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Abstract

Purpose – This study aims to examine the relationship between female directors and bank risk. In

particular, whether such a relationship varies across sound or unsound banks and with or without a

critical mass of female directors is tested.

Design/methodology/approach – Using a sample of 215 listed banks from 40 countries over the period

2008–2016, this study carries out panel data analyses and tests all the model specifications on four

different measures of risk (common equity ratio, leverage, NPLs ratio and price volatility).

Findings – The findings show that increasing the number of female directors does not reduce bank risk

when banks are unsound. When banks are sound, female directors have a significant and positive role in

reducing risk, only until reaching a critical mass of women.

Practical implications – This study provides useful corporate governance indications for policymakers

and practitioners. Advantages of gender diversity on boards are recognized especially in sound banks,

but increasing the number of women directors beyond the critical mass may not lead to lower risk. In fact,

ethical or legal pressures aimed at increasing gender diversity on boards (i.e. soft or hard gender quotas)

may cause undesired effects on bank risk, especially if female directors are not chosen on merit and

skills. Moreover, gender-balanced boards, namely, with a ‘‘dual critical mass,’’ seem to assure more

effective decision-making processes.

Originality/value – This study provides empirical evidence on female board members and risk

minimization, differentiating between sound or unsound banks. Furthermore, this study contributes to the

literature on the critical mass of women on the board of directors by testing this theory for these two

categories of banks.
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1. Introduction

In recent years, two main factors have pushed for greater gender balance on bank boards

of directors: the global financial crisis (Garcı́a-Meca et al., 2015) and a growing ethical

pressure (Mateos de Cabo et al., 2012). The global financial crisis underscored the failure

of corporate governance mechanisms (The High-Level Group on Financial Supervision in

the European Union, 2009) and has consequently created a driver to strengthen such

mechanisms through more diversified boards, at least in terms of age, professional

experience and gender (Basel Committee on Banking Supervision, 2015). Gender balance

may foster sound decision-making processes by expanding the views and experiences of

management bodies and reducing the risk of male “group-think,” which was an important

factor behind the crisis (see, among others, the Directive 2013/36/EU). In addition, growing

ethical pressure makes the claim that gender diversity is a desirable factor itself (Mateos de

Cabo et al., 2012), and that women should not be excluded from a firm’s top positions. In

response to this, many governments have issued laws establishing gender quotas (e.g.

France, Italy, Norway and Spain) or have supported greater representation through national

corporate governance codes (e.g. Austria, Germany and Ireland).
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A relevant academic debate also emerged around the topic of women and firm

performance (Darmadi, 2013; Pathan and Faff, 2013; Faccio et al., 2016; Sila et al., 2016;

Terjesen et al., 2016; Bhat et al., 2019; Yang et al., 2019; Ye et al., 2019; Fern�andez-

Temprano and Tejerina-Gaite, 2020; Greene et al., 2020; Hurley and Choudhary, 2020).

Few studies analyze the relationship between female directors and bank risk (Berger et al.,

2014; Palvia et al., 2015; Farag and Mallin, 2016; Owen and Temesvary, 2018) though there

is growing attention to improved monitoring of decisions by management bodies by means

of adequate representation of women (Basel Committee on Banking Supervision, 2015;

EBA-European Banking Authority and ESMA-European Securities and Markets Authority,

2018).

Based on a sample of 215 listed banks from 40 countries over the period 2008–2016, we

examine whether the relationship between female directors and risk is different in either

sound or unsound banks and whether a critical mass of female board members influence

bank risk. We assume that the impact of gender diversity is context-dependent, as it

depends on bank and board characteristics (Owen and Temesvary, 2018; Groening, 2019).

In particular, drawing inspiration from the recent study by Owen and Temesvary (2018) on

US banks, we believe that female board members are mostly able to play a pivotal role in

sound banks. Furthermore, we assume that their role changes when there is a critical mass

of women on the board of directors (Kanter, 1977a, 1977b). In fact, when there is more than

a certain number of women sitting on a board a threshold or critical mass is reached

(Joecks et al., 2013) and they no longer hold a “symbolic status” and can influence the

dynamics and the decisions within the board.

