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Abstract

This article examines the relationship between gender diversity, selected

female attributes, and financial performance of FTSE 100 firms in the UK.

Drawing on critical mass theory by measuring gender diversity as levels of

female representation in the boardroom, this study finds a positive and signifi-

cant relationship between gender diversity and firm performance. However,

the results become highly significant and unequivocal when three or more

females are appointed to the board compared to the appointment of two or less

females. Further analysis reveals that post-appointment financial performance

is positively related to female age, level of education and where female board

members also hold executive director positions. The results remain unchanged

after accounting for endogeneity concerns and employing alternative measures

of firm performance, namely, return on assets and Tobin's Q.
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1 | INTRODUCTION

Over the past decade, there has been a renewed interest
on the effects of women representation on corporate
boards (Carter, D'Souza, Simkins, & Simpson, 2010; Hill-
man, Shropshire, & Cannella Jr, 2007; Joecks, Pull, &
Vetter, 2013; Liu, Wei, & Xie, 2014; Perryman, Fernando,
& Tripathy, 2016; Rose, 2007). These studies document
that women are significantly under-represented in the
boardroom. Yet it is argued that beyond social and ethical
considerations, female boardroom representation may
facilitate access to a wider pool of human capital with
important implications for a firm's competition and per-
formance (Dezsö & Ross, 2012; Doldor, Vinnicombe,
Gaughan, & Sealy, 2012). It is therefore not surprising

that firms have come under intense pressure to improve
gender diversity on corporate boards, particularly, after
corporate governance scandals at Enron and WorldCom
in the United States, the fraudulent bankruptcy of
Parmalat in Italy and more recently the global financial
crisis in 2007–2009. Indeed, the question on the lips of
many people including policy makers and academics1

such as CEO of Newton Investments, Chief Operating
Officer, British Broadcasting Corporation (BBC) and a
leading historian is: Would things have been different if
corporate boards had more women at the helm of affairs
in these companies?

At the country level, governments have responded to
women's under-representation on corporate boards by
reforming board composition to increase female
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representation in the boardrooms. These reforms include:
the 2002 Sarbanes-Oxley Act in the United States; the
2003 Higgs Review along with regularly updated versions
of the UK Combined Corporate Governance Code and
Lord Davis Report in the UK in 2011. In 2017, the UK
government published the Hampton Alexander report
which recommends FTSE100 companies to have 33%
females in FTSE100 leadership teams by 2020. To
increase female representation at board level, other coun-
tries including Germany, Norway, Spain, France, Iceland,
Italy, Belgium, Finland, and Kenya have introduced a
legislative quota requiring firms to appoint between 30
and 40% of women into corporate boards. Research evi-
dence indicates that the gender quota has led to large
number of inexperienced women being appointed to the
boards, thereby damaging firm financial performance
(Ahern & Dittmar, 2012; Matsa & Miller, 2013; Wang &
Kelan, 2013).

In contrast, however, the UK has adopted a voluntary
approach as against the quota-based approach. The ratio-
nale behind the voluntary approach is to allow a funda-
mental change in culture of the board internally and by
organisations themselves rather than imposing the
change from outside which may result in just increasing
the number of females in the boardroom. Despite the vol-
untary approach in the UK, the proportion of women on
corporate boards is on the rise. Our analysis of female
representation of FTSE 100 firms in Figure 1 indicates
that the female representation which stood at 14% in
2005 has increased steadily to 27%—the highest in the
past 10 years before falling to 25% in 2016. The above
suggests that over the past 10 years, there has been a shift
toward the inclusion of women in UK boardrooms.

This raises an important question of whether women
directors improve firm performance of which past empiri-
cal efforts have produced mixed results (Adams &
Ferreira, 2009; Campbell & Mínguez-Vera, 2008; Carter

et al., 2010; Darmadi, 2013; Liu et al., 2014; Martín-
Ugedo & Minguez-Vera, 2014; Rose, 2007; Wellalage &
Stuart, 2013). However, it may be conjectured that the
adoption of voluntary approach to female board represen-
tation may lead to appointment of experienced females
rather than merely filling gaps to meet the requirements
of legislative quota with positive implications for board
strategic control, effectiveness, and firm value. In addi-
tion, most of the past empirical studies have employed
two main measures of gender diversity: percentage of
female directors in the board and a gender dummy. How-
ever, the mere representation of females in the board-
room may not lead to improvements in firm
performance. This argument is consistent with the criti-
cal mass theory which suggests that unless there are two
or more women in the boardroom, female representation
is unlikely to motivate significant improvement in perfor-
mance (Konrad, Kramer, & Erkut, 2008; Kramer, Kon-
rad, Erkut, & Hooper, 2006; Kristie, 2011; Liu
et al., 2014). Kristie (2011) points out aptly that ‘one is a
token, two is a presence and three is a voice’ in the con-
text of gender diversity in the boardroom. Apart from Liu
et al. (2014) and Joecks et al. (2013), past studies have not
examined systematically the levels of female representa-
tion in relation to critical mass theory. Hence, perhaps
the mixed results from the extant literature should come
as no surprise.

The 2017 Female FTSE Board Report reveals that 28
companies in the FTSE 100 constituent list had 33%
female directors. Against this backdrop and in the con-
text of the recent Hampton Alexander report, in this
study we examine whether firm performance may be
explained by levels of female representation in the board-
room. More specifically, this study addresses two distinct
issues. First, is to examine the impact of gender diversity
on firm performance by employing a two-step system
GMM to address the endogeneity issue that can affect the
board structure-firm performance relationship (Adams &
Ferreira, 2009; Wintoki, Linck, & Netter, 2012). Second,
is to explore whether the specific attributes of a female
namely, the level of education, female age, multiple
directorship, prestige, and the executive position held by
the female director affect the post-appointment firm
performance.

Our results suggest that firm performance is positively
related to gender diversity after controlling for firm char-
acteristics and other factors that have been identified to
affect firm performance. Regarding the levels of female
board representation, we document an unequivocal posi-
tive and significant relationship between gender diversity
and firm performance when three or more female direc-
tors are appointed to the board compared to lower levels
of female board representation. The results are invariant
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to alternative measures of financial performance and
across different estimation approaches. Further analysis
shows that post-appointment firm performance is posi-
tively significant with female age, higher level of educa-
tion and where female board members also hold
executive positions. However, the coefficients of females
with multiple directorship and prominence are not statis-
tically significant, implying that multiple directorship
experience and prominence measured by the possession
of titles such as dames and honorary doctorate do not
have a significant bearing on firm performance.

This article makes three primary contributions to the
literature. First, we provide insights into the levels at
which female representation affects the financial perfor-
mance of a firm. The fact that appointment of three or
more female directors' impacts on firm performance sug-
gests the effectiveness and the extent to which female
board representation affect a firm's financial performance
are predicated on the number of females appointed to the
board. Therefore, policy makers should note that, for
women on board to achieve the desired effect, a mini-
mum of three or more should be appointed. This finding
renders some support to critical mass theory. Second, we
explore the ways such as female executive directors, age,
education multiple directorship, and prestige may affect
firm performance measured by ROA and Tobin's Q. In
particular, we examine the change in ROA and Tobin's
Q, 1 year after female board appointment with respect to
change in ROA and Tobin's Q, 1 year prior to the
appointment. As far as we are aware, none of the past
empirical literatures has examined the impact of female
directors' attributes on post-appointment firm perfor-
mance. We consider this as a serious omission given the
importance attached to board gender diversity and firm
performance. The results of our study demonstrate that
post-appointment firm performance of female board rep-
resentation can be explained by a number of female attri-
butes, namely, age, education, and the executive position
held in the firm. Thirdly, and to the best of our knowl-
edge this study is one of the first attempts to examine
board gender diversity and firm performance in the UK.
Given that the UK has adopted a voluntary approach
unlike other European counterparts and the inconclusive
results of past empirical efforts, it is timely to examine
board gender diversity and firm performance, particu-
larly, in the light of the Lord Davies' report (Davies, 2011)
and the Hampton Alexander report (2017). Contrary to
the findings that female representation damages value of
firms based in countries with gender quota for corporate
board (see Ahern & Dittmar, 2012; Matsa & Miller, 2013;
Wang & Kelan, 2013), our results unequivocally indicate
that two or more female appointment to the board
increases firm performance.

The rest of the article is structured as follows. In Sec-
tion 2 we present the theoretical and empirical literature.
In Section 3 we present our data and methodology. Sec-
tion 4 presents our main results and Section 5 provides
the study's conclusions.

2 | LITERATURE REVIEW

2.1 | Theoretical perspectives of gender
diversity and firm performance

Extant literatures have identified five theories to illustrate
the relationship between board gender diversity and firm
performance: the resource dependency theory, human
capital theory, agency theory, social psychological theory,
and critical mass theory.

