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Abstract: The intersection of sustainability and corporate governance is particularly evident in
leadership diversity, which has gained increasing prominence in recent years. The central question
of leadership diversity’s impact on firm performance remains open, including for Asia, which has
been relatively less-studied. This paper seeks to contribute to this literature, adopting a multi-
dimensional view of leadership diversity in Singapore’s public-listed companies. We examine
diversity in boards and senior management combined, in order to better understand the impact
of diversity among firm strategic leadership. Based on random effects regression analysis using
data from 577 companies, our results generally provide support for a beneficial diversity impact.
Gender, age, and education leadership diversity were found to have a positive influence on financial
performance. We further found gender diversity and performance to have an inverted U-shaped
relationship, with the inflexion point being gender parity. This suggests a potentially important role
for gender parity in firm leadership governance.
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1. Introduction

Sustainability is inherent in corporate governance. Basic principles of corporate
governance involve the board of directors and senior management together providing
strategic leadership to achieve sustainable long-term firm value [1–3]. The aftermath of the
global financial crisis has seen sustainability and corporate governance grow even more
intertwined, following the perception of the crisis as a failure of corporate governance [4,5].
Investors and other stakeholders have since become increasingly vocal about their ESG
expectations of firms and scrutinize corporate leadership more closely [1,4,6].

This is especially seen in the topic of leadership diversity, which has gained greater
prominence among academics, policymakers, and the wider society. Although interest
was initially focused on senior management, it has more recently been extended to board
diversity [7]. Diversity can be approached from the perspective of ‘push’ factors (the social
justice and legal points of view) and ‘pull’ factors (the economics point of view) [8]. This
paper seeks to examine the latter, i.e., the business case for diversity. There is now a wealth
of literature examining the impact of diversity on firm performance. Multiple dimensions
of diversity (including gender, age, education, professional experience, nationality, and
ethnicity), and different aspects of firm performance, have been studied. The complexity
of this issue can be seen in the fact that research consensus has not yet been reached.
Theoretically, diversity can have a positive or negative influence on performance, and this
is seen in the mixed results obtained in empirical studies. Attempts to reconcile these have
spurred extensive research, aiming to identify the contexts and boundary conditions under
which leadership diversity is a positive contributor to performance [8,9].
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This paper seeks to contribute to this literature, adopting a multi-dimensional view of
leadership diversity in Singapore’s public-listed companies. This is a timely discussion,
given recent initiatives aimed at enhancing leadership diversity in Singapore. It is a key
aspect of the revised Code of Corporate Governance released by the Monetary Authority
of Singapore in 2018, as well as new listing rules introduced by the Singapore Exchange
(See Section 5 for more details.).

While most studies examine diversity in boards and senior management separately [10],
we combine these in order to better understand the diversity impact of firm strategic lead-
ership. Most studies have also focused on the US and Europe; we aim to help fill the gap in
empirical evidence for Asia, specifically for Singapore [4].

Our results generally provide support for a beneficial diversity impact. Gender, age,
and education diversity are all found to have a positive influence on financial performance
in Singapore-listed companies. We further found gender diversity and performance to
have an inverted U-shaped relationship, with the inflexion point being gender parity. This
suggests a potentially important role for gender parity in firm leadership governance.

The rest of this paper is organized as follows. Section 2 provides the literature review
and hypotheses, while Section 3 outlines the methodology. Section 4 presents the results,
Section 5 discusses the results, and Section 6 concludes the paper.

2. Literature Review
2.1. Leadership Diversity and Firm Performance: Conceptual Perspective

Leadership diversity—that is, diversity among the board of directors and senior
management (The board of directors and senior management may overlap in the case of
executive directors.)—comprises both demographic and cognitive diversity [4,5]. Demo-
graphic diversity is based on observable characteristics such as gender, nationality, and age.
Cognitive (or non-observable) diversity encompasses factors such as education, experience,
and personality.