We use four measures of risk (common equity ratio, leverage, NPLs ratio and price volatility)

to differentiate our banks with respect to bank soundness. These measures are linked to

corporate governance mechanisms. A high level of risk – especially when not accompanied

by high returns – is strictly connected with management and corporate governance failure.

To validate our choices, we investigated whether our categorization of sound/unsound

banks is consistent with other variables that emerge in the literature (DeYoung, 1998) as

related to corporate governance mechanisms: return on assets (ROA) and deposits on

loans ratio, respectively indicators of profitability and liquidity/funding. The results on tests

of differences between means (available upon request) show that the banks we identified

as sound significantly outperform the unsound, both in terms of ROA and deposits on loans

ratio.

Our findings show that, when the critical mass of women has not been reached, the

sign of the relationship between female directors and risk is negative for sound banks

and not significant (or slightly positive) for unsound banks. Once there is a critical

mass of women on the board, the relationship with risk is not significant. In addition to

the heterogeneity between sound and unsound banks, our results confirm a non-linear

effect of female directors on bank risk. The results are robust across the many

specifications considered: sample splits relating to different meaningful geographical

areas and allowing for endogeneity of sound/unsound bank categorization and of

female directors.

This study contributes to the ongoing debate over the link between gender balance on the

board of directors and bank risk in several ways. First, to the best of our knowledge, there

are no studies on the relationship between gender diversity and risk analyzed in sound/

unsound banks. Second, we consider a panel of listed banks from 40 countries, while

previous studies on female directors and risk concentrate on specific geographical areas,

with a majority of studies focused on US banks (Muller-Kahle and Lewellyn, 2011; Palvia

et al., 2015; Owen and Temesvary, 2018) or on specific countries (Berger et al., 2014; Skała

and Weill, 2018). Finally, we contribute to the literature on critical mass theory (Kanter,

1977a, 1977b) by testing this theory for sound and unsound banks.
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The remainder of the paper is organized as follows. Section 2 discusses the literature review

and develops the research hypotheses. Section 3 presents the research design, whereas

Section 4 shows results and discussion. Section 5 concludes and highlights future research

lines.

2. Theoretical background and hypotheses development

This section provides the theoretical background driving the hypotheses developed for our

study.

2.1 Women, risk-taking and bank soundness

A large body of literature considers behavioral differences between women and men,

including a focus on their risk-taking attitude both in personal and managerial decision-

making. Research shows that women are generally more risk-averse than men in personal

financial investments (Jianakoplos and Bernasek, 1998; Sunden and Surette, 1998; Barber

and Odean, 2001; Dwyer et al., 2002; Agnew et al., 2003; Watson and McNaughton, 2007).

An insightful overview of reasons explaining female risk aversion has been recently

provided by Hurley and Choudhary (2020). Some of the primary reasons are emotional

factors that negatively impact female utility and in turn their risk-attitude (Brody, 1993;

Croson and Gneezy, 2009) and the greater confidence males have compared to females

(Barber and Odean, 2001).

Gender differences in risk-attitude are reduced, however, when women possess financial

skills (Gysler et al., 2002) or when they are managers and professionals (Johnson and

Powell, 1994; Maxfield et al., 2010). Other studies support the idea that women with careers

in finance have similar attitudes to risk (Croson and Gneezy, 2009) or are even more prone

to risk-taking than their male counterparts (Sapienza et al., 2009; Bandiera et al., 2011).

Another stream of theoretical and empirical literature more specifically focuses on the

gender diversity of the board of directors. From a theoretical perspective, the benefits of

gender diversity are discussed in relevant economic and psychological theories explaining

the nature of the relationship between board gender representation and firm performance.

The agency theory (Jensen and Meckling, 1976; Fama, 1980) is based on the

assumption that boards can perform their monitoring role better – protecting interests of

shareholders and minimizing the conflicts of interest between agents (managers) and

principals (shareholders) – when they are highly independent. Indeed, diversified boards

achieve higher independence and, thus, provide better monitoring (Carter et al., 2003).