The resource dependency theory suggests that firms
seek to attract and employ board members that best com-
plement their existing resource profile and who can bring
new forms of human and social capital to the company
(Pfeffer & Salancik, 1978; Siciliano, 1996). In addition,
this theory also suggests that growth in board size and
board diversity can create strong linkage between firms
and its external environment (Goodstein, Gautam, &
Boeker, 1994; Pfeffer, 1973). Theorists contend that board
diversity helps sustain important resources like human
capital of board members; advice and counsel; channels
of communication and legitimacy (Hillman &
Dalziel, 2003; Pfeffer & Salancik, 2003). Therefore, a firm
should look to constitute a board which has individuals
with a broad scope of knowledge across relevant demo-
graphics and can add legitimacy and prestige to the orga-
nisation (Sealy, 2010). In the UK context, Singh,
Terjesen, and Vinnicombe (2008) found that almost a
quarter of women appointed to FTSE100 companies
between 2001 and 2004 had previous FTSE experience,
and held concurrent directorship, with about half having
experience in financial institutions compared with their
male counterparts coming from an engineering back-
ground. They further documented that a third of women
board appointments have previously occupied senior
positions in the public sector with almost a quarter hav-
ing leadership experience in the voluntary sector.

Becker (1964) propagated the human capital theory
that refers to an individual's education, skills, and experi-
ence in contributing to productive capabilities that aug-
ments the individual and his/her organization.
Kesner (1988) reported that directors bring unique and
extensive stocks of human capital to the board. Oak-
ley (2000) argued that male gatekeepers sometimes pre-
vent women from organizational rewards like training
and development or promotion and pay. In similar vein,
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a common conjecture is that women lack sufficient
human capital for board positions (Davidson &
Burke, 2000). Smith, Smith, and Verner (2006) and Singh
et al. (2008) on the other hand reported that positive per-
formance effect is linked to female managers with univer-
sity degree while the latter study showed that women are
more likely to have a MBA degree and international
understanding, in their study of multiple human capital
dimensions of FTSE100 firms. Davies (2011) identified
that in Europe and USA women account for 60% of Uni-
versity graduates. In the UK context, women account for
55% university graduates and 42% of the total workforce.
Given these figures, it is reasonable to hypothesize that
women in FTSE100 boards will enhance human capital
and increase firm performance.

Agency theory deals with conflicts of interest
between principals (e.g., shareholders) and agents (e.g.,
managers) and how the corporate board plays an
important function in monitoring and resolving these
conflicts (Fama & Jensen, 1983; Jensen &
Meckling, 1976). The agency view of the board is that
diversity reinforces the monitoring role. For instance,
Carter, Simkins, and Simpson (2003), Adams and
Ferreira (2009), and Adams, Nowland, and Grey (2011)
drew on agency theory to explore the link between gen-
der diversity on a board and firm value and found a
positive relationship between gender diversity and firm
performance. Adams and Ferreira (2009) and Adams
et al. (2011) found that female directors have better
monitoring ability as they think independently and
board gender diversity also increases managerial
accountability, such as improving board meeting atten-
dance and CEO accountability. By improving board
monitoring, female directors also perform the role of
independent directors (Adams & Ferreira, 2009). In
similar lines, Jurkus, Park, and Woodard (2011)
reported that gender diversity reduces agency costs for
firms in less competitive markets where strong external
governance is absent.

In the context of social psychological theory,
Mattis (2000) opined that U.S. boards give preference to
‘branded women’ directors who are from Ivy League uni-
versities thereby indicating upper class status. Sealy,
Singh, and Vinnicombe (2007) documented that in the
1980s and 1990s, UK female directors were more likely to
have a title (e.g., Dr. Professor, Dame, Baroness) than
male directors. Westphal and Milton (2000) reported that
the majority group in a board might exert significant
influence in the decision-making process and even in
diverse boards, minority groups may not influence the
board due to group dynamics. Campbell and Minguez-
Vera (2008), Lau and Murnighan (1998), and Williams
and O'Reilly (1998) argued that gender diversity might

lead to conflicting views in the board and lengthen the
timescale of taking decisions. On the other hand, Kim,
Burns, and Prescott (2009) reported that board diversity
increases the extent and swiftness of top management
teams' strategic action skills. In comparison to large pub-
lic limited companies, family-controlled firms are more
likely to have a greater fraction of female members on
management boards indicating that the former are
‘tougher’ in providing opportunities for women to join
the board (Darmadi, 2013). However, it is important to
point out that the greater fraction of female on manage-
ment boards may be due to the need to preserve control
over family firms.

Kanter (1977a, 1977b) recognizes the dearth of
women and minority groups in corporate boards as
‘tokens’ and in some cases ‘solos’ where there is a sole
representation. The majority group views female man-
agers first through sex-role stereotypes thereby making it
difficult for women managers to be heard on an equal
footing with other board members. The pay gap between
male and female executive directors is sustained by gen-
der-role stereotypes (Kulich, Ryan, & Haslam, 2007). The
token theory lends support to the stereotype that women
do not have the essential skills to be in corporate boards
(Lee & James, 2007). Against this backdrop,
Kanter (1977a, 1977b) presented the critical mass theory
which states that the presence of two or more women in
the boardroom will dampen the effects of tokenism
where women are more likely to be individually differen-
tiated. Subsequent studies in sociology and organiza-
tional behaviour literature that examine critical mass like
Konrad and Kramer (2006) and Konrad et al. (2008), sug-
gest that dynamism in the boardroom is enhanced in the
presence of three or more women. These studies argue
that the presence of three women normalizes women's
presence in the boardroom beyond tokenism, and posi-
tively impact on corporate decisions. Torchia, Calabrò,
and Huse (2011) showed that critical mass of three or
more women in the boardroom increases the level of firm
innovation mediated by board strategic tasks. Joecks
et al. (2013) extended the critical mass theory to examine
board gender diversity and firm performance and their
results confirmed that the presence of 30% or more
females in the boardroom leads to improvement in firm
performance as measured by return on equity (ROE). In
similar vein, Liu et al. (2014) found that critical mass of
three or more women exert a stronger impact on firm
performance compared to firms with two or more women
on board. Konrad and Kramer (2006), Konrad et al. (2008),
Torchia et al. (2011), Joecks et al. (2013), and Liu
et al. (2014), all reported three as the ‘magic’ number that
significantly changes the dynamics of female representa-
tion in the boardroom.

4 BRAHMA ET AL.



2.2 | Hypothesis development

2.2.1 | Number of females on board and
firm performance

Most of the empirical studies on gender diversity and
firm performance have used three measures of diver-
sity, namely, percentage of female directors, gender
dummy, and Blau-Index. Empirical evidences on gen-
der diversity and firm performance obtained from both
developed markets and emerging markets have
remained inconclusive. For instance, Carter et al. (2003),
Campbell and Minguez-Vera (2008), Martin-Ugedo and
Minguez-Vera (2014), Ngyuen, Locke, and Reddy (2015)
found a positive relationship between gender diversity
and firm performance, usually measured by one of the
following measures: return on assets (ROA), Tobin's Q,
return on sales (ROS), and ROE. Terjesen, Sealy, and
Singh (2009) documented that gender diversity on cor-
porate boards leads to efficient corporate governance.
In a similar vein, Adams and Ferreira (2009), Gul,
Srinidhi, and Ng (2011), and Nguyen et al. (2015)
reported that gender diversity can provide increased
monitoring and act as an additional governance mech-
anism that would benefit firms characterized by weak
governance. Perryman et al. (2016) and Khan and
Vieito (2013) found that gender diversity reduces the
risk level of a firm. Nielsen and Huse (2010) found a
positive relationship between ratio of women directors
and board strategic control.

On the other hand, Adams and Ferreira (2009)
reported that enforcing gender quotas could decrease
shareholder value in firms with strong governance as it
might lead to over-monitoring in those firms. Wellalage
and Locke (2013) reported that gender diversity leads to
reduction in firms' performance and increases agency costs.
Shrader, Blackburn, and Iles (1997), Farrell and Hersch
(2005), Rose (2007), Carter et al. (2010), and Dale-Olsen,
Schøne, and Verner (2013) found no significant relation-
ship between gender diversity and firm performance.

We utilize the critical mass theory (Kanter, 1977a,
1977b) to examine whether levels of female boardroom
representation have an impact on firm performance in
the context of FTSE100 firms particularly in the light of
Lord Davies' report. Following Liu et al. (2014) and
Joecks et al. (2013), we take three dummy variables to
measure the levels of female representation. Diversity 1 is
a dummy that takes a value of 1 if there are one female
director in the board. Diversity 2 is a dummy that takes a
value of 1 if there are two female directors in the board,
and Diversity 3 is a dummy variable that takes a value of
1 if there are three or more female directors in the board.