In the literature, board diversity and diversity among senior management are gen-
erally treated separately [2,10]. The positive effects of board diversity can be explained
with reference to agency theory and resource dependence theory. The former stresses the
board’s role of monitoring management, while the latter highlights its role of providing the
firm with resources. These include advice and counsel, legitimacy, and networks [11,12].
Board diversity is said to increase board capital, that is, the human and relational cap-
ital embodied in the board. This enhances its ability to carry out both these roles, and
so improves firm performance [11]. Concretely, increased board capital may be seen in
enhanced board flexibility, innovativeness and creativity; greater avoidance of groupthink,
and more willingness to address challenging issues [4,5,7]. More diverse boards may be
able to provide their firms with wider social capital networks, as well as greater experi-
ence and expertise [13]. They are also said to be better informed, including being more
knowledgeable about relevant markets [4]. Boards with greater diversity may be better
able to communicate with senior management. They may also be better positioned to help
their firms navigate a corporate environment where firms are increasingly expected to be
accountable to a more diverse range of stakeholders.

Literature on diversity among senior management is commonly discussed in the
context of top management team (TMT) diversity and rooted in upper echelons theory.
This theory focuses on the key role of senior managers in strategic planning and managing
outcomes [14–16]. Since the strategic choices of the TMT are heavily influenced by indi-
vidual members’ traits and experiences, the aggregated demographic characteristics of the
TMT can be viewed as having a central role in determining firm performance [17]. The
complexity of the task facing TMTs is compounded by the fact that they are operating in
situations of ambiguous and uncertain information. This points to the need for highly com-
plex knowledge and information processing [18]. A more heterogeneous team is more likely
to have the diversity of cognitive resources and perspectives needed in this environment.
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Despite the potential benefits of diversity, the literature also points to costs it may
impose on firm leadership and therefore, on firm performance. Development of in-groups
and out-groups, and the clashing of incompatible beliefs, may result in reduced cohesion
and greater conflict [10,14]. These, in turn, hinder the development of new ideas and
the ability to reach a consensus. Diversity can also generate communication problems.
Additionally, the advantage of increased information availability can become a handicap
by lengthening the time needed to make decisions, thus reducing agility.

The practice of studying board and senior management diversity separately may be
an outcome of agency theory, which stresses the need for independence between these
two bodies [2,10]. However, Luciano et al. [2] notes that the board of directors and senior
management together form a strategic leadership system, working together towards a
shared goal of optimizing firm performance. They share the tasks of articulating and main-
taining strategic vision, ensuring goal alignment, and processing information. Moreover,
this strategic leadership gains more importance in turbulent environments, such as those
which form the current corporate environments. Consistent with this, studies such as those
by Wu et al. and Chen et al. [10,19] have investigated how firm performance is influenced
by diversity among the upper echelons as a whole.

Furthermore, although the monitoring function of governance is typically considered
a board responsibility, the senior management team can also be involved via mutual moni-
toring. This becomes particularly important when boards are weak or ineffective; mutual
monitoring can then function as a substitute for board monitoring. Thus Li [20,21] found
that the monitoring of CEOs by number two executives—who tend to differ from CEOs
in attributes such as age and gender—can substitute for other governance mechanisms
and improve firm performance. Studying the board and senior management together may
provide a more comprehensive perspective of the relationship between diversity and firm
performance, including through the mechanism of improved governance.

2.2. Leadership Diversity and Firm Performance: Empirical Perspective

Given that firm leadership can incur both benefits and costs from diversity, an im-
portant question is whether diversity results in a net benefit for firm performance. This
remains an empirically open question. Studies on various dimensions of diversity, such as
gender, age, education, and nationality, have found a positive impact on firm performance
(for example [7,9,22–25]). However, there have also been those who found a negative
relationship, or no relationship at all (e.g., [14,17,26,27]).

This is also true for studies focusing on Asia. The latter cannot be automatically
assumed, given that the relationship between leadership diversity and firm performance is
moderated by culture and institutional environments. It is therefore sensitive to national
differences [28,29]. Nevertheless, studies of firms in Asia also show mixed results. Duppati
et al. found board gender diversity to positively impact the financial performance of listed
companies in India and Singapore, as did Khan et al. for Malaysian-listed companies
and Low et al. for companies listed in Hong Kong, South Korea, Malaysia, and Singa-
pore [12,30,31]. The latter found this positive effect to be sensitive to national context,
diminishing in economies with higher participation and empowerment of females. In
contrast, Darmadi [32] found the presence of women on the board to have a negative
impact on Indonesia-listed firms. The presence of foreign nationalities had no effect and
that of younger persons had a positive effect. Abdullah and Ismail [33] found board gender
and age diversity to be negatively associated with financial performance of Malaysia-listed
firms, although ethnic diversity showed a positive association. Loh and Nguyen [34] found
no direct effect of board gender diversity on Singapore-listed companies, although an
indirect positive effect was observed through corporate governance.