In particular, women directors seem to be severe controllers and provide strong

oversight also on risk management, contributing to a more effective and better corporate

governance (Mathew et al., 2016). Agency problems might also be minimized because

women help establish positive links with public bodies and social stakeholders (van der

Walt and Ingley, 2003), which improves the monitoring over managers in terms of both

time spent on control and quality of oversight (Adams and Ferreira, 2009; Gul et al., 2011;

Benkraiem et al., 2017). The resource based theory, in turns, supports the idea that

organizations need a set of resources to survive in a complex environment, especially if

the level of competition is high. Thus, gender diversity allows firms to enhance their set of

information with broader perspectives, new skills and competences and more long-

term and stakeholder-oriented views, as well as a better understanding of the

marketplace and improved problem-solving capacity and overall strategic decision-

making (Forbes and Milliken, 1999). Hence, there can be positive effects in terms of

image and reputation in the market (Hillman et al., 2007).

Other theories argue that the potential benefits of women may be limited or even absent. In

particular, social identity theory (Turner and Haslam, 2001) suggests that individuals
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conduct a self-categorization process based on observable and relevant aspects related to

different groups – such as gender (Rothbart and John, 1985; Turner et al., 1987). Therefore,

based on similarities and differences between subgroups within the same group, in-groups

and out-groups – made up of integrated members and outsiders respectively – are created.

Since women on boards are under-represented compared to men, female directors

constitute the out-groups, while male directors the in-groups. The categorization influences

the interaction among the individuals. Among the in-group members, there is a favourable

attitude towards collaboration and communication. On the contrary, the categorization may

create barriers to cooperation and competitive behavior toward out-group members (Joshi

and Jackson, 2003). If that is the case, disagreement among the directors, difficulties in

communication and conflictual attitudes on the board negatively impact decision-making

process and firm performance.

Consistent with the above-mentioned theoretical frameworks, empirical studies on women-

risk relationship find mixed results exploring the link between women and risk-taking over

unregulated and regulated industries – including banks.

The empirical research on firms belonging to unregulated industries shows mixed results

about the impact of female directors on firm risk-taking. The findings show a negative

relationship (Darmadi, 2013; Alves et al., 2015; Nadeem et al., 2019), a positive relationship

(Adams and Funk, 2012) and a not significant relationship (Matsa and Miller, 2013; Sila

et al., 2016; Fern�andez-Temprano and Tejerina-Gaite, 2020).

There is little literature that addresses the relationship between women and risk-taking

in regulated industries and specifically, in the banking industry. Few studies, actually,

consider the impact of female directors on bank risk-taking (Muller-Kahle and

Lewellyn, 2011; Berger et al., 2014; Adams and Ragunathan, 2015; the International

Monetary Fund – IMF, 2017; Cardillo et al., 2020). Most studies recognize a negative

link (Muller-Kahle and Lewellyn, 2011; IMF, 2017; Cardillo et al., 2020). Muller-Kahle

and Lewellyn (2011) report that U.S. banks involved in subprime lending have boards

made up of a large male majority and the IMF (2017) shows similar results across

banks in 72 countries: women on the board of directors are associated with higher z-

scores and lower levels of non-performing loans (NPLs). Recently, Cardillo et al.

(2020), studying a sample of European listed banks, find that board gender diversity

reduces the probability of bank bailout. In contrast with these findings, Berger et al.

(2014) provide evidence that female executives drive the increasing level of German

bank risk. Likewise, Adams and Ragunathan (2015) show that banks with more female

directors do not undertake fewer risky activities or exhibit less risk.

A possible explanation for these varying results might be offered by arguments that the

impact of gender diversity is context-dependent (Palvia et al., 2015; Skała and Weill,

2018) or contingent on firm characteristics (Groening, 2019). In this vein, the study

conducted by Owen and Temesvary (2018) on U.S. holding companies supports the

claim that female directors work better in well-capitalized banks and argues that costs of

internal conflicts and benefits of diversification shown in relevant literature

(Chattopadhyay and Duflo, 2004; Freeman and Huang, 2015) are optimized when banks

are well-capitalized. Specifically, Owen and Temesvary (2018) find a positive relationship

with a measure of risk-adjusted return of assets (the Sharpe ratio) beyond a threshold of

female directors serving on board (see Section 2.3). This relationship is verified for well-

capitalized banks, while for the others the relationship is not significant. Following this

line of research, we intend to analyze if women might have a different effect on bank risk

according to the soundness of the bank.

