported by the stakeholder theory. In addition, sustain-
ability activities reduce transaction costs for large firms and
improve access to resources, thereby ensuring profit (Ghoul
et al. 2016). As previous arguments are built upon financial
buoyancy, therefore two more financial performance indica-
tors were taken: economic value added (EVA) and Tobin’s
Q. Here, EVA is a finance-based performance indicator and
Tobin’s Q is a market-based performance indicator. Previous
studies dealing with board gender diversity have taken both
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finance and market-based measures to observe changes in
the relationship (Dobbin and Jung 2011; Liao et al. 2015;
Nuber and Velte 2021; Solal and Snellman 2019;). Among
those authors, Solal and Snellman (2019) argued that Tobin’s
Q is the best estimator to capture market reaction. The asso-
ciation between financial and sustainability performance has
been mixed in the previous literature (Rahi et al. 2022a).
Table 2 exhibits the detailed variable list.

Estimation methods
Given the aim and hypotheses, the following seven econo-
metric models are provided for the analysis.

ESG;, = a + pyWOB,, + f,ECSR,; + f;Leverage;, + f,Firmsize;
+ psEVA,, + fgTobin’s; O + €, (Models 1,2,3, and 4)

o))
ESG;, = a +v9;,_; + /yWOB,, + S, ECSR; + f;Leverage;,
+ p,Firm size; + fsEVA,,
+ f¢Tobin’s Q;, + €, (Model 5)
2

Here, a, is the constant term; y§;, ;| refers to the lag value
of dependent variables; Z;, represents the independent vari-
ables, and ¢, is the error term.

Fori=1,....,n; t=1,...T

Vi = ﬁx;l+K(ql-, - y) 1 {qi, > y} + g, (Model6)  (3)

(Model 7)
4

Yie = ﬂx:‘t + (l’x:‘t)él{‘bt > 7/} +u;+e€,

Fori=1,....n; t=1,...T.

Here, y;,=dependent variable; ﬂx; .=lagged dependent
variables; x] = Explanatory and control variables (where
applicable); g; =the threshold variable; y =threshold
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Table 3 Collinearity test results

Model Maximum value of Durbin Watson
VIF test

Models 1, 2, 3 and 5 1.30 0.560

Model 4 1.23 0.501

parameter; K=Kink; y;=to estimate unknown parameter
P, &', vy’ for dynamic model (see Seo et al. 2019); ¢;, is the
error term.

To estimate the relationship, this study used seven different
models following panels A and B. The distinction of panels
is as follows. Panel A includes ESG, and panel B includes ES
as dependent variables, respectively. In addition, models 1-4
are static and 5—7 are dynamic models. The purpose of using
static and dynamic models is to assure the robustness of the
findings and to overcome endogeneity issues that may arise
with static regression models. In addition, models 1-5 helped
to prove the first hypothesis, while 6 and 7 helped to prove
the second hypothesis. In the models, several influential con-
trol variables have been used to ensure homogeneity among
variables. To ensure findings are unaffected by any extreme

outliers, each of the continuous variables was winsorized.
Before analyzing the models, the normality of the depend-
ent variables was checked and confirmed. Variance Inflation
Factors (VIF) were separately checked for collinearity diag-
nosis and found to be within the normal range (i.e., maximum
value, irrespective of models, is counted below 1.30, whereas
the maximum accepted value is 10) (Fox and Monette 1992).
Table 3 presents details of the collinearity test.

Results and discussion
Descriptive statistics

Descriptive statistics of the data set are reported in Table 4
for all dependent, independent, and control variables for a
six-year period (2015-2020). For the ESG value, there is a
wide disparity between the minimum and maximum. This
is supported further by the mean and standard deviation.
The ESG score, for example, implies that few organizations
performed poorly in the ESG aspects. The ESG score ranges
from O to 100; in the European context, the mean value is

Table 4 Descriptive statistics

Variable Mean SD Min Max Percentiles
25 50 75

ESG 64.09 17.17 3.25 94.03 53.51 66.60 77.26
ES 66.19 19.66 1.35 97.30 54.32 70.08 81.11
WOB 28.83 13.07 0.00 75.00 20.00 30.00 38.46
ECSR 0.76 0.43 0.00 1.00 1.00 1.00 1.00
Leverage 1.18 12.55 -89.97 582.46 0.34 0.66 1.13
Firm size 22.77 1.35 18.87 26.93 21.80 22.70 23.54
EVA 3.76 64.41 —1218.50 601.44 -3.04 3.53 13.30
Tobin’s Q 1.26 1.47 0.01 19.57 0.45 0.81 1.48