We bring together these various strands of literature to study the impact of diversity on
firm performance in Singapore’s public-listed companies. Given that most studies are based
on US and European data [4], we seek to help fill the gap in empirical studies regarding
leadership diversity in Asian firms. In doing so, we extend the Loh and Nguyen [34] study
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by covering multiple diversity attributes. Consistent with Luciano et al. and Wu et al. [2,10],
we consider the board and senior management together as the strategic leadership of the
firm, thus examining the overall effect of leadership diversity on financial performance.

The predictions of resource dependence theory, agency theory, and upper echelons
theory can be applied to the individual diversity attributes. Specifically, with regard to
gender diversity, men and women display differences in cognition, skills, knowledge, and
perspectives. For example, female directors have been found to be more detail-oriented
and risk-averse than their male counterparts [7,35]. They also tend to have different social
networks. These differences enhance board capital and the range of cognitive resources
and perspectives available to firm leadership. This leads to our first hypothesis:

Hypothesis 1 (H1). Leadership gender diversity will have a positive impact on firm performance.

Similarly, age diversity can benefit boards, as well as the senior management team.
Younger leaders bring their enthusiasm, energy, and higher appetite for risk, while older
leaders bring perspectives more grounded in experience and caution [7]. It is also more
likely to provide firm leadership with nonredundant social networks [35]. Hence our
second hypothesis:

Hypothesis 2 (H2). Leadership age diversity will have a positive impact on firm performance.

Differences in educational level also increase diversity in leadership teams. Those
with lower education levels tend to make use of their intuitive skills and tacit knowledge,
whereas those who are more highly educated tend have stronger analytical skills [7]. We
thus hypothesize:

Hypothesis 3 (H3). Leadership education diversity will have a positive impact on firm performance.

In the same way, leaders’ industry experience confers on them industry-specific
knowledge and expertise, shaping their information-processing abilities [18]. Industry
experience also shapes social networks. For example, firms having directors with experience
in the finance industry may have greater access to investors. Diversity in leadership
experience can therefore be expected to enrich board capital and cognitive diversity. This
leads to the following hypothesis:

Hypothesis 4 (H4). Leadership diversity in industry experience will have a positive impact on
firm performance.

2.3. Leadership Gender Diversity and Firm Performance: Limits to Benefits of Female Participation?

Since the upper echelons tend to be male-dominated, enhanced leadership gender di-
versity is generally seen as comprising higher female participation. However, the theoretical
reasoning behind the effect of leadership diversity suggests a limit to the benefits of female
participation. If firms become dominated by female leadership, gains of leadership diversity
could theoretically be lost. Xie et al. [36] suggest that the positive effects of diversity may
peak at a turning point. Beyond this, the negative aspects of diversity—increased conflicts,
miscommunication, and mistrust—will dominate. This would adversely affect leadership
decisions, and consequently, firm performance. This would imply that the relationship
between female leadership participation and firm performance is curvilinear rather than
linear. While much of the literature has assumed a linear relationship [18], some studies
have found evidence of a non-linear relationship for some diversity attributes [7,35,36].

We explore this aspect of diversity by testing for a non-linear relationship between
female leadership participation and firm performance. Using the concept of gender parity,
we propose the following hypothesis:
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Hypothesis 5 (H5). The positive impact of females in leadership on firm performance will decrease
with proximity to leadership gender parity.

3. Materials and Methods
3.1. Sample Size and Data Sources

The study covers all companies listed on the Singapore Exchange as of June 2021,
excluding those newly-listed or suspended from trading, as well as secondary listings,
cash companies, and companies under judicial management. This resulted in a total of
577 companies for assessment. Data relating to these companies was collected at both the
individual and company levels. Individual-level data on directors and senior management
include gender, age, education, and industry experience. Company-level data include
financial performance, diversity policy disclosure, and gender representation.