Hence, we formulate the following hypothesis:

H1. The effect of female directors on bank risk-taking depends on bank soundness.
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2.3 Critical mass of women, risk and bank soundness

Considering studies that find a non-linear relationship between women and bank risk (Farag

and Mallin, 2017; Owen and Temesvary, 2018), we decide to follow the critical mass theory

to test whether differences supposed under H1 are recognized when a bank board reaches

a critical mass of female directors (Kanter, 1977a, 1977b).

Boards of directors can be balanced or unbalanced in terms of gender and they often

assume a form of skewed distribution, characterized by a male directors majority over

a female minority. Thus, women are a “token in the midst of numerical dominants”

(Kanter, 1977b, p. 970) and they assume a symbolic role, instead of a concrete and

driving function. However, when women sitting on boards are more than a certain

“magic” number and achieve a threshold or critical mass (Joecks, et al., 2013), they

can leave their “symbolic status” behind and positively influence the dynamics and

the decisions within the board. Based on the critical mass theory, some studies

(Konrad and Kramer, 2006; Konrad et al., 2008) point out that the positive influence of

women on boards is realized with at least three women serving on the board. In sum,

an absolute number of at least three women on the board is necessary to exert

significant power on board activeness and to significantly change the board’s

dynamics and the processes.

Empirical research spreads across bank financial performance and risk (Farag and Mallin,

2017; Owen and Temesvary, 2018) with no conclusive results: sometimes findings show a

U-shaped relationship between bank financial performance/financial fragility and women on

board, others reveal an inverted U-shape. The results change according to the type of

board considered (management board, supervisory board and board of directors; Farag

and Mallin, 2017) or the level of capitalization of banks (Owen and Temesvary, 2018).

Considering these findings, we posit the following hypothesis:

H2. The effect of female directors on bank risk-taking is not linear.

3. Research design

3.1 Sample and data collection

The sample of banks examined in this study consists of 215 listed banks from 40 countries [1]

over the period 2008–2016. We explored the universe of listed banks given the few studies

(IMF, 2017) that tackle such wide area and our final sample includes the most representative

and largest banks listed in worldwide financial markets.

To define the sample, first we considered banks publicly traded during the selected years

according to Thomson Reuters Business Classification, then we dropped banks for which

data on governance are not available in the Eikon Thomson Reuters Environmental, Social

and Governance (ESG) Score and banks with no financial data available in the Thomson

Reuters Datastream. Hence, we reached to our sample by considering the banks which

provide the information for our variables.

We collected data on the bank’s governance and financial characteristics from

different sources: governance variables (board size, independent directors, CEO

duality, board tenure and board meetings) were obtained from Eikon Thomson

Reuters ESG Score, while financial variables (bank size, ROA, loans ratio and

deposits ratio) were from the Thomson Reuters Datastream. For country controls, we

collected data on gender quotas and on gross domestic product (GDP). The

information on gender quotas (hard and soft) were hand collected from two sources:

Deloitte (2017) Report on board diversity and European Corporate Governance

Institute (2018). Data on GDP were from World Bank.
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3.2 Dependent variables

We use both accounting-based measures and market-based measures as a proxy for bank

risk. Accounting-based measures include common equity ratio, leverage ratio and NPLs

ratio, while price volatility is representative of market-based measures of risk (Table 1).

Common equity ratio is a regulatory capital constructed as common equity to risk-weighted

assets. Leverage is a ratio between Tier 1 capital and total assets, and it represents a proxy

for the Basel 3 leverage ratio. These two ratios measure bank stability: the higher the ratio,

the greater the stability. In line with Vallascas et al. (2017) and Kutubi et al. (2018), we

multiply the common equity ratio and leverage ratio by (�1) to interpret these variables as

risk variables. This also makes it easy to compare the sign of the coefficients of the models

for common equity ratio and leverage ratio with the sign of the coefficients of the models for

NPLs ratio and price volatility. Capital ratios and leverage ratio are extensively used as a

proxy for bank risk (Beltratti and Stulz, 2012; Mateos de Cabo, 2012; Palvia et al., 2015;

Skała and Weill, 2018).