Based on the preceding discussion on the critical mass
theory, we argue that a critical mass of three or more
female directors will lead to a positive and significant
increase in firm performance.

H1 Representation of three or more female directors will
lead to an increase in firm performance. In other
words, the coefficient of Diversity 3 will be signifi-
cantly higher than Diversity 2 and Diversity 1.

2.2.2 | Executive directorship and firm
performance

Agency and resource dependency theory have established
that non-executive directors can assist in advancing two
key functions of control and providing resources. From
an agency theory standpoint, independent directors tend
to better monitor managers as they give high importance
to their status in the directorship arena (Fama &
Jensen, 1983). Zara and Pearce (1989) suggested that
non-executive directors can expand firms' ties with the
external environment thereby offering more legitimacy.
However, empirical literature has produced mixed results
on the relation between executive directors and firm per-
formance. Independent directors lower the cost of debt
financing (Anderson, Mansi, & Reeb, 2004), increase a
firm's credit rating (Ashbaugh-Skaife, Collins, &
LaFond, 2006) or decrease its idiosyncratic risk, system-
atic risk and cost of equity (Ashbaugh-Skaife &
Lafond, 2006). On the other hand, Smith et al. (2006)
contend that women executive directors would spend
substantial time to enhance firm's performance in terms
of profitability. In a similar vein, Liu et al. (2014) reported
that the effect of gender diversity is more pronounced on
firm performance when there are female executive direc-
tors. However, Ismail and Manaf (2016) did not find any
significant relationship between the appointment of exec-
utive directors and stock market reaction. Sub-
rahmanyam, Rangan, and Rosenstein (1997) reported a
negative relationship between independent directors and
abnormal returns in the context of bidding banks and
attributed this to the fact that independent directors
might be hired for reasons other than a firm's value
maximisation objective. Fama and Jensen (1983) and
Adams and Ferreira (2007) showed that banks with infor-
mation asymmetry would benefit from more executive
directors. Based on these findings, we put forward the fol-
lowing as our second hypothesis:

H2 Female executive directors have a positive impact on
post-appointment performance.
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2.2.3 | Multiple directorships and firm
performance

Empirical literatures offer mixed views on multiple
directorships and firm performance. On one hand
resource dependency theory suggests that board mem-
bers with multiple directorship would be able to create
stronger links with external groups and thereby improv-
ing firm performance (Goodstein et al., 1994; Ismail &
Manaf, 2016; Pfeffer, 1973). Sarkar and Sarkar (2009)
put forward the quality hypothesis that advocates that
busy directors would make better directors. On the
other hand, Morck, Stangeland, and Yeung (1998)
argued that busy directors would have less time for
effective monitoring. In similar lines, Ferris, Jag-
annathan, and Pritchard (2003) coined the Busyness
Hypothesis that proposes that multiple directorships
lead to over-commitment and consequently poor perfor-
mance. However, both Ferris et al. (2003) and Sarkar
and Sarkar (2009) have reported positive stock market
reactions with regards to the appointment of directors
with multiple directorships. However, Kiel and Nichol-
son (2006) reported that multiple directorships have no
influence on firm performance. In the light of these
mixed results, we hypothesize that:

H3 The appointment of female directors with multiple
directorships will lead to positive impact on firm
performance.

2.2.4 | Education level and firm
performance

As mentioned in the previous section, Becker (1964)
points out that human capital theory which is about indi-
vidual's knowledge and experience can significantly aug-
ment the productive capability of an organization. Along
similar lines, Bantel and Jackson (1989) argue that higher
education improves individuals' cognitive ability and
greater competence to form high-quality decision mak-
ing. Hambrick and Mason (1984) developed the upper
echelon theory which suggests that knowledge base and
intellectual skills increase with the level of education.
This theory has also been supported by empirical study of
Darmadi (2013). Based on these arguments, we expect
that post-appointment performance will increase with
female director's level of education. Consequently, we
hypothesize that:

H4 Post-appointment firm performance will be posi-
tively related to level of education of female
directors.

2.2.5 | Age and firm performance

Extant literatures suggest that age is a good measure of
experience and knowledge (Coughlan & Schmidt, 1985
Lausten, 2002). In this context, it is expected older female
directors should have a positive effect on firm perfor-
mance. Therefore, we formulate the following
hypothesis:

H5 Post-appointment firm performance will be posi-
tively related to age of female directors.

2.2.6 | Prominence and firm
performance

In support of the social psychological theory reviewed in
Section 2, we argue that female directors who hold titles
which signify achievement and reputation like Dame,
Baroness or Honorary Doctorate are likely to exert signif-
icant influence on board effectiveness, decisions and firm
performance. In the light of this, we propose the follow-
ing hypothesis:

H6 Post-appointment firm performance will be posi-
tively related to female directors' prominence.

3 | DATA AND METHODOLOGY

3.1 | Sample and data sources

Our sample comprises of FTSE100 constituent firms, fully
updated for a 12-year period from 2005 to 2016. Data for
ROA, Tobin's Q, measures of gender diversity and control
variables were obtained from Thomson Reuters
DataStream. For our second set of analyses, data of 270
female directors of FTSE 100 firms were collected from
Bloomberg.

3.2 | Measures of performance

The majority of empirical literature have either used
ROA or Tobin's Q or both as measures of firm perfor-
mance (Adams & Ferreira, 2009; García-Meca, García-
Sánchez, & Martínez-Ferrero, 2015; Martín-Ugedo &
Minguez-Vera, 2014; Nguyen et al., 2015). Following
these studies, we have used Tobin's Q, which is a market-
based measure and ROA which is an accounting mea-
sure. Tobin's Q, as a market-based measure, is defined as
the book value of total assets minus the book value of
common equity plus the market value of common equity
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divided by the book value of total assets (Adams &
Ferreira, 2009; Campbell & Mínguez-Vera, 2008;
Rose, 2007). A value of Tobin's Q which is greater than
one reflects investors' confidence in the firm and its
growth opportunities and the converse is the case for
firms with Tobin's Q of less than one. ROA is measured
as the ratio of a firm's annual net income to average total
assets during a financial year. Barber and Lyon (1996)
documented in detail the advantages of ROA as a mea-
sure of operating performance. They indicate that, unlike
net income, ROA adjusts for the firm's size, thus making
it easier to compare how well one firm is doing relative
to another.

In order to examine the impact of the appointment of
female directors on firms' performance, we analyse a
change in firm's performance following the appointment
of female directors. Specifically, we measured the 1-year
post-appointment performance by evaluating changes in
both ROA and Tobin's Q 1-year after the appointment of
a female director relative to the change in ROA and
Tobin's Q 1-year prior to the appointment of the female
directors. In order to improve the robustness of the
results, we also examined the 2 and 3 years post-appoint-
ment performance.

3.3 | Measurement of independent and
control variables

The main variable of interest in this study is board gen-
der diversity. Following Liu et al. (2014) and Joecks, Pull,
and Vetter (2013), we examine levels of female represen-
tation in the boardroom based on the critical mass theory
of Kramer et al. (2006) and Erkut, Kramer, and Kon-
rad (2008) by taking three dummy variables. First,
dummy variable Diversity 1, is taken as 1 if there is only
1 female director in the boardroom, dummy variable
Diversity 2 is taken as 1 if there are 2 female directors in
the boardroom and dummy variable Diversity 3, is taken
as 1 if there are three or more female directors in the
boardroom.

To examine the impact of the appointment of female
directors on firm performance, our first explanatory vari-
able is ‘female executive director’, which is a dummy var-
iable that takes the value of 1 if the female director
appointed is an executive director and zero otherwise.
Multiple directorship measures the total number of direc-
torships position held by the female director. Education
is a dummy variable that takes the value of one if the
female director has a Master degree or Doctor of Philoso-
phy degree (PhD) and zero otherwise. Prominence is a
dummy variable that takes a value of 1 if the female
director holds an honorary position of Dame or Baroness

and zero otherwise. We have also included firm size and
debt ratio as control variables in our analysis. Of the 270
female directors' data gathered, 34 (12.5%) are executive
directors and the rest are non-executive directors.

Data from Bloomberg revealed that the average age of
the female directors is 58 years and on average these
directors hold positions in three boards. Female directors'
data also showed that 12.8% of the female directors hold
executive positions and 74% of the female directors have
either a Master degree or PhD and 33% of female direc-
tors have graduated from top tier institutions like Har-
vard, Stanford, Oxford, Cambridge, INSEAD, and Kellog.
This data is based on 202 education data out of the 270
female directors. In addition, our data also shows that
only 14 out of 202 directors held a title of Dame or Baron-
ess. This suggests that only a small percentage of female
directors have the ‘branded women’ status as docu-
mented in social psychology theory by Mattis (2000) and
Sealy et al. (2007).