Data sources comprise publicly-available sources such as annual reports and com-
pany websites. Financial performance indicators were obtained for 2016 to 2020 from the
Orbis database.

3.2. Empirical Models

Two empirical models were used, both employing random effects regression. The first
focuses on the relationship between leadership diversity and financial performance:

Yi,t = ∑
j

ajX
j
i,t + ∑

k
bkCtrlk

i,t + DM + εi,t (1)

where Yi,t denotes performance of firm i in year t and Xj refers to independent variable j.
Ctrlk refers to firm-level control variable k, and DM to dummy variables. This model was
used to test H1 to H4.

A second model was used for the impact of female leadership on firm performance,
in order to test H5. The proportion of female leaders (PFL) is used as a proxy in a modu-
lus function:

Yi,t = α + β1Yi,t−1 + β2abs( f emale_propi,t − 0.5) + ∑
k

βkCtrlk
i,t + DM + εi,t (2)

where Yi,t denotes performance of firm i in year t, Ctrlk refers to firm-level control variable
k, and DM to dummy variables. abs( f emale_propi,t − 0.5) (hereafter referred to as the
‘distance variable’) refers to the absolute value of PFL minus 0.5, i.e., the distance between
PFL and the gender parity point at 50%.

In order to avoid confounding issues from endogeneity and reverse causality, autoregres-
sive distributed lag models were used with lagged independent variables as well as controls
for firm-specific financial characteristics, industry, and temporal effects (see Section 3.3.3).

3.3. Variable Definitions
3.3.1. Dependent Variable

Firm performance was measured in terms of financial performance, with the proxy
being return on assets (ROA), following the majority of studies [5,18]. ROA measures the
efficiency by which firms utilize their assets to generate earnings. It indicates the amount
of money earned per US dollar of assets. A higher return on assets value indicates that a
business is more profitable and efficient. ROA is a short-term performance indicator.

The dependent variable for our model is ROA over 2016–2020, calculated as a percentage.

3.3.2. Independent Variables

Model 1 incorporates Blau’s index, a commonly-used measure of diversity for cate-
gorical variables [10,18]. The index is calculated as 1 − Σpi

2, where pi is the percentage of
group members in the i-th category [37]. The index ranges from 0 to 1, with a higher value
indicating greater diversity.
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The independent variables comprise Blau’s index for each dimension of diversity.
The index is calculated based on the board of directors and senior managers (collectively
referred to as ‘leadership’) of the companies included in the study. These dimensions are:

1. Gender;
2. Age;
3. Education: degree holders vs. non-degree holders;
4. Industry experience: years of experience in the company’s main industry. The main

industry is as specified by the Singapore Exchange and made available on their
website. Companies are classified according to the Global Industry Classification
Standard at the sector level.

Although Blau’s index gives a measure of diversity, it does not indicate which category
within a specific attribute affects financial performance. As a supplementary analysis, we
therefore ran Model 1 with an alternate set of independent variables, i.e., the proportion of
leadership in each category for each diversity dimension (Model 1a).

For Model 2, the independent variable is the distance variable abs( f emale_propi,t − 0.5),
capturing the distance between PFL and gender parity.

3.3.3. Control Variables

Previous studies have shown that factors derived from financial statements and market
transactions of listed companies are likely to affect their performance (see e.g., [7,9,10]).
These factors are included as control variables in the regression models, computed as listed
at the end of the relevant fiscal years:

1. Firm size—operationalized as the natural logarithm of market capitalization in US
dollars as listed on 31 December of the relevant year;

2. Leverage—ratio of total liabilities and debt to total assets;
3. Earnings per share—net income (loss) in US dollars, divided by the number of out-

standing shares.

Dummy variables for industries are included in the models to control for baseline
differences between industries, as well as for years to control for temporal effects.

4. Results

Descriptive statistics for the sample can be seen in Table 1, and the Pearson correlations
are shown in Table 2. The correlation coefficients do not indicate that multicollinearity is a
concern for our analysis.

Table 1. Summary statistics.