Observations 2640

Fig.2 The declining trend of
having zero women on boards

35% 32%
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The declining trend of having zero women on boards
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Table 5 Correlations Correlations

Variables ESG ES WOB ECSR  Leverage Firmsize EVA Tobin’s Q
ESG 1.000

ES 0.931#* 1.000

WOB 0.300%* 0.287%* 1.000

ECSR 0.490%* 0.476%** 0.215%* 1.000

Leverage 0.007 0.008 0.014 0.001 1.000

Firm size 0.495%%* 0.491%* 0.154**  0.270** —0.022 1.000

EVA 0.031 0.048%* 0.030 0.061#* —0.010 —0.026 1.000

Tobin’s Q —0.094** —0.093*%* —0.033 —0.018 —0.042*%% —0.315** 0.196** 1.000

Observations 2640; **p <0.05

64.09, indicating that organizations' sustainability perfor-
mance can be improved. The same trend has been observed
for the ES score. Nonetheless, the values are reasonable and
within the range of previous studies on the similar topic
(Rahi et al. 2022a; Velte 2017). Focusing on the WOB vari-
able, the disparity between the minimum and the maximum
value is also high. I intentionally kept all the companies that
reported zero for WoB participation to evaluate the degree of
disparity. Figure 2 below shows the declining trend of having
zero women on boards over six studied years. The maximum
value of WoB is 75%, whereas the mean is 28.83%, which is
quite high compared to the sample taken from US firms (i.e.,
Nadeem et al. 2020a) as many European companies socially
and legally ensure more women participation in corporate
boards. The 75th percentile of the women on boards score
implies that at least 25% of companies have 38.46% or more
women on their boards. In addition, data from the Eikon
database yielded all the European listed companies where
WoB participation is socially constructed.

Correlation result

Table 5 presents the correlation matrix of all the variables
selected for this study. The results indicate that multicol-
linearity is not an issue because the correlation values are
considerably below the conventionally acceptable level
(i.e., 0.80). However, the findings of both univariate and
correlation analyses provide some preliminary signals that
gender-diverse boards are associated with sustainability per-
formance in the European context, where firm size plays
an important role. These findings initially support the first
hypothesis. Nonetheless, multivariate analyses have also
been performed with other control variables to strengthen
the result as well as to prove the second hypothesis.

Baseline outcomes

Given the balanced panel data following regression
with a time-invariant variable (i.e., ECSR), Eq. 1 (see
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Sect. “Estimation methods”) was estimated for the Pooled
OLS (POLS) and Random Effects (RE) model, and the
Breusch-Pagan Lagrangian Multiplier (BPLM) test was
performed to select the statistically preferred model. The
BPLM test confirmed that RE is preferred. Table 6 (Panel
A) shows that WoB positively and significantly affects cor-
porate sustainability performance at the 1% significance
level where coefficients are 0.218, 0.251 and 0.251 for
POLS, RE and RE with robust standard error, respec-
tively (see Table 6, Panel A). In addition, the R? of mod-
els are 41%, 39% and 39%, respectively, which indicates
the instruments' adequate explanatory power (Larcker
and Rusticus 2010). In other words, it implies that better
sustainability performance can be achieved when there is
gender diversity in the boardroom. One additional woman
on the board results in a 22 to 25% increase in corporate
sustainability performance on average. For the robustness
checking in a different setting (see Sects. “Sample selec-
tion and data extraction”, “Variables of the study”, and
“Estimation methods” for a detailed explanation), Panel
B was employed with similar results. As a result, the first
hypothesis of this study is confirmed. This outcome of the
analyses could perhaps be attributed to the women board
members’ specific skill set to effectively lead management
teams toward responsibility for stakeholders and be more
engaged toward the environment and society in general.
This result confirms that women participation on boards
is significantly associated with CSP in the European con-
text. This outcome is consistent with prior research on the
topic in similar settings (Haque and Jones 2020; Nuber
and Velte 2021) but contradicts the evidence by Ardito
et al. (2021) and Solal and Snellman (2019) within the
US setting.