Following recent empirical literature (García-Meca
et al., 2015; Low, Roberts, & Whiting, 2015; Nguyen
et al., 2015; Sila, Gonzalez, & Hagendorff, 2016), we
divide the control variables in two categories. The first
categories of control variables pertain to board character-
istics, which include: board size, incentive policy, and
CEO duality. Corporate finance literature suggests that
the presence of board of directors in an economic institu-
tion is to help resolve the agency problems associated
with managing an organization (Hermalin &
Weisbach, 2003). For example, Yermack (1996) and
Campbell and Mínguez-Vera (2008) found a negative
relationship between board size and financial perfor-
mance measured using Tobin's Q. Prior studies such as
Bryson and Freeman (2010) contend that incentive policy
is related to performance as means to motivate
employees. The Incentive Policy (IP) is measured as a
dummy variable that takes a value of 1 if the firm uses
performance related pay and 0 otherwise. CEO duality is
a dummy variable that equals one if the CEO and Chair-
person are the same person and zero otherwise.

The next category of variables pertains to firm charac-
teristics. These are firm age, firm size, and firm leverage
(debt) ratio. Firm age is the natural log of the number of
years a firm is listed2 on the exchange, firm size is the
natural log of the market value of the firm. This study
has used publicly listed age as it is more relevant given
that this study aims to examine boardroom gender diver-
sity of publicly listed firms specifically, FTSE100 firms.
Firm leverage (debt ratio) is defined as the total debt
divided by the total assets of the firm. This study has also
included a dummy variable ‘crisis’ to control the 2007–
2009 financial crisis. The way the variables were mea-
sured are provided in Table 1.
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Panels A and B of Table 2 show the summary statis-
tics of the variables in our sample. Panel A indicates that
the mean scores for board size and firm age are 11 and
4 years, respectively. Regarding the debt ratio of the sam-
ple firms, we document about 24%. In terms of

performance measures, we document that ROA has a
mean value of 7.73 while that of Tobin's Q is 1.85 for the
sample firms between 2005 and 2016. In panel B of
Table 1, we report changes in ROA and Tobin's Q for 1 to
3 years following the appointment of female directors.

TABLE 1 Measurement of variables

Variable name Definition

Dependent variables

Return on assets (ROA) ROA is measured as the ratio of a firm's annual net income to average total assets during a
financial year

Tobin's Q Tobin's Q is a market-based measure and it is defined as the book value of total assets
minus the book value of common equity plus the market value of common equity divided
by the book value of total assets

4ROA Change in ROA 1 year after the appointment with respect to change in ROA 1 year prior to
the appointment

4Tobin's Q Change in Tobin's Q 1 year after the appointment with respect to change in Tobin's Q 1
year prior to the appointment

Independent variables

One female representation (Diversity 1) Dummy variable that takes the value of 1 if there is one female director and zero otherwise

Two females representation (Diversity 2) Dummy variable that takes the value of 1 if there are two female directors and zero
otherwise

Three females representation (Diversity 3) Dummy variable that takes the value of 1 if there are three or more female directors and
zero otherwise

Female executive Dummy variable that takes the value 1 if the female director is an executive director and
zero otherwise

Age Age of the female director

Multiple directorship Dummy variable that takes the value 1 if the female director holds multiple directorships
and zero otherwise

Education Dummy variable that takes the value 1 if the female director has master degree or PhD or
other professional qualification and zero otherwise

Prominence Dummy variable that takes the value 1 if the female director has a honorary title of dame or
baroness and zero otherwise

Control variables

Board size Board size is the total number of directors

CEO duality Dummy variable that takes the value of 1 if the chairperson is also the CEO, and zero
otherwise

Incentive policy (IP) Incentive policy (IP) is calculated as a dummy variable that takes the value of 1 if the firm
uses performance related pay and 0 otherwise

Firm size Firm size is the natural log of the market value of the firm

Firm age Firm age is the natural log of the number of years a firm is listed on the exchange

Leverage Firm debt ratio (leverage) is defined as the total debt divided by the total assets of the firm

Financial crisis dummy Crisis is a dummy variable that takes the value 1 for the financial crisis period 2007 to 2009
and 0 otherwise

Industry dummies A dummy variable for each of the 10 industries: Financials, basic materials, consumer
goods, consumer services, healthcare, industrials, oil and gas, telecommunications,
technology, utilities. One industry dummy is treated as the benchmark to avoid dummy
variable trap

Year dummies A dummy variable for each year from 2005 to 2016. One year dummy (2015) is treated as
the benchmark to avoid dummy variable trap
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The change for ROA ranges from −0.015 to 0.4%,
whereas in the case of Tobin's Q, it ranges from −0.06
to 0.09%.

3.4 | Correlation matrix

Panel A of Table 3 shows the correlations among all the
independent variables used in the main analyses. The
correlation results for the independent variable reveal
low correlation coefficients with the highest being 0.65,
suggesting that multicollinearity does not pose an issue
in this study. This was confirmed by the results of the
variance inflation factor (VIF) test which indicate that
the highest VIF is 2.50, well below the recommended
threshold (Gujarati, 2009).

4 | MODEL

4.1 | Effects of board gender diversity on
firm performance

In order to examine the impact of board gender diversity
on firm performance, we apply the corporate

governance-firm performance model in a dynamic frame-
work as adopted by several empirical studies of corporate
governance and firm performance (see Chen, Chi-
dambaran, Imerman, & Sopranzetti, 2014; Nguyen
et al., 2015; Pathan & Faff, 2013; Wintoki et al., 2012).
Hermalin and Weisbach (1998) and Raheja (2005) argued
that current corporate governance and firm performance
are influenced by firms' past performance. Our model is
shown as follows:

Performancei,t = α0 +φPerformancei,t−1

+
X3

i

γiGenderdiversityi,t +
X6

j=1

β jCVi,t

+
X2005−2016

t=1

ψ t Yearð Þt + Industrydummies+ μi + εi,t ð1Þ

In Equation (1), subscripts i denote FTSE 100 firms in
the constituent list, t is the monthly time period. The
coefficients α, γ, β, φ, ψ are the parameters to be esti-
mated, μ is unobserved fixed effect for firm I, φ is
assumed to be zero and ε represents the remaining dis-
turbance term. As indicated in Section 3, this study has
taken Tobin's Q and ROA as performance measures and
three dummy variables Diversity 1, Diversity 2, and
Diversity 3 as the measures of gender diversity.

Empirical literatures have identified potential endo-
geneity in the board structure-firm performance relation-
ship (see Adams & Ferreira, 2009; Wintoki et al., 2012)
caused by time-invariant heterogeneity. In order to
address this, we used the two-step system GMM
approach proposed by Arellano and Bover (1995) and
Blundell and Bond (1998) as our main estimation tech-
nique. This method treats all the explanatory variables as
endogenous and orthogonally uses the past values as
their corresponding instruments. A number of scholars
have found system GMM approach to generally produce
more efficient and precise estimates compared to other
estimators by improving the finite sample bias (Baltagi,
2008; Blundell, Bond, & Windmeijer, 2001). The above
consideration led to the choice of system GMM ahead of
other estimators. We believe the use of fixed effect regres-
sion complemented with system GMM would ensure the
robustness of our findings.

4.2 | Female director appointment and
firm performance

We examine the impact of female directors' appointment
on firm performance by taking the change in ROA3 and
Tobin's Q using the following equations.

TABLE 2 Summary statistics

Variables Mean SD Min Max

ROA 7.73 8.44 −54.44 55.75

Tobin's Q 1.85 1.26 0.562 11.8

Diversity 1 0.74 2.16 0 1

Diversity 2 2.15 8.22 0 1

Diversity 3 0.32 0.47 0 1

Female executive 0.127 0.33 0 1

Female age 57.4 6.4 41 71

Multiple directorship 2.94 1.63 1 8

Education 0.74 0.44 0 1

Prominence 0.07 0.25 0 1

Board size 10.52 2.6 4 21

CEO duality 0.083 0.257 0 1

Incentive policy 0.99 0.095 0 1

Firm size 0.99 1.15 −4.02 4.31

Firm age 3.81 1.12 0 5.72

Leverage (debt ratio) 22.24 16.01 0 86.04

Note: This table reports the summary statistics of all the variables.
Panel A reports the variables for the first estimation model given by
Equation (1) and Panel B report the variables of the second estima-
tion model given by Equations (2a) and (2b), respectively.
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ΔROAi= α+ β1FemaleExecutivei+ β2Agei
+ β3Multipledirectorshipi+ β4Prominenti
+ β5Educationi+ β6FirmSize+ β7Leverage+ εi ð2aÞ

ΔTobin0sQi= α+ β1FemaleExecutivei+ β2Agei
+ β3Multipledirectorshipi+ β4Prominent

+ β5Educationi+ β6FirmSize+ β7Leverage+ εi ð2bÞ

ΔROA and ΔTobin
0
sQ are measured as follows:

ΔROA=
ROAt+1−ROAt

ROAt
−
ROAt−ROAt−1

ROAt−1
ð3aÞ

ΔTobin0sQ=
Tobin0sQt+1−Tobin0sQt

Tobin0sQt

−
Tobin0sQt−Tobin0sQt−1

Tobin0sQt−1
ð3bÞ

5 | RESULTS AND DISCUSSION

5.1 | Female board representation and
firm performance

The main variables of interest are the levels of female
representation in the boardroom proxied by the three
dummy variables: Diversity1, Diversity 2, and Diversity 3.
Results in Table 4 show, that Diversity1 is positive and
significantly related to financial performance under Fixed
Effect at 10% level but insignificant under System GMM
suggesting inconclusive results. Regarding Diversity 2, we
also document positive and significant coefficients under
three of the four models (i.e., Models 1–3). It is important
to point out that the results in respect of fixed effect
regression are highly significant but only significant at
10% under the System GMM model where Tobin's Q is
taken as a measure of performance. In contrast to Diver-

TABLE 3 Correlation matrix

Panel A 1 2 3 4 5 6 7 8 9 10 11

1. Tobin's Q 1

2. ROA 0.65** 1

3. Diversity1 0.02 0.03** 1

4. Diversity 2 −0.12** −0.07** −0.39** 1

5. Diversity 3 0.07** −0.03** −0.39** −0.40** 1

6. CEO duality −0.03** −0.05** 0.17** −0.05** −0.15** 1

7. Board size −0.23** −0.21** −0.004** 0.008 0.16** 0.07** 1

8. Firm age −0.10** −0.04** −0.06** −0.02* 0.12** −0.10** 0.13** 1

9. Firm size −0.22** −0.11** −0.03** 0.05** 0.02* 0.01 0.24** −0.02** 1

10. Leverage 0.08** −0.03** 0.08** −0.02* −0.005 0.11** −0.135 0.004 0.11** 1

11. Incentive policy 0.01 −0.09** 0.02 −0.007 0.06** 0.03** 0.10** 0.03** 0.027** 0.029** 1

Panel B 1 2 3 4 5 6 7 8 9 10 11 12

1. 1 year ΔTobin's Q 1

2. 1 year ΔROA −0.05 1

3. 2 year ΔTobin's Q −0.31* −0.11 1

4. 2 year ΔROA −0.04 −0.15 −0.04 1

5. 3 year ΔTobin's Q −0.05 −0.11 −0.33* 0.03 1

6. 3 year ΔROA −0.004 0.03 0.04 −0.81* −0.007 1

7. Female executive −0.07 0.015 0.11 0.012 0.06 0.05 1

8. Female age 0.17 0.12 −0.05 −0.15 0.04 0.13 −0.19 1

9. Multiple directorship 0.07 0.016 0.02 −0.03 0.11 0.03 −0.11 0.027* 1

10. Prominence 0.11 0.001 0.09 0.05 −0.04 −0.13 −0.11 0.17* 0.001 1

11. Leverage 0.09 0.03 0.04 −0.011 0.12 0.003 −0.05 0.02 0.05 −0.06 1

12. Firm size −0.11 0.01 0.18** 0.05 0.22** −0.13 0.09 0.15* 0.09 −0.12 0.17** 1

Note: *(**) indicates correlation is significant at the .05(.01) level (two-tailed, Pearson). See Table 1 for the definition of variables.
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sity 1 and Diversity 2, the coefficients for Diversity 3 are
positive and highly significant at the 1% level for all the
measures of performance and across both the estimation
models. The findings suggest that the Diversity 3 appear
superior and lend unequivocal support for Hypothesis H1.
The findings appear interesting, suggesting that appoint-
ment of three or more female directors leads to signifi-
cant increase in firm performance compared to the

appointment of one or two females on corporate boards.
The findings appear consistent with Konrad and
Kramer (2006), Konrad et al. (2008), Torchia et al. (2011),
Joecks et al. (2013), and Liu et al. (2014) and in line with
the critical mass theory which posits that three or more
females on corporate board represent a voice.

In relation to the control variables, we find the coeffi-
cient for board size to be positive and significant at the

TABLE 4 Impact of levels of

female representation on financial

performance

Dependent variables: Tobin's Q; ROA

Fixed effect System GMM

Independent variables Tobin's Q (1) ROA (2) Tobin's Q (3) ROA (4)

Lagged_DV 0.897***
(234.6)

0.876***
(213.34)

Diversity 1 0.04*
(2.00)

0.72*
(3.56)

0.01
(0.91)

0.4
(0.31)

Diversity 2 0.07***
(2.99)

1.17***
(4.82)

0.022*
(1.75)

0.075
(0.46)

Diversity 3 0.14***
(5.00)

1.34***
(4.82)

0.32**
(1.81)

0.84***
(5.80)

Board size 0.038***
(9.83)

0.12***
(2.94)

0.008***
(3.97)

0.013
(0.53)

Leverage −0.017***
(−20.92)

−0.331***
(−38.91)

−0.002***
(−4.79)

−0.095***
(−18.46)

CEO duality −0.010
(−0.44)

−0.34**
(−1.33)

−0.035**
(−2.43)

−0.279**
(−1.52)

Incentive policy −0.04
(−0.50)

−7.28***
(−9.59)

−0.380***
(−3.7)

0.14
(0.16)

Firm age −0.52***
(−14.47)

1.35***
(3.63)

−0.268***
(−10.42)

0.057
(0.17)

Firm size −0.42***
(−34.4)

−1.30***
(−10.21)

−0.14***
(−16.75)

−0.153**
(−1.56)

Financial crisis 0.001
(0.02)

−0.27
(−0.27)

0.24
(1.09)

2.13
(0.91)

Industry dummies Included Included Included Included

Year dummies Included Included Included Included

Constant 5.07***
(21.42)

20.33***
(8.093)

1.58
(7.36)

1.17
(0.49)

R-squared .18 .18 — —

Hansen J-stat — — 102.3 126.08

No. of instruments (groups) 46(100) 46(100)

No. of observations 12,820 12,796 12,634 12,608

Note: This table reports the impact of levels of female representation in FTSE100 boards on firm
performance. The dependent variables are Tobin's Q and ROA and the main independent vari-
ables are the three dummy variables D1, D2, and D3 that measures the levels of female repre-
sentation. The sample period is from 2005 to 2016. The results of fixed effect regression and
system GMM regression are shown in the table. The numbers in parenthesis are t-statistics.
***Indicates significance at the 1% level.
**Indicates significance at the 5% level.
*Indicates significance at the 10% level.
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1% level for both measures of performance. This result is
in line with Coles, Daniel, and Naveen (2008), Linck,
Netter, and Yang (2008), and Adams and Mehran (2012)
but at variance with the findings of Pathan and
Faff (2013) and Hermalin and Weisbach (2003). The coef-
ficient of the leverage ratio is negative and significant at
the 1% level for both the measures of performance and
render some support for the findings of Liu et al. (2014).
It is important to point out that Campbell and Mínguez-
Vera (2008) and González (2013) argue that the relation-
ship between leverage and firm performance is depen-
dent on two different components; costs of financial
distress and benefits of the disciplinary role of debt
financing. Thus, the inverse relation between the lever-
age and firm performance reported in this study suggests
that the costs of financial distress outweigh the benefits
in the context of FTSE100 firms. The coefficient of incen-
tive policy is negative and significant at the 1% level for
Models 2 and 3 out of the four models. We also find CEO
duality is significantly negatively related to firm perfor-
mance measured by Tobin's Q for the fixed effect and sys-
tem GMM models. The results render some support to
the findings by Liu et al. (2014), Bøhren and
Staubo (2014), and Upadhyay and Zeng (2014). The coef-
ficients for firm size and firm age are negative and signifi-
cant for both the measures of performance and across
both estimation models.

5.2 | Female attributes and financial
performance

The effects of the attributes of females on corporate (i.e.,
female age, level of education, prominence/prestige, mul-
tiple directorship, and females with executive positions),
and post-appointment on firm performance are shown in
Table 5. The coefficient of the female executive dummy
variable has positive and significant for two measures of
financial performance (ROA and Tobin's Q). Hypothe-
sis H2 is therefore supported. One plausible explanation
for this result may be that by holding executive position,
female executives may have enough managerial power,
better information, and time to influence decision mak-
ing thereby exerting a positive effect on performance. We
also find the coefficient of the education dummy to be
positive and significant for both ΔTobin's Q and ROA
thereby providing some support for Hypothesis H4. The
findings appear consistent with the results of Smith
et al. (2006), Singh et al. (2008), Cheng, Chan, and
Leung (2010), and Darmadi (2013) who found firm per-
formance increases when female directors' appointed to
the board have higher level of education such as Masters
in Business Administration (MBA). Consistent with

Coughlan and Schmidt (1985) and Lausten (2002), our
result also showed that post-appointment firm perfor-
mance is positive and significant in relation to female
directors' age, thereby supporting Hypothesis H5. How-
ever, we find the variable prominence, that is, the
appointment of female directors who have honorary
titles as Dame or Baroness exert both negative and
positive but statistically insignificant impact on firm
performance. Hypothesis H6 is therefore unsupported.
Similarly, regarding the impact of female multiple
directorship, we find coefficient of multiple director-
ship to be negative but insignificant and hence
Hypothesis H3 is unsupported. Regarding the control
variables, the results appear more or less similar to
our earlier results reported in Table 4.