Variables n Mean Sd Min Max

ROA 2773 0.0012 13.59 −93.64 93.07
Proportion of female leaders 2885 0.17 0.13 0 0.6
Proportion of age 51 to 60 2885 0.24 0.16 0 0.8
Proportion of age 61 to 70 2885 0.22 0.14 0 0.8
Proportion of age over 70 2885 0.09 0.11 0 0.6
Proportion of bachelor’s degree and above 2885 0.77 0.19 0.2 1
Proportion of industry experience >5 to 10 years 2885 0.14 0.15 0 0.8
Proportion of industry experience >10 to 20 years 2885 0.27 0.19 0 1
Proportion of industry experience >20 years 2885 0.24 0.20 0 1
Blau’s index of gender 2885 0.25 0.16 0 0.5
Blau’s index of age 2885 0.74 0.14 0.18 1
Blau’s index of educational qualification 2885 0.59 0.15 0 0.97
Blau’s index of industry experience 2885 0.63 0.15 0 1
Firm size 2629 7.90 0.85 6.07 10.69
Leverage 2749 0.57 3.21 0.00 146.88
Earnings per share 2630 0.03 0.18 −1.60 2.38
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Table 2. Correlation coefficients.

No. Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)

(1) ROA 1.000
(2) Proportion of female leaders 0.090 *** 1.000
(3) Proportion of age 51 to 60 −0.020 −0.003 1.000
(4) Proportion of age 61 to 70 0.019 −0.085 *** −0.278 *** 1.000
(5) Proportion of age over 70 0.022 −0.131 *** −0.201 *** 0.010 1.000
(6) Proportion of bachelor’s degree and above 0.011 0.065 *** 0.109 *** 0.001 −0.001 1.000
(7) Proportion of industry experience > 5 to 10 years −0.044 ** −0.018 0.031 * 0.064 *** −0.030 * 0.017 1.000
(8) Proportion of industry experience > 10 to 20 years 0.101 *** −0.060 *** −0.036 * 0.009 0.100 *** 0.028 −0.233 *** 1.000
(9) Proportion of industry experience > 20 years 0.103 *** −0.077 *** −0.103 *** 0.223 *** 0.240 *** −0.216 *** −0.190 *** −0.170 *** 1.000
(10) Firm size 0.346 *** 0.187 *** 0.022 0.114 *** 0.061 *** 0.286 *** 0.017 0.018 0.036 * 1.000
(11) Leverage −0.180 *** −0.044 ** −0.035 * 0.006 0.041 ** 0.001 −0.024 0.028 −0.025 −0.105 *** 1.000
(12) Earnings per share 0.247 *** 0.072 *** 0.001 0.045 ** 0.035 * 0.122 *** −0.027 −0.031 0.120 *** 0.395 *** −0.049 ** 1.000

No. Variables (1) (13) (14) (15) (16) (10) (11) (12)

(1) ROA 1.000
(13) Blau’s index of gender 0.092 *** 1.000
(14) Blau’s index of age 0.110 *** 0.128 *** 1.000
(15) Blau’s index of education 0.028 −0.011 0.210 *** 1.000
(16) Blau’s index of industry experience 0.034 * 0.168 *** 0.191 *** 0.109 *** 1.000
(10) Firm size 0.346 *** 0.198 *** 0.178 *** −0.112 *** 0.143 *** 1.000
(11) Leverage −0.180 *** −0.051 *** −0.003 −0.007 0.006 −0.105 *** 1.000
(12) Earnings per share 0.247 *** 0.093 *** 0.081 *** −0.057 *** 0.049 ** 0.395 *** −0.049 ** 1.000

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 3 presents the results for Model 1, examining the impact of diversity on ROA.
The coefficients for Blau’s index for three of the diversity dimensions (gender, age, and
education) are positive and significant (β = 3.01, p < 0.05; β = 4.29, p < 0.01; β = 3.40, p < 0.05
respectively). This suggests that, everything else being equal, firms with a leadership that is
more diverse in terms of gender, age, and education will have higher ROA. H1, H2, and H3
are supported. The coefficient for diversity in industry experience, however, is statistically
insignificant. Thus, it cannot be concluded that diversity in industry experience affects
firm performance, as measured by ROA. H4 is not supported. Robustness analysis was
conducted by using PFL as an alternative indicator for gender diversity. The results were
qualitatively unchanged.