Table 1 Variables

Variable Measurement Expected sign

Panel A: dependent variables

CE Ratio

(Common equity ratio)

(�1) Common equity as percentage of risk weighted assets /

Leverage (�1) Tier 1 capital as percentage of total assets (proxy for the

Basel 3 leverage ratio)

/

NPLs

(Non-performing loans ratio)

Non-performing loans as percentage of total loans /

Price Volatility Average annual stock’s price volatility /

Panel B: independent variables

Female Directors Total number of female directors serving on the board of

directors divided by the total number of board members

Non-linear

Mass

(Critical mass of female directors)

Dummy variable that takes the value 1 if three or more female

directors serve on the board of directors, 0 otherwise

Positive/negative

Board size Total number of directors on the bank’s board Positive/negative

Independent Directors Percentage of independent directors sitting on the board of

directors

Positive/negative

CEO Duality Dummy variable that takes the value 1 if the CEO is also the

chairman of the board, 0 otherwise

Positive/negative

Tenure

(Board tenure)

Average number of years each board member has been on the

board

Negative

Meetings

(Board meetings)

Number of board meetings during the year Negative

Bank size Total assets of the bank (expressed in Euro) Positive/negative

ROA

(Return on assets)

Net income as percentage of total assets Positive/negative

Loans Ratio

(Loans to total assets)

Loans as percentage of total assets Positive/negative

Deposits Ratio

(Deposits to total assets)

Deposits as percentage of total assets Negative

Hard Quotas

(Hard Gender quotas)

Dummy variable that takes the value 1 if the country has

established gender quotas for female representation on the

board of directors by binding regulation, 0 otherwise

Positive

Soft Quotas

(Soft Gender quotas)

Dummy variable that takes the value 1 if the country has

recommended gender quotas for female representation on the

board of directors by non-binding regulation within codes of

corporate governance, 0 otherwise

Negative

GDP

(Gross domestic product)

Country gross domestic product (at purchasing power parity)

per capita

Positive/negative
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NPLs ratio is constructed as a percentage of NPLs to total loans and is used in several

studies as a proxy for bank credit risk (Chen and Lin, 2016; Farag and Mallin, 2017).

However, accounting-based measures are backward-looking and may be affected by

accounting manipulations (Vallascas et al., 2017), thus we also use a market-based

measure of risk – the price volatility – as in the literature (Pathan, 2009; Erkens et al., 2012;

Khan and Vieito, 2013; Sila et al., 2016; Battaglia and Gallo, 2017; Vallascas et al., 2017).

3.3 Independent variables

We use two measures to capture the effect of women on bank risk: the percentage of

female directors sitting on the board of directors and a dummy variable that takes the value

1 when three or more female directors serve on the board (Joecks et al., 2013) (Table 1).

We rely on the primary literature to identify, for our empirical model, several governances,

financial and country controls.

As governance controls, we include board size (Berger et al., 2014), independent directors

(Sila et al., 2016), CEO duality (Palvia et al., 2015), board tenure (Farag and Mallin, 2016)

and board meetings (Terjesen et al., 2016). As financial controls, we include bank size

(Pathan, 2009), return on assets (Iqbal et al., 2015), loans to total assets (Vallascas et al.,

2017) and deposits to total assets (Berger et al., 2014). We winsorize the accounting

variables to reduce the impact of not credible outliers, as in Faccio et al. (2016) and Sila

et al. (2016). As country controls, we comprise hard and soft gender quotas (Terjesen et al.,

2014), to distinguish between female representation on boards that resulted from laws (hard

quotas) or codes of corporate governance (soft quotas). Scholars have used these

variables in a few studies (Matsa and Miller, 2013). We also include gross domestic product

as country control (Beltratti and Stulz, 2012). Finally, we use year dummies to account for

international economic cycle.

3.4 Descriptive statistics

Table 2 presents the descriptive statistics of our data. On average female directors

represent 15.5% of the board of directors, with a maximum representation of 60.0% and a