6 | CONCLUSION

This study extends the existing literature on board gender
diversity by examining the relationship between levels of
female board representation, selected attributes of female
board members and financial performance of FTSE 100
firms over the period 2005 to 2016. Utilising two mea-
sures of firm performance, namely, Tobin's Q and ROA,
our results show that gender diversity exerts a positive
and significant effect on the financial performance. How-
ever, the positive effect on financial performance appears
unequivocal and highly significant when three or more
female are appointed to the board compared to lower
levels of female board representation. The results provide
a strong support to critical mass theory of board gender
diversity consistent to conclusions drawn by
Kristie (2011), Erkut et al. (2008), Joecks et al. (2013),
and Liu et al. (2014). The results are invariant to alterna-
tive measures of firm performance and across two differ-
ent analytical approaches.

Further analysis in respect of female attributes such
as age, level of education, multiple directorship, promi-
nence and whether the female board members hold also
executive position have any influence on firm perfor-
mance. Our results indicate that females with executive
position on board, age and level of education exert a posi-
tive and significant influence on post-appointment per-
formance. The findings of positive and significant
relationship between female directors' education and age
appear interesting and lend some support to human capi-
tal theory by Becker (1964) which argues that managerial
knowledge and experiences are crucial for firm perfor-
mance. Similarly, the findings resonate with empirical
evidences by Smith et al. (2006) and Singh et al. (2008)
who found a positive association between female direc-
tors with good education level such as possession of an
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MBA degree and firm performance. This finding is also
in line with upper echelon theory that states that higher
level of education leads to higher knowledge base and
intellectual capability (Hambrick & Mason, 1984), higher
cognitive ability, and higher capacity to make superior
decisions (Bantel & Jackson, 1989). In line with our
expectations, we find female age to be positive and signif-
icantly related to firm performance, thereby supporting
the studies of Dagsson and Larsson (2011) who reported
that age of directors is positively related to firm perfor-
mance. However, we did not find a significant relation-
ship between multiple directorship, female prominence
and post-appointment firm performance. Our findings
appear robust after accounting for endogeneity often
associated with studies on board effects and controlling
for board size, debt ratio, CEO duality, incentive policy,

firm size, and firm age which have been found influence
firm performance.

The results of this study suggest that the recommen-
dations contained in Hampton Alexander report which
calls for increase of female representation on board of
FTSE100 companies to 33% and increase in female execu-
tive directors are steps in the right direction. This article
corroborates that the appointment of more females into
the board improve financial performance of UK firms.
Indeed, the economic case for gender-balanced boards is
as much as it is about improving firm performance as it
is about promoting equal opportunities for women.
Therefore, increasing female representation in the board-
rooms will help achieve long-term sustainable change in
the workplace, responsible governance and competitive-
ness in the global marketplace. Despite the significant

TABLE 5 Attributes of female on board and financial performance

Pooled OLS regression

Dependent variables: ΔROA; ΔTobins'Q

1 year post-appointment
performance

2 year post-appointment
performance

3 year post-appointment
performance

Independent variables ΔROA ΔTobin's Q ΔROA ΔTobin's Q ΔROA ΔTobin's Q

Executive dummy 0.13* 0.11* 0.41* 0.12** 0.57* 0.15*

(1.42) (1.34) (1.02) (2.06) (1.51) (1.42)

Female age 0.06** 0.14** 0.19** 0.16** 0.07* 0.05*

(0.99) (1.97) (2.4) (2.1) (1.1) (0.92)

Multiple directorship −0.18 −0.006 −0.05 −0.091 −0.091 −0.041

(−0.72) (−0.31) (−0.45) (−0.76) (−0.57) (−0.78)

Education 0.18* 0.16*** 0.45* 0.04*** 0.1 0.14**

(0.96) (2.44) (1.76) (2.76) (0.33) (2.46)

Prominence −0.19 0.08 −0.06 0.1 −0.07 −0.08

(−0.36) (0.78) (−0.14) (1.43) (−0.16) (−0.67)

Leverage 0.005* 0.003*** 0.003* 0.002*** 0.005* 0.007***

(1.16) (3.09) (0.9) (2.22) (0.47) (0.82)

Firm size −0.12 −0.078*** −0.162* −0.051* −0.32* −0.062*

(−0.36) (−3.52) (−0.98) (−2.72) (−1.77) (−1.89)

Constant −1.55 −0.22 −3.67 −0.333 0.18 −0.015

(−1.11) (−0.71) (−1.5) (−1.3) (0.14) (−0.03)

R-squared .19 .23 .2 .25 .17 .18

No. of observations 154 138 99 109 72 65

Note: This table reports effects of appointment of female directors on firm performance. The dependent variables are ΔTobin's Q and ΔROA
and the main independent variables are female executive dummy, age, education dummy, multiple directorship, and prominence. The num-
bers in parenthesis are t-statistics.
***Indicates significance at the 1% level.
**Indicates significance at the 5% level.
*Indicates significance at the 10% level.
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contributions of this article, the study is limited to FTSE
100 firms which constitute top 100 firms hence more
studies appear warranted. Future studies should investi-
gate and compare the appointment of female representa-
tion on performance under the voluntary system with
countries that provide quotas for female representation
on board using cross-country samples.

ORCID
Sanjukta Brahma https://orcid.org/0000-0002-0372-
9644
Agyenim Boateng https://orcid.org/0000-0002-0599-
9365

ENDNOTES
1 Evening Standard (2012). Women on boards debate: Banking cri-
sis ‘helped women stake place in the boardroom’ Evening Stan-
dard, London, Wednesday, September 5, 2012. Accessed on
November 8, 2019: https://www.standard.co.uk/news/london/
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Tobin's Q 1 year prior to the appointment, respectively.

DATA AVAILABILITY STATEMENT
Data sharing is not applicable to this article as no new
data were created or analyzed in this study.

ORCID
Sanjukta Brahma https://orcid.org/0000-0002-0372-
9644
Agyenim Boateng https://orcid.org/0000-0002-0599-
9365

REFERENCES
Adams, R. B., & Ferreira, D. (2007). A theory of friendly boards.

The Journal of Finance, 62, 217–250.
Adams, R. B., & Ferreira, D. (2009). Women in the boardroom and

their impact on governance and performance. Journal of Finan-
cial Economics, 94, 291–309.

Adams, R., Nowland, J., & Grey, S. (2011). Does gender matter in
the boardroom? Evidence from the market reaction to
mandatory new director announcements. Working paper.
Retrieved from https://www.calpers-governance.org/docs-of/
marketinitiatives/resources/does-gender-matter-in-
boardroom.pdf

Adams, R. B., & Mehran, H. (2012). Bank board structure and per-
formance: Evidence for large bank holding companies. Journal
of Financial Intermediation, 21, 243–267.

Ahern, K. R., & Dittmar, A. K. (2012). The changing of the
boards: The impact on firm valuation of mandated female
board representation. Quarterly Journal of Economics, 127(1),
137–197.

Anderson, R. C., Mansi, S. A., & Reeb, D. M. (2004). Board charac-
teristics, accounting report integrity, and the cost of debt. Jour-
nal of Accounting and Economics, 37, 315–342.

Arellano, M., & Bover, O. (1995). Another look at the instrumental
variable estimation of error-components models. Journal of
Econometrics, 68(1), 29–51.

Ashbaugh-Skaife, H., Collins, D. W., & LaFond, R. (2006). The
effects of corporate governance on firms' credit ratings. Journal
of Accounting and Economics, 42, 203–243.

Ashbaugh-Skaife, H., & Lafond, R. (2006). The effect of internal
control deficiencies on firm risk and cost of equity capital.
Working paper.

Bantel, K. A., & Jackson, S. E. (1989). Top management and innova-
tions in banking: Does the composition of the top team make a
difference? Strategic Management Journal, 10, 107–124.

Barber, B. M., & Lyon, J. D. (1996). Detecting abnormal operating
performance: The empirical power and specification of test sta-
tistics. Journal of Financial Economics, 41, 359–399.