Table 3. Impact of diversity on ROA.

Independent Variables Coefficient (β) p-Value

ROA of the previous year 0.31 0.000 ***
Blau’s index of gender 3.01 0.035 *
Blau’s index of age 4.29 0.004 **
Blau’s index of education 3.40 0.029 *
Blau’s index of industry experience −0.44 0.776
Firm size 2.35 0.000 ***
Leverage −4.99 0.000 ***
Earnings per share 16.84 0.000 ***
Constant −23.48 0.000 ***

Adjusted R2 0.376
n 1972

Note: ***, **, and * indicate 0.1%, 1%, and 5% levels of significance, respectively.

Table 4 presents the results of Model 1a, in which the proportion of each diversity
attribute is used as an alternate dependent variable. For gender, the proportion of female
leaders has a significantly positive effect on ROA (β = 4.40, p < 0.05). Ceteris paribus, an
increase in PFL by ten percentage points will result in an increase in ROA by 0.44 percentage
points. Leadership with greater industry experience also has a positive effect on firm
performance. The coefficients for the share of leaders with >10 to 20 years of experience
and >20 years of experience are positive and statistically significant (β = 5.93, p < 0.001;
β = 6.80, p < 0.001, respectively). All else being equal, a ten percentage point increase in
the proportion of leaders with >10 to 20 years of industry experience would lead to an
increase in ROA of 0.59 percentage points. Similarly, a ten percentage point increase in the
proportion of leaders with more than 20 years of experience would result in a corresponding
increase in ROA of 0.68 percentage points.

The results for age show a reverse effect for more senior leaders. Leaders that are over
60 years old have a significantly negative effect on ROA (β = −4.07, p < 0.05 and β = −6.34,
p < 0.01 for those aged 61–70 and over 70 years, respectively). Thus, if the proportion of
leaders aged 61–70 years increases by ten percentage points, ceteris paribus, ROA will fall
by 0.41 percentage points. Similarly, an increase in the proportion of leaders who are older
than 70 years would lead to a decrease in ROA by 0.63 percentage points.

Table 5 presents the results of Model 2, examining the impact of distance to gender
parity on ROA. The distance variable has a negative and significant impact on ROA
(β = −3.92, p < 0.05); the higher the distance variable, the lower the ROA. If the proportion
of female leaders is less than 50%, a ten percentage point increase in PFL contributes to a
0.39 percentage point increase in ROA, everything else being equal. In contrast, if PFL is
higher than 50%, a ten percentage point increase in PFL will lead to a 0.39 percentage point
decrease in ROA. H5 is supported.
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Table 4. Impact of diversity attributes on ROA.

Independent Variables Coefficient (β) p-Value

ROA of the previous year 0.30 0.000 ***
Proportion of female leaders 4.40 0.010 *
Proportion of age 51 to 60 −2.51 0.088
Proportion of age 61 to 70 −4.07 0.012 *
Proportion of age over 70 −6.34 0.003 **
Proportion of bachelor’s degree and above −1.72 0.172
Proportion of industry experience >5 to 10 years −0.58 0.703
Proportion of industry experience >10 to 20 years 5.93 0.000 ***
Proportion of industry experience >20 years 6.80 0.000 ***
Firm size 2.65 0.000 ***
Leverage −4.77 0.000 ***
Earnings per share 16.82 0.000 ***
Constant −20.06 0.000 ***

Adjusted R2 0.389
n 1972

Note: ***, **, and * indicate 0.1%, 1%, and 5% levels of significance, respectively.

Table 5. Impact of distance to gender parity on ROA.

Independent Variables Coefficient p-Value

ROA of the previous year 0.32 0.000 ***
Distance between proportion
of female leaders to the
gender parity point (at 50%)

−3.92 0.027 *

Firm size 2.43 0.000 ***
Leverage −4.93 0.000 ***
Earnings per share 16.79 0.000 ***
Constant −16.78 0.000 ***

Adjusted R2 0.370
n 1972

Note: *** and * indicate 0.1%, 1%, and 5% levels of significance, respectively.

A summary of our results as they relate to our hypotheses can be seen in Table 6.

Table 6. Summary of results.