Additionally, to understand industries’ effects, more
analyses have been conducted (see Appendix). The result
in Appendix highlights that the Real estate, Technology
and Utilities industries, when compared to the Basic Mate-
rials (reference category), contribute to negative toward
sustainability. As previously discussed in the descriptive



Unpacking women’s power on corporate boards: gender reward in board composition

Table 6 Pooled and random effect models

Dependent variable ESG
Models Al A2 A3
Pooled OLS (without robust standard RE RE (with robust standard
errors) errors)
Variables Coeff SE Coeff SE Coeff SE
Panel A
WOB 0.218%#** (0.020) 0.251%#%%* (0.018) 0.25%** (0.025)
ECSR 13.96%** (0.633) 8.270% (0.529) 8.270%%%* (0.990)
Leverage 0.020 (0.021) 0.013 (0.011) 0.013* (0.008)
Firm size 4.939%** (0.210) 5.634%#%%* (0.365) 5.634%%* 0.451)
EVA 0.002 (0.004) 0.002 (0.003) 0.002 (0.002)
Tobin’s Q 0.460%* (0.189) 0.030 (0.190) 0.030 (0.354)
R squared 0.410 .390 .390
Observations 2640
Dependent variable ES
Models Bl B2 B3
Pooled OLS (without robust standard RE RE (with robust standard
errors) errors)
Variables Coeff SE Coeff SE Coeff SE
Panel B
WOB 0.233%%* (0.0235) 0.203%*%%* (0.020) 0.203%%** (0.028)
ECSR 15.37%#** (0.735) 8.954%#* (0.573) 8.954%** (1.185)
Leverage 0.0242 (0.0238) 0.008 0.011) 0.008 (0.009)
Firm size 5.671%#:%* (0.244) 6.304 %3 0.416) 6.304%%* (0.500)
EVA 0.008* (0.00474) 0.004 (0.003) 0.004* (0.002)
Tobin’s Q 0.495%* (0.220) 0.025 (0.207) 0.025 (0.352)
R squared 0.394 0.374 0.374
Observations 2640

Standard errors in parentheses

*#%p <0.01; **p <0.05; *p <0.1 model specifications: constant is included (not reported for brevity)

statistics, these industries might be contributing toward
low mean ESG scores in the European context.

Robustness test and further explanation

To overcome endogeneity issues arising from WoB with
other variables, this study further employed two-step sys-
tem GMM. For example, the WoB variable might be endog-
enous with firm-specific performance variables. To handle
the endogeneity issue, GMM is frequently used in economic
and business research as it is considered to be a valid esti-
mator for dynamic panel data in capturing cause-and-effect
relationships between underlying phenomena that change
over time, allowing it to deal with time series and random
walks (Blundell and Bond 1998). First-difference GMM and
two steps system GMM have both been used in previous
empirical studies, but two steps system GMM is considered

to be a relatively better statistical tool because when the
time series follows a random walk process, the level estima-
tion instruments are effective predictors for the endogenous
variables in the two-steps system GMM (Blundell and Bond
1998). In addition, two steps system GMM uses a firm's
lag data to account for endogeneity and establish a dynamic
relationship by including lags of the dependent variable as
repressors (instruments) (Blundell and Bond 1998).

For GMM, Eq. 2 (see Sect. “Estimation methods”) was
executed. Additionally, a Fixed Effects (FE) model was
also employed after taking care of the time-invariant vari-
ables such as ECSR. The findings for WoB remain statisti-
cally positively significant across models (Table 7, panel
A) and validate that the positive impact of gender diversity
brings higher corporate sustainability performance. Here
both FE and GMM show association at the 1% and 5%
significance level, where coefficients are 0.285 and 1.227,
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Table 7 Robustness test: fixed effect and two-step system GMM models

Dependent variable ESG

Models A4

A5

Fixed effect model

Two-step system GMM

Variables Coeff SE Coeff SE
Panel A
WoB 0.285%%* (0.0198) 1.227%% (0.539)
ECSR - - —10.887 (23.824)
Leverage 0.014 0.011) —2.056 (4.466)
Firm size 7.350%%* (0.648) 5.832 (5.498)
EVA 0.00261 (0.003) 0.055 (0.142)
Tobin’s O —0.320 (0.216) -1.799 (1.643)
R squared 0.292 -
ARI1 - 0.628
AR2 - 0.265
Hansen P value - 0.135
Observations 2640 2640
Dependent variable ES
Models B4 B5