Table 2 Descriptive statistics

Variable Observations Mean SD Minimum Maximum

CE Ratio 990 0.148 0.054 0.019 0.420

Leverage 968 0.073 0.028 0.010 0.216

NPLs 995 0.030 0.034 0.001 0.341

Price Volatility 983 0.258 0.081 0.104 0.690

Female Directors 1,015 0.155 0.114 0 0.600

Mass 1,015 0.314 0.464 0 1

Board Size 1,015 13.022 3.801 5 28

Independent Directors 1,015 0.577 0.261 0 1

CEODuality 1 015 0.539 0.499 0 1

Tenure 1,015 7.457 3.963 0.500 19.310

Meetings 1,015 12.641 8.808 2 68

Bank Size 1,015 415,600,000 694,700,000 2,848,683 4,402,000,000

ROA 1,015 0.013 0.010 �0.060 0.067

Loans Ratio 1,015 0.631 0.136 0.026 0.963

Deposits Ratio 1,015 0.627 0.172 0.083 0.892

Hard Quotas 1,015 0.124 0.330 0 1

Soft Quotas 1,015 0.365 0.482 0 1

GDP 1,015 36,275.211 19,616.061 3,485 129,350
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minimum of 0%. In 31.4% of cases, banks reach a critical mass of at least three female

directors sitting on boards.

Table 3 reports the correlations of variables included in the estimation. More in detail,

female directors and mass result negatively correlated with dependent variables, apart from

leverage. Interestingly, women on the board are positively associated both with bank size

and quotas (hard and soft), suggesting that banks whose boards are served by more

female directors are larger and operate in countries where gender quotas are set.

3.5 Methodology

The next section will test our hypotheses using panel data analysis in order to control for

omitted/unobserved variable bias. Fixed effects panel regression models are presented.

The choice of fixed effects (over random effects) models relies on the significant results of

the Hausman tests run on all the presented specifications: in this case, fixed effects are

preferable since they are consistent (Baltagi, 2011). To obtain robust results, we test all the

model specifications on four dependent variables (common equity ratio, leverage, NPLs

ratio and price volatility). All the explanatory variables are lagged by 1 year to reduce

possible residual endogeneity. Natural logarithmic transformations of the five numerical

(non-index) variables (board size, tenure, meetings, bank size and GDP) are used to better

approximate a normal distribution and overcome a possible problem of heteroskedasticity.

We represent sound and unsound banks through the bank’s level of risk: sound banks show

a level of risk below the median risk, while unsound banks are characterized by a level of

risk above the median. Therefore, we introduce a dummy variable median (m_Y), that takes

the value 1 when the risk (measured in terms of Y = CE ratio, leverage, NPLs ratio, price

volatility) is above the sample median and 0 when the risk is below the sample median. In

this way, the coefficient of female directors is differentiated for sound/unsound banks (on

the left/on the right of each column in Table 5 and following). Finally, robust standard errors

of the estimated coefficients are clustered at the bank level and year dummies and constant

are included.

In the robustness check subsection, dynamic panel estimations are also presented.

Building on the work of Arellano and Bover (1995), Blundell and Bond (1998) develop a

system estimator of linear dynamic panel data models that uses additional moment

conditions. All the estimated specifications have first-differenced residuals that are not

significantly autocorrelated from the second order onwards (Arellano-Bond test). The

estimates are produced with the two-step GMM system estimator (Blundell and Bond, 1998)

and Windmeijer’s (2005) finite-sample correction for standard errors is employed. As

before, all specifications include year dummies and a constant. The dynamic specification

of these models account for the potential residual endogeneity that can bias the results of

the static specifications. However, a potential final criticism regarding endogeneity could

maintain that female directors and the bipartition of the sample done on m_Y may not be

strictly exogenous. By construction, shocks today in the bank’s risk might affect future

values of female directors and bank categorization done on m_Y. Thus, these variables are

treated as predetermined: lags of female directors and m_Y are used as instruments for

them.

4. Results and discussion

Table 4 presents the results of the model that relates female directors to bank risk-taking

with a simple linear relation, over the period 2008–2016 and across 40 countries. Results

show that there is no statistically significant relationship between female directors and bank

risk-taking. This finding is consistent for all the considered measures of bank risk: equity

ratio, leverage ratio, NPLs ratio and price volatility. This evidence is, moreover, consistent

with the recent studies by Farag and Mallin (2017) and Owen and Temesvary (2018).
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Drawing inspiration from the study of Owen and Temesvary (2018), we test whether the

relationship between female directors and bank risk-taking depends on bank soundness

(H1). Table 5 provides the findings of models including the interaction between female

directors and a sound bank identifier. Results show that the relationship between female

directors and bank risk is negative when banks are sound. By contrast, when banks are

unsound the relationship is positive, but losing significance when the dependent variable is

NPLs ratio or price volatility. Given these results, the impact of female directors on bank risk

is different for sound and unsound banks, in line with H1.