Hypothesis Status of
Hypothesis

H1 Leadership gender diversity will have a positive impact
on firm performance. Supported

H2 Leadership age diversity will have a positive impact
on firm performance. Supported

H3 Leadership education diversity will have a positive impact
on firm performance. Supported

H4 Leadership diversity in industry experience will have a positive
impact on firm performance. Not supported

H5 The positive impact of females in leadership on firm performance
will decrease with proximity to leadership gender parity. Supported

5. Discussion

Overall, our results are consistent with earlier studies that provide support for the
business case for leadership diversity (e.g., [9,12,23]). Gender, age, and education diversity
were found to have a positive influence on ROA in Singapore-listed companies. No such
influence was seen for diversity in industry experience, however. This supports the argu-
ment that leadership diversity benefits firms by enriching board capital and by increasing
cognitive diversity among senior management. These combined benefits outweigh the
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impact of costs, such as greater communication problems and reduced cohesion. The final
result is a positive effect on financial performance.

Our results also potentially shed light on earlier findings from Singapore studies. Loh
and Nguyen [34] did not find evidence of a direct effect of board gender diversity among
Singapore-listed companies. We suggest that this may be due to their exclusive focus on
board diversity. In order to gain a fuller picture of diversity impact, the leadership team as a
whole should be studied. Conversely, the Loh and Nguyen finding of an indirect beneficial
effect through improved corporate governance may deepen understanding of our study.
It may provide corroborative evidence that this is one avenue through which leadership
diversity improves ROA. Taken together, the two studies suggest that leadership diversity
can improve firm governance (and therefore, performance) by strengthening monitoring, not
only from the board but also through mutual monitoring among senior management [20,21].

We further identify specific characteristics among the diversity attributes that may
affect financial performance. Thus, the proportion of leaders aged over 60 years old has a
negative impact on ROA. In contrast, the proportion of leaders with more than ten years
of relevant industry experience has a positive effect. This may suggest that older leaders
can contribute to firms through the experience they have previously gained. It may also
highlight a specific need for age diversity in firms with older leaders. For example, as CEOs
age, their compensation mix tends to be more heavily weighted towards being debt-based.
This may lead them to become overly conservative, especially as firm inside debt becomes
more risky [38]. In such situations, age diversity among the leadership team may facilitate
effective monitoring of the CEO. Younger leaders tend to be less risk averse [7], and this
may help to dampen excessive conservatism and preserve firm performance.

Within the topic of leadership diversity, board diversity has gained the most regulatory
attention in Singapore. The 2018 Code of Corporate Governance introduced a general
principle for boards to have “an appropriate balance of independence and diversity of
thought and background in [their] composition to enable [them] to make decisions in the
best interests of the company” [39], p. 5. Although the requirement for board diversity was
not new, there was an expansion of the types of diversity mentioned. More explanation of
the rationale for diversity was also given—specifically, avoiding groupthink and fostering
constructive debate. Additionally included was an injunction for the board chairman to
“encourage a full and frank exchange of views, drawing out contributions from all directors
so that the debate benefits from the full diversity of views” [39], p. 2. These revisions show
that the government authority understands and appreciates the advantages of board
diversity. It seeks for companies to not only comply with the fact of diversity, but also
to benefit from it. The 2018 code also requires regular disclosure of the board diversity
policy, including objectives and progress towards implementation. More recently, the
Singapore Exchange has reinforced this. As of 1 January 2022, listed companies are required
to disclose their board diversity policies in their annual reports. These disclosures must
address specified aspects of diversity, and detail their diversity targets, plans, timelines,
and progress [40].

While these regulatory moves are commendable, we suggest that improved financial
performance is seen when diversity in the leadership team as a whole is considered. In this
respect, it is encouraging that a recent Deloitte study found Singapore-listed companies to
have a rising share of female CEOs. At 13.1% in 2021 (up from 11.6% in 2016), Singapore
had the highest share of female CEOs globally [41]. It would appear that in terms of
gender diversity, Singapore-listed companies are moving in the right direction. They are
also exhibiting rising rates of female participation on boards (13.6% as of 1 January 2022,
up from 9.9% in 2016) and decreases in all-male boards (45% as of 1 January 2022, down
from 53% in 2016) [42]. However, other forms of leadership diversity, such as in age
and education, are also important for firms to maximize benefits from diversity. The
implications of this can be wide-ranging, going beyond financial performance. Specifically,
improved firm governance can be expected, all things being equal. This may affect factors
such as executive compensation. As leadership teams become more diverse, improved



Sustainability 2022, 14, 6223 11 of 14

monitoring may reduce monitoring costs, thus affecting the optimal portfolio of incentives
from stocks and options [43].