Fixed effect model Two-step system GMM
Variables Coeff SE Coeff SE
Panel B
WoB 0.194%#3%* (0.021) 0.803%:** (0.260)
ECSR 8.006% (0.597) 3474 (11.599)
Leverage 0.0069 (0.011) -0.819 (1.307)
Firm Size 6.777#%* (0.674) 5.504 %% (1.032)
EVA 0.00312 (0.003) 0.097 (0.070)
Tobin’s Q —-0.131 (0.224) —1.045 (0.802)
R squared 0.196 -
ARI1 - 0.504
AR2 - 0.217
Hansen P value - 0.127
Observations 2640 2640

Standard errors in parentheses

*##%p <0.01; **p <0.05; *p <0.1; model specifications: constant is included (not reported for brevity)

respectively. In addition, the insignificant result of the
Hansen test in model 5 (GMM) shows that the instruments
used for the GMM test are valid. This is further confirmed
by the insignificant result of the AR2 test, consistent with
the system GMM requirements (Blundell and Bond 1998;
Nuber and Velte 2021; Rahi et al. 2022a; Rahman et al.
2019; Ullah et al. 2018). Panel B results were similar
and confirm the findings in panel A. Apart from that, the
effects of firm size, firm profitability and the existence of
a CSR committee were mixed.

Another possible explanation for this result, from
the agency and social role theory, is that since women
board members reduce the agency problem as well as
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conflict among board members, they are more focused and
involved in increasing sustainability performance.

Identifying the minimum threshold level of WoB
composition

Sect. “Robustness test and further explanation” confirmed
that, in the European context, WoB appears to have a positive
impact on the corporate sustainability performance (both
in panel A and B settings). Therefore, the next goal is to
identify the threshold level of WoB composition that would
contribute to a synergetic impact on CSP. To do so, Egs. 3
and 4 (see Table 8 and 9) were used to identify the threshold
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Table 8 Dynamic panel

o Dependent variable ESG Dependent variable Lag_ES
threshold with kink threshold
regression (panel A&B) Threshold variable WoB
Model A6 Model B6
Dynamic panel Dynamic panel
threshold (with threshold (with
kink) regression kink) regression
Variables Coeff SE Variables Coeff SE
Lag_y_b 0.706*** (0.040) Lag y b 0.115%** (0.031)
ECSR _b 2.325%*  (0.916) ECSR _b -0.104 (0.941)
Leverage_b —0.008 (0.006) Leverage_b 0.001 (0.010)
Firm Size_b 2.271%*  (0.898)  Firm Size_b 3.502%*  (1.467)
EVA_b 0.001 (0.001) EVA_b —0.003 (0.002)
Tobin’s Q 0.177 (0.315)  Tobin’s Q -0.030 (0.425)
kink_slope 0.215 (0.163)  kink_slope 1.762%** (0.387)
R 28.571%**% (13.283) R 30.000%** (2.678)
Bootstrap p-value for linearity 0 Bootstrap p-value for linearity 0
Observations 440 Observations 439
Standard errors in parentheses
*#%p <0.01; **p <0.05; *p<0.1
Table 9 Dynamic panel threshold with before and after threshold effect (panel A&B)
Dependent variable ESG Dependent variable Lag ES
Threshold variable WoB
Model A7 Model B7
Dynamic panel threshold
Variables Coeff SE Variables Coeff SE
Lag_y b 0.741%%* (0.131) Lag_y b 0.167 (0.137)
ECSR _b 9.432 (6.659) ECSR _b 22.738%* (9.270)
Leverage_b -0.018 (0.361) Leverage_b -0.184 (0.396)
Firm Size_b —2.574 (3.192) Firm Size_b -1.114 (4.108)
EVA_b 0.032 (0.052) EVA_b 0.096 (0.073)
Tobin'sQ_b 2.313* (1.309) Tobin's Q_b 2.248 (1.949)
Lag_y d —-0.612% (0.329) Lag_y_ d -0.376 (0.339)
ECSR _d —14.708 (12.808) ECSR _d —45.771%%* (17.096)
Leverage_d 0.006 (0.362) Leverage_d 0.175 0.377)
Firm Size_d 7.416%* 3.517) Firm Size_d 8.420%* (3.906)
EVA_d -0.075 (0.102) EVA_d -0.211 (0.135)
Tobin’s Q_d —4.745% (2.834) Tobin’s Q_d —-4.049 (3.766)
R 30.000%** (5.064) R 30.000%** (3.885)
Bootstrap p-value for linearity 0 Bootstrap p-value for linearity 0
Observations 440 Observations 439