Following the critical mass theory, and in line with previous findings of Farag and Mallin

(2017) and Owen and Temesvary (2018), we assume that the relationship between female

directors and bank risk is non-linear. Thus, we test H2 by introducing an interaction between

female directors and a critical mass dummy variable indicating three or more female

directors on the board.

The results in Table 6 show that when there is no critical mass of women, the sign of the

relationship between female directors and risk (first line: Mass = 0) is negative for sound

banks and positive (however, less significant) for unsound banks. When the critical mass of

women is reached (second line: Mass = 1) the magnitude of the relationships decreases.

Therefore, when three or more female directors sit on the board of directors the impact on

bank risk weakens with an increasing number of female directors. This aspect indicates we

should introduce a quadratic term for the variable female directors to endogenously identify

the threshold of female directors on the board after which the estimated relationship can

even change sign. This will be tested in the next group of models.

Table 7 presents results of models featuring the quadratic term for the variable female

directors (^2), instead of the critical mass dummy variable. Looking at the couple of

estimated coefficients in the left boxes, we can state that findings show a significant non-

linear, U-shaped relationship between female directors and bank risk when banks are

sound (negative linear effect and positive quadratic effect). In this case, increasing

the share of female directors beyond the threshold level may increase the bank risk (the

quadratic effect predominates for high values of the variable). To better understand these

results, the relationship between female directors and risk for sound banks is graphically

represented in the left panels of Figure 1, where we plotted our estimated predictions

Table 4 Bank risk, linear models

(1) (2) (3) (4)

CE Ratio Leverage NPLs Price Volatility

Female Directors (lag) �0.0287 (0.0262) 0.00612 (0.00636) 0.00185 (0.0172) �0.0294 (0.0305)

Board Size (lag, log) 0.00650 (0.0132) �0.000717 (0.00466) �0.00232 (0.00729) �0.0180 (0.0121)

Independent Directors (lag) �0.000665 (0.0126) �0.00332 (0.00280) �0.00616 (0.00638) 0.00162 (0.00794)

CEO Duality (lag) �0.00175 (0.00539) �0.00244 (0.00242) �0.00222 (0.00301) �0.00303 (0.00405)

Tenure (lag, log) 0.0197
��
(0.00841) �0.00540

�
(0.00283) �0.0103 (0.00990) �0.0174

��
(0.00806)

Meetings (lag, log) �0.000952 (0.00512) �0.00533
���

(0.00195) 0.00344 (0.00294) 0.00927
�
(0.00514)

Bank Size (lag, log) 0.0446
���

(0.0126) 0.00783
�
(0.00417) �0.00880 (0.00878) �0.0482

��
(0.0210)

ROA (lag) �0.0389 (0.163) 0.150 (0.115) �0.990
���

(0.326) �0.874
���

(0.221)

Loans Ratio (lag) 0.112
���

(0.0395) 0.00587 (0.0152) 0.0196 (0.0179) �0.0307 (0.0276)

Deposits Ratio (lag) 0.0232 (0.0358) 0.0173 (0.0146) �0.0634
���

(0.0177) �0.0321 (0.0600)

Hard Quotas (lag) 0.0260
�
(0.0132) �0.00529 (0.00455) �0.00127 (0.00645) 0.0179

�
(0.00934)

Soft Quotas (lag) 0.0113
��
(0.00532) 0.00466

���
(0.00145) �0.0102

���
(0.00316) �0.00910

�
(0.00516)

GDP (lag, log) �0.0248 (0.0337) �0.0342
���

(0.0102) �0.0403
���

(0.0152) �0.0849
��
(0.0338)

Year effects, constant Yes Yes Yes Yes

Observations 990 968 995 983

Notes: Panel fixed effects (within) estimation (significant Hausman test); all the explanatory variables are lagged by 1 year (lag); natural

logarithmic transformations of Board Size, Tenure, Meetings, Bank Size and GDP are used (log); Bank-level clustered robust standard

errors in parentheses; significance levels: �p< 0.10; ��p< 0.05; ���p< 0.01
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(obtained as averages over the estimation sample) for the four measures of risk in Table 7

for different levels of the variable female directors. If we consider the common equity ratio

as a risk variable, the optimum point, where the risk is the lowest, is when female directors

represent 34% of the board of directors. After this threshold, an increasing share of female

directors may worsen the risk profile of sound banks, whereas the optimum point for

leverage is 24%, and for NPLs ratio and price volatility is 36% (Figure 1, left panels). By

looking at the estimated confidence intervals, however, the effects on the right of the