Finally, our findings suggest that some studies may fail to find a significant relation-
ship between leadership gender diversity and firm performance if they rely solely on a
linear model specification. Our results point to a curvilinear relationship. Financial per-
formance benefits from a higher share of females in leadership. However, consistent with
the reasoning behind the theoretical concept of diversity, there is a limit to this positive
effect. We found the inflexion point to be gender parity. The growth in ROA from increased
female leadership peaks when the number of female leaders equals that of males, and
declines when the proportion of female leaders exceeds the 50% threshold. Our findings
are thus suggestive of a potentially important role for gender parity among the upper
echelons. Singapore has a large scope for improvement in this regard, with only 4% of the
top 100 Singapore-listed companies having gender-balanced (defined as having 40–60% of
board seats held by women or men) boards in 2021 [42]. It is hoped that this indicator
will rise as the Singapore government moves to facilitate greater participation of women
in leadership. Following a 2020–2021 review of the development of Singapore women,
the government released a white paper outlining action plans to facilitate greater female
leadership. These include the revised Singapore Exchange listing rules cited above, and an
updated Practice Guidance to the Code of Corporate Governance. The latter recommends
the adoption of practices such as giving nominating committees the responsibility for
board diversity. It also recommends that nominating committees broaden their sources
when searching for candidates, reducing the tendency to rely on personal networks in
recruitment [44]. The white paper also identifies more broad-based action plans, such as
entrenching flexible work arrangements, and developing career mentorship, networking
opportunities, and training programs for women.

6. Conclusions

This paper aims to contribute to the literature on the impact of leadership diversity
on firm performance in Asia. We extend earlier studies on Singapore by examining the
upper echelons—board of directors and senior management—as a whole. We suggest that
this may provide a more comprehensive view than studying each of the teams separately,
given that they work interdependently in providing strategic leadership for the firm. Both
teams are also involved in firm governance. We further incorporate multiple dimensions of
diversity, covering gender, age, education, and industry experience. Finally, we go beyond
the general impact of diversity to identifying specific characteristics that positively and
negatively affect firm performance.

Our results generally provide support for a beneficial impact of diversity. Gender, age,
and education leadership diversity were found to have a positive influence on financial
performance. We further found gender diversity and performance to have an inverted
U-shaped relationship, with the inflexion point being gender parity. This may suggest that
linear model specifications in gender diversity studies may be insufficient to fully capture
the impact on firm performance. It also points to a potentially important role for gender
parity in firm leadership governance. From the perspective of practitioners, our results
suggest that as Singapore-listed companies increase leadership diversity, other things being
equal, they can expect to see improvements in firm governance and performance.

Our study has a number of limitations that may point to potential avenues for future
research. First, our research design does not take structural diversity into account. Includ-
ing this factor may yield further insights, as characteristics, such as the type of directorship,
have been found to be relevant in previous studies [5,34]. Second, our measure of firm
performance is restricted to financial performance. In order to gain a broader understand-
ing of leadership diversity impact, future research would benefit from studying a broader
range of outcomes of strategic decisions. These could include innovation, stakeholder
relationships, and various aspects of corporate governance [9]. Third, our research design
could be enhanced by the inclusion of additional diversity attributes, such as ethnicity and
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nationality. The heterogeneous nature of Singapore’s society renders firms in Singapore
a particularly appropriate subject for such an inquiry. Fourth, future research could in-
corporate industry effects. Weak corporate governance is particularly damaging for firm
performance in noncompetitive industries [45]. It would be interesting to see whether
strengthened governance from increased leadership diversity differentially impacts the
performance of firms in noncompetitive industries. Finally, greater generalization of our
findings could also be gained by expanding the study to other Asian economies.
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