Standard errors in parentheses
_b represents before the threshold effect; _d represents after the threshold effect
**¥p <0.01; **p <0.05; *p<0.1
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level suggested by Seo et al. (2019). The Bootstrap p-values
for linearity of the corresponding threshold values of WoB in
both panels across models are significant. Models A6 (with
kink slope) and A7 (panel A) confirmed the threshold levels
(R) are 29% (R=28.571) and 30% (R =30.00), respectively.
With panel B, models B6 and B7 had a similar threshold
level. Therefore, approximately 30% participation by women
has a synergetic impact on corporate sustainability perfor-
mance in the European context. In addition, according to
model A7, after the threshold slope, a firm’s market value
(Tobin’s Q) tends to be negative (coefficient —4.745 at 10%
significance level) in the European context. The change is
visible for large firms, where firm size is also significant at
5% significance level with the coefficient of 7.416. The result
is in line with a study conducted in the US context (Solal
and Snellman 2019). Solal and Snellman (2019) argued that
companies that strive to be more gender diverse appear to be
penalized rather than rewarded by investors. However, this
trend disappeared in the panel B setting.

Conclusion

The participation of women on corporate and management
boards has become a widespread phenomenon around the
world, and growing interest focuses on how WoB could
drive organizations toward more sustainability. Theo-
retically, there is a consensus that WoB not only reduces
agency conflict but also ensures improvements for stake-
holders through corporate sustainability performance,
following stakeholder, agency, and social role theories.
European firms have been pioneers in facilitating women
participation on management boards following the sus-
tainable development goals, EU recommendations, and
country-specific laws. The situation is completely adverse
in the USA, where firms are more shareholder-focused and
tend to have a male-dominated corporate board culture
(Arfken et al. 2004; Davies-Netzley 1998; Skaggs et al.
2012). This may explain why women's participation on
boards is more likely to be positively correlated with
sustainability and financial performance in gender-equal
cultures with more progressive attitudes toward women,
such as Europe and some southeast Asian countries
(Low et al. 2015). Byron and Post (2016) found a similar
outcome: in countries with greater gender equality and
stronger shareholder protection, women on boards have
a significant impact on a company's social performance.
Increasing the number of women on boards is encouraged
by ethical and social points of view, as well as for the
sake of gender equality. However, in previous research,
only linear relationships between WoB and environmental
performance have been discovered, and the impact of a
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critical mass of WoB composition, specifically a minimum
percentage (as a relative number) of women participating
on boards to ensure a synergistic effect on CSP, remains
to be examined. This study contributes to answering two
unexplored questions. First, do women on boards affect
sustainability performance in the European context? Sec-
ond, what does the threshold point of women participation
on boards to get a synergetic impact on corporate sustain-
ability performance?

Using data from 19 European countries with 2640 firm-
year observations, this study confirms a positive association
between WoB and CSP in the European context. In addition,
a distinct panel, panel B, was constructed to remove endo-
geneity from the relationship of dependent and independent
variables. To reach a conclusion, both static and dynamic
econometric models were employed. The results showed that
a board composition of approximately 30% women leads to
a synergetic impact on corporate sustainability performance,
which may be due to women’s style of managing, operat-
ing, and setting strategies. Women board members are more
stakeholder-oriented and more likely to establish policies
that further higher sustainability performance. In this way,
this study has proved both hypotheses.