Baltagi, B. H. (2008). Econometrics analysis of panel data (4th ed.).
Chichester: John Wiley & Sons Ltd.

Becker, G. (1964). Human capital, Chicago: GS Becker.
Blundell, R., & Bond, S. (1998). Initial conditions and moment

restrictions in dynamic panel data models. Journal of Econo-
metrics, 87, 115–143.

Blundell, R., Bond, S., & Windmeijer, F. (2001). Estimation in
dynamic panel data models: Improving on the performance of
standard GMM estimator. Advances in Econometrics (Vol. 15,
pp. 53–91). Bingley: Emerald Group Publishing Ltd.

Bøhren, Ø., & Staubo, S. (2014). Does mandatory gender balance
work? Changing organizational form to avoid board upheaval.
Journal of Corporate Finance, 28, 152–168.

Bryson, A., & Freeman, R. B. (2010). How does shared capitalism affect
economic performance in the United Kingdom?. Shared capitalism
at work: Employee ownership, profit and gain sharing, and broad-
based stock options, (201–204). University of Chicago Press.

Campbell, K., & Mínguez-Vera, A. (2008). Gender diversity in the
boardroom and firm financial performance. Journal of Business
Ethics, 83, 435–451.

Carter, D. A., D'Souza, F., Simkins, B. J., & Simpson, W. G. (2010).
The gender and ethnic diversity of US boards and board com-
mittees and firm financial performance. Corporate Governance:
An International Review, 18, 396–414.

Carter, D. A., Simkins, B. J., & Simpson, W. G. (2003). Corporate
governance, board diversity, and firm value. Financial Review,
38(1), 33–53.

Chen, R. R., Chidambaran, N. K., Imerman, M., & Sopranzetti, B.
(2014). Financial institutions in crisis: Modeling the endo-
geneity between credit risk and capital requirements. Journal of
Banking and Finance, 45, 117–139.

Cheng, L. T., Chan, R. Y., & Leung, T. Y. (2010). Management
demography and corporate performance: Evidence from China.
International Business Review, 19, 261–275.

Coles, J. L., Daniel, N. D., & Naveen, L. (2008). Boards: Does one
size fit all? Journal of Financial Economics, 87, 329–356.

Coughlan, A. T., & Schmidt, R. M. (1985). Executive compensation,
management turnover, and firm performance: An empirical
investigation. Journal of Accounting and Economics, 7, 43–66.

Dagsson, S., & Larsson, E. (2011). How age diversity on the Board of
Directors affects Firm Performance. Sweden: Blekinge Institute
of Technology, School of Management.

14 BRAHMA ET AL.

https://orcid.org/0000-0002-0372-9644
https://orcid.org/0000-0002-0372-9644
https://orcid.org/0000-0002-0372-9644
https://orcid.org/0000-0002-0599-9365
https://orcid.org/0000-0002-0599-9365
https://orcid.org/0000-0002-0599-9365
https://www.standard.co.uk/news/london/women-on-boards-debate
https://www.standard.co.uk/news/london/women-on-boards-debate
https://orcid.org/0000-0002-0372-9644
https://orcid.org/0000-0002-0372-9644
https://orcid.org/0000-0002-0372-9644
https://orcid.org/0000-0002-0599-9365
https://orcid.org/0000-0002-0599-9365
https://orcid.org/0000-0002-0599-9365
https://www.calpers%2010governance.org/docs%2010of/marketinitiatives/resources/does%2010gender%2010matter%2010in%2010boardroom.pdf
https://www.calpers%2010governance.org/docs%2010of/marketinitiatives/resources/does%2010gender%2010matter%2010in%2010boardroom.pdf
https://www.calpers%2010governance.org/docs%2010of/marketinitiatives/resources/does%2010gender%2010matter%2010in%2010boardroom.pdf


Dale-Olsen, H., Schøne, P., & Verner, M. (2013). Diversity among
Norwegian boards of directors: Does a quota for women
improve firm performance? Feminist Economics, 19, 110–135.

Darmadi, S. (2013). Do women in top management affect firm
performance? Evidence from Indonesia. Corporate Gover-
nance: The International Journal of Business in Society, 13,
288–304.

Davidson, M. J., & Burke, R. J. (Eds.). (2000). Women in manage-
ment: Current research issues (Vol. 2). London, Thousand Oaks,
New Delhi: Sage.

Davies, M. 2011. Women on boards.
Dezsö, C. L., & Ross, D. G. (2012). Does female representation in

top management improve firm performance? A panel data
investigation. Strategic Management Journal, 33, 1072–1089.

Doldor, E., Vinnicombe, S., Gaughan, M., & Sealy, R. (2012). Gen-
der diversity on boards: The appointment process and the role of
executive search firms. Equality and human rights commission
research report (p. 85).

Erkut, S., Kramer, V. W., & Konrad, A. M. (2008). Critical mass:
does the number of women on a corporate board make a differ-
ence?. Women on corporate boards of directors: International
research and practice (p. 222).

Farrell, K. A., & Hersch, P. L. (2005). Additions to corporate boards:
The effect of gender. Journal of Corporate Finance, 11, 85–106.

Fama, E. F., & Jensen, M. C. (1983). Agency problems and residual
claims. The Journal of Law and Economics, 26(2), 327–349.

Ferris, S. P., Jagannathan, M., & Pritchard, A. C. (2003). Too busy
to mind the business? Monitoring by directors with multiple
board appointments. The Journal of Finance, 58, 1087–1111.

García-Meca, E., García-Sánchez, I. M., & Martínez-Ferrero, J.
(2015). Board diversity and its effects on bank performance: An
international analysis. Journal of Banking & Finance, 53,
202–214.

Goodstein, J., Gautam, K., & Boeker, W. (1994). The effects of board
size and diversity on strategic change. Strategic Management
Journal, 15, 241–250.

González, V. M. (2013). Leverage and corporate performance: Inter-
national evidence. International Review of Economics &
Finance, 25, 169–118.

Gujarati, D. N. (2009). Basic econometrics, New Delhi: Tata
McGraw-Hill Education.

Gul, F. A., Srinidhi, B., & Ng, A. C. (2011). Does board gender diver-
sity improve the informativeness of stock prices? Journal of
Accounting and Economics, 51, 314–338.

Hambrick, D. C., & Mason, P. A. (1984). Upper echelons: The orga-
nization as a reflection of its top managers. Academy of Man-
agement Review, 9, 193–206.

Hermalin, B. E., & Weisbach, M. S. (1998). Endogenously chosen
boards of directors and their monitoring of the CEO. American
Economic Review, 96–118.

Hermalin, B. E., & Weisbach, M. S. (2003). Boards of directors as an
endogenously determined institution: A survey of the economic
literature. FRBNY Economic Policy Review, 9, 7–26.

Hillman, A. J., Shropshire, C., & Cannella, A. A., Jr. (2007). Organi-
zational predictors of women on corporate boards. Academy of
Management Journal, 50, 941–952.

Hillman, A. J., & Dalziel, T. (2003). Boards of directors and firm
performance: Integrating agency and resource dependence per-
spectives. Academy of Management Review, 28, 383–396.

Ismail, K. N. I. K., & Manaf, K. B. A. (2016). Market reactions to the
appointment of women to the boards of Malaysian firms. Jour-
nal of Multinational Financial Management, 36, 75–88.

Jensen, M. C., & Meckling, W. H. (1976). Theory of the firm: Mana-
gerial behavior, agency costs and ownership structure. Journal
of Financial Economics, 3, 305–360.

Joecks, J., Pull, K., & Vetter, K. (2013). Gender diversity in the
boardroom and firm performance: What exactly constitutes a
“critical mass”? Journal of Business Ethics, 118, 61–72.

Jurkus, A. F., Park, J. C., & Woodard, L. S. (2011). Women in top
management and agency costs. Journal of Business Research,
64, 180–186.

Kanter, R. (1977a). Men and women of the corporation. New York:
Basic Books.

Kanter, R. M. (1977b). Some effects of proportions on group life:
Skewed sex ratios and responses to token women. American
Journal of Sociology, 82, 965–990.

Kesner, I. F. (1988). Directors' characteristics and committee mem-
bership: An investigation of type, occupation, tenure, and gen-
der. Academy of Management Journal, 31, 66–84.

Khan, W. A., & Vieito, J. P. (2013). CEO gender and firm perfor-
mance. Journal of Economics and Business, 67, 55–66.

Kiel, G. C., & Nicholson, G. J. (2006). Multiple directorships and
corporate performance in Australian listed companies. Corpo-
rate Governance: An International Review, 14, 530–546.

Kim, B, Burns, M. L., & Prescott, J. E. (2009). The strategic role of
the board: The impact of board structure on top management
team strategic action capability. Corporate Governance, 17(6), 728.