In addition, this study successfully filled the research gap
by analyzing the connections between WoB participation
and CSP as well as the critical mass of women composi-
tion in corporate boards. Policy makers continue to suggest
new policies on gender balance, and it is important that they
understand the real effects on CSP. Previously in 2012, the
European Council (EC) proposed a directive to implement
40% fixed gender quotas for nonexecutive directors for the
EU listed companies. Later, the EC rejected the proposal
in 2015 (Leszczynska 2018; Nuber and Velte 2021). In the
draft, it was clearly mentioned that if companies were not
able to reach the quota requirement, then an explanation for
noncompliance had to be given, and otherwise, sanctions
would apply (Leszczyriska 2018). Before implementing any
strict regulations, the policymakers need to consider scien-
tific research. In particular, the EC may consider a new EU
directive, ensuring a gender balance for formulating guide-
lines for board composition—because in many European
countries, the progression of increasing numbers of women
on boards has been rather slow (Casaca 2017; Nuber and
Velte 2021). For a few countries, the composition results in
too much of good thing, generating negative investor reac-
tions (Dobbin and Jung 2011; Groening 2019; Solal and
Snellman 2019). Recently in 2022, EU parliament approved
40% gender (under-represented sex) quota for certain (large)
firms aimed to balance gender participation on boards (Euro-
pean Commission 2022). The quota requirement will be exe-
cuted in 2026. This study’s outcome sheds light that 40%
quota requirement might create too-much-of-a-good-thing
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effect (TMGT), and there is more in-depth study required
to understand the TMGT as well as synergetic effects. This
study can be considered as the first attempt at the journey.

The findings from this study can help policymakers to
understand the balance of women participation on cor-
porate boards. Below the threshold level, in accordance
with the critical mass theory, women participation would
not create value toward sustainability. Rather, such par-
ticipation would only serve the purposes of board selfie®
or board ornamentation, for convenience in order to meet
legitimacy requirements, or even as greenwashing or token-
ism. Above the threshold of WoB participation, this study
showed reactions by the investors, thus reducing the firm’s
market value (Tobin’s Q). This supports the economics
law of diminishing marginal returns or the too-much-of-
a-good-thing effect (Pierce and Aguinis 2013). Therefore,
a balance is required and needs to be considered by poli-
cymakers. However, this investor reaction was not evident
in the panel B setting. The present outcome provides a
signal that shareholders penalize rather than reward com-
panies that strive to be more gender diverse (i.e., WoB) in
the European context. A similar outcome was identified in
the US context (Solal and Snellman 2019), even though
the social construction of the two regions is different. The
findings of this study indicate that the market's response,
as measured with Tobin’s Q, is relatively subdued as the
details investigation of investor reaction is beyond the
scope of this study. This would open new endeavors for
future research direction in the European context. Another
limitation of this study is that cultural and religious barri-
ers to women’s participation on management boards were
not considered. This consideration is necessary prior to
addressing the issue at the policy level. Future research
could emphasize these issues and contribute to enhanc-
ing knowledge of corporate governance, management,
behavioral finance, and cognitive economics. Finally, this
study takes ESG as a proxy for CSP, but many researchers
consider this as a "Janus phenomenon" with two opposing
sides and hence not beyond debate (Dorfleitner et al. 2022;
Rabhi et al. 2023a). Future research could explore or create
measures other than ESG to examine corporate sustainabil-
ity performances. To conclude, the findings of this study
are consistent and empirically robust; hence, it delivers
key messages to policymakers and practitioners about the
importance of promoting gender diversity in the boardroom
to ensure better corporate sustainability performance.

% Here, the author meant selfies as a form of eye-washing, as well
as actions that are misleading or deceptive, used to meet legitimacy
requirements or for serving the purpose of greenwashing or tokenism.

Appendix
Dependent variable ESG ES

Coeft SE Coeff SE
WOB 0.2571%%* (0.018)  0.202*** (0.020)
ECSR 8.225% %% (0.529) 8.899%#* (0.572)
Leverage 0.0128 (0.010) 0.007 0.011)
Firm size 5.701%%* (0.363)  6.359*%** (0.413)
EVA 0.002 (0.003) 0.004 (0.003)
Lag_Tobin’s Q -0.226 (0.141) -0.126 (0.152)
Industry dummy 1. Basic Materials
2. Consumer cycle —-2.813 (2.128) —1.406 (2.503)
3. Consumer non cycle —4.002 (2.512) —3.534 (2.956)
4. Energy -2.173 (2.694) —2.092 (3.170)
6. Health care -3.972 (2.502) —4.557 (2.942)
7. Industrial —2.390 (2.061) —0.385 (2.426)
8. Real estate —=7.791*%*%  (3.130) —7.593** (3.682)
9. Technology —4.138* (2.211) —5.332%* (2.601)
10. Utilities —8.711*%** (2.845) —8.499** (3.345)
R-squared: 0.401 0.361

Model specifications: constant is included (not reported for
brevity). Industry dummy.
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