Konrad, A. M., & Kramer, V. W. (2006). How many women do
boards need. Harvard Business Review, 84(12), 22.

Konrad, A. M., Kramer, V., & Erkut, S. (2008). Critical mass:: The
impact of three or more women on corporate boards. Organiza-
tional Dynamics, 37, 145–164.

Kramer, V. W., Konrad, A. M., Erkut, S., & Hooper, M. J. (2006).
Critical mass on corporate boards: Why three or more women
enhance governance (pp. 2–4). Wellesley, MA: Wellesley Cen-
ters for Women.

Kristie, J. (2011). The power of three. Director Boards, 35(5),
22–32.

Kulich, C., Ryan, M. K., & Haslam, S. A. (2007). Where is the
romance for women leaders? The effects of gender on leader-
ship attributions and performance-based pay. Applied Psychol-
ogy, 56(4), 582–601.

Lau, D. C., & Murnighan, J. K. (1998). Demographic diversity and
faultlines: The compositional dynamics of organizational
groups. Academy of Management Review, 23, 325–340.

Lausten, M. (2002). CEO turnover, firm performance and corporate
governance: Empirical evidence on Danish firms. International
Journal of Industrial Organization, 20, 391–414.

Lee, P. M., & James, E. H. (2007). She'-e-os: Gender effects and
investor reactions to the announcements of top executive
appointments. Strategic Management Journal, 28(3), 227–241.

Linck, J. S., Netter, J. M., & Yang, T. (2008). The determinants of
board structure. Journal of Financial Economics, 87, 308–328.

Liu, Y., Wei, Z., & Xie, F. (2014). Do women directors improve firm
performance in China? Journal of Corporate Finance, 28,
169–184.

Low, D. C., Roberts, H., & Whiting, R. H. (2015). Board gender
diversity and firm performance: Empirical evidence from Hong

BRAHMA ET AL. 15



Kong, South Korea, Malaysia and Singapore. Pacific-Basin
Finance Journal, 35, 381–401.

Martín-Ugedo, J. F., & Minguez-Vera, A. (2014). Firm performance
and women on the board: Evidence from Spanish small and
medium-sized enterprises. Feminist Economics, 20, 136–162.

Mattis, J. S. (2000). African American women's definitions of spiri-
tuality and religiosity. Journal of Black Psychology, 26, 101–122.

Matsa, D. A., & Miller, A. R. (2013). A female style in corporate
leadership? Evidence from quotas. America Economic Journal:
Applied Economics, 5(3), 136–169.

Morck, R. K., Stangeland, D. A., & Yeung, B. (1998). Inherited
wealth, corporate control and economic growth: The Canadian
disease (No. w6814), United States: National Bureau of Eco-
nomic Research.

Nguyen, T., Locke, S., & Reddy, K. (2015). Does boardroom gender
diversity matter? Evidence from a transitional economy. Inter-
national Review of Economics & Finance, 37, 184–202.

Nielsen, S., & Huse, M. (2010). The contribution of women on
boards of directors: Going beyond the surface. Corporate Gover-
nance: An International Review, 18, 136–148.

Oakley, J. G. (2000). Gender-based barriers to senior management
positions: Understanding the scarcity of female CEOs. Journal
of Business Ethics, 27(4), 321–334.

Pathan, S., & Faff, R. (2013). Does board structure in banks really
affect their performance? Journal of Banking & Finance, 37,
1573–1589.

Perryman, A. A., Fernando, G. D., & Tripathy, A. (2016). Do gender
differences persist? An examination of gender diversity on firm
performance, risk, and executive compensation. Journal of
Business Research, 69, 579–586.

Pfeffer, J., & Salancik, G. R. (1978). The external control of organiza-
tions: A resource dependence approach, New York: Harper and
Row Publishers.

Pfeffer, J. (1973). Size, composition, and function of hospital boards
of directors: A study of organization-environment linkage.
Administrative Science Quarterly, 18, 349–336.

Pfeffer, J., & Salancik, G. R. (2003). The external control of organiza-
tions: A resource dependence perspective, New York: Stanford
University Press.

Raheja, C. G. (2005). Determinants of board size and composition:
A theory of corporate boards. Journal of Financial and Quanti-
tative Analysis, 40, 283–306.

Rose, C. (2007). Does female board representation influence firm
performance? The Danish evidence. Corporate Governance: An
International Review, 15, 404–413.

Sarkar, J., & Sarkar, S. (2009). Multiple board appointments and
firm performance in emerging economies: Evidence from India.
Pacific-Basin Finance Journal, 17, 271–293.

Sealy, R., Singh, V., and Vinnicombe, S. (2007). The female FTSE report
2007: A year of encouraging progress, UK: Cranfield University.

Sealy, R. (2010). Women on boards—The quota argument. The
House of House of Lords Magazine

Shrader, C. B., Blackburn, V. B., & Iles, P. (1997). Women in man-
agement and firm financial performance: An exploratory study.
Journal of Managerial Issues, October, 355–372.

Siciliano, J. I. (1996). The relationship of board member diversity to
organizational performance. Journal of Business Ethics, 15,
1313–1320.

Sila, V., Gonzalez, A., & Hagendorff, J. (2016). Women on board:
Does boardroom gender diversity affect firm risk? Journal of
Corporate Finance, 36, 26–53.

Singh, V., Terjesen, S., & Vinnicombe, S. (2008). Newly appointed
directors in the boardroom:: How do women and men differ.
European Management Journal, 26, 48–58.

Smith, N., Smith, V., & Verner, M. (2006). Do women in top man-
agement affect firm performance? A panel study of 2,500 Dan-
ish firms. International Journal of Productivity and Performance
Management, 55(7), 569–593.

Subrahmanyam, V., Rangan, N., & Rosenstein, S. (1997). The role
of outside directors in bank acquisitions. Financial Manage-
ment, 26, 23–36.

Terjesen, S., Sealy, R., & Singh, V. (2009). Women directors on cor-
porate boards: A review and research agenda. Corporate Gover-
nance: An International Review, 17, 320–337.

Torchia, M., Calabrò, A., & Huse, M. (2011). Women directors on
corporate boards: From tokenism to critical mass. Journal of
Business Ethics, 102(2), 299–317.

Upadhyay, A., & Zeng, H. (2014). Gender and ethnic diversity on
boards and corporate information environment. Journal of
Business Research, 67, 2456–2463.

Wang, M., & Kelan, E. (2013). The gender quota and female leader-
ship: Effects of the Norwegian gender quota om board chairs
and CEOs. Journal of Business Ethics, 117, 449–466.

Wellalage, N. H., & Stuart, L. (2013). Women on board, firm finan-
cial performance and agency costs. Asian Journal of Business
Ethics, 2, 113–127.

Westphal, J. D., & Milton, L. P. (2000). How experience and net-
work ties affect the influence of demographic minorities on cor-
porate boards. Administrative Science Quarterly, 45, 366–398.

Williams, K. Y., & O'Reilly, C. A., III. (1998). Demography and in
organizations: a review of 40 years of research. Research in
Organizational Behavior, 20, 77–140.

Wintoki, M. B., Linck, J. S., & Netter, J. M. (2012). Endogeneity and
the dynamics of internal corporate governance. Journal of
Financial Economics, 105, 581–606.

Yermack, D. (1996). Higher market valuation of companies with a
small board of directors. Journal of Financial Economics, 40,
185–211.

Zahra, S. A., & Pearce, J. A. (1989). Boards of directors and corpo-
rate financial performance: A review and integrative model.
Journal of Management, 15, 291–334.

How to cite this article: Brahma S, Nwafor C,
Boateng A. Board gender diversity and firm
performance: The UK evidence. Int J Fin Econ.
2020;1–16. https://doi.org/10.1002/ijfe.2089

16 BRAHMA ET AL.

https://doi.org/10.1002/ijfe.2089

	Board gender diversity and firm performance: The UK evidence
	1  INTRODUCTION
	2  LITERATURE REVIEW
	2.1  Theoretical perspectives of gender diversity and firm performance
	2.2  Hypothesis development
	2.2.1  Number of females on board and firm performance
	2.2.2  Executive directorship and firm performance
	2.2.3  Multiple directorships and firm performance
	2.2.4  Education level and firm performance
	2.2.5  Age and firm performance
	2.2.6  Prominence and firm performance


	3  DATA AND METHODOLOGY
	3.1  Sample and data sources
	3.2  Measures of performance
	3.3  Measurement of independent and control variables
	3.4  Correlation matrix

	4  MODEL
	4.1  Effects of board gender diversity on firm performance
	4.2  Female director appointment and firm performance

	5  RESULTS AND DISCUSSION
	5.1  Female board representation and firm performance
	5.2  Female attributes and financial performance

	6  CONCLUSION
	Endnotes
	  DATA AVAILABILITY STATEMENT

	REFERENCES