Figure 1 Predictions and confidence intervals of the riskmeasures in Table 7 as a function
of percentage of female directors, differentiated for sound and unsound banks
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threshold are less significant and could also be interpreted as not significantly changing the

risk, if not actually increasing it. The right-hand panels of Figure 1, for banks which are

unsound, show that there is not a significant and reliable effect of female directors on bank

risk, once the confidence intervals are considered.

These results support the idea that more women have a positive effect in less complex

contexts, such as sound banks, rather than in more complex environments like

unsound banks. This is somehow in line with the findings of Palvia et al. (2015) and

Skała and Weill (2018), who identify a less complex environment with a reduced bank

size – even though these studies concern female CEOs and chairwomen. Similarly,

our results corroborate the evidence of Owen and Temesvary (2018) who argue that

female directors work better in well-capitalized banks. Hence, it seems that our

results support the arguments in favor of a women context-dependent impact, which

could justify the variety of empirical evidence in the literature on the women-

performance relationship – as assumed in Section 2.

As further evidence of Figure 1, however, the positive effect of more female directors

ends at a certain threshold. For both sound and unsound banks increasing the share

of female directors, once there is already a large proportion, is not going to improve a

bank’s performance. One possible explanation could be that up to a certain threshold,

female directors are chosen according to their capabilities and experiences, allowing

them to reduce a bank’s risk. Beyond a certain threshold, the appointment of female

directors may be driven by ethical or legal pressures. If that is the case, the appointed

female directors may be younger, less skilled and less experienced, due to lack of

eligible female directors who are qualified for the role (Ahern and Dittmar, 2012). This

aspect may increase bank risk, as shown by Berger et al. (2014) for German banks.

Besides, Owen and Temesvary (2018: p. 62) specifically note that their findings refer

to a context of “voluntary expansion of boards gender diversity” and that their results

“do not provide evidence about any potential regulatory approach that would

mandate an increase in the share of women on boards.” Our study, by contrast, also

includes countries where gender quotas have been introduced by law, which

increases the likelihood of appointing women without adequate skills and experience.

Another explanation could be linked to the findings by Schwartz-Ziv (2017), that

support the best performance of gender-balanced boards – labelled by the author as

boards with a “dual critical mass” – compared to nongender-balanced boards.

Boards with a dual critical mass are found to be more informed and updated, more

active and more involved in debates on a wide range of options and solutions.

Ultimately, a gender-balanced board improves the decision-making process and

makes problem-solving more effective, thus strengthening a firm’s performance.

Therefore, our study supports, among other things, that the application of a critical

mass theory stricto sensu (Kanter, 1977a, 1977b) and moving beyond the “symbolic

status” often held by female directors are not enough, on their own, to significantly

improve bank performance.

4.1 Robustness check

To check the robustness of our findings, we run several different models. First, we rerun the

models in Table 7 on many different area subsamples (Europe and North America, OECD,

EMEA, developed countries and all their counterparts) to see if our results are confirmed in

all areas. By estimations available upon request, our results continue to be largely

confirmed in all the geographical areas considered.

Second, we re-estimated the results using different risk indicators (Common equity on total

assets, Tier 1 ratio, Total capital ratio and Total capital on total assets): our results continue

to be largely confirmed (estimations are available upon request).
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Third, Table 8 presents a robustness check of the specification of Table 7 based on a

different estimation methodology, which allows for the dynamic structure of our models. The

commonly used static panel data techniques, in this case, would violate the strict

exogeneity assumption. It is important to remember that – as already noted in the

methodology subsection – the dynamic estimation methodology allows us to counter

potential criticism regarding endogeneity of female directors and the bipartition on the

dummy variable m_Y: these variables are considered predetermined and instrumented by

their lags. The results, however, do not change significantly from those of Table 7. The

relevant variables continue to show the same sign and significance (Table 8). Therefore, we

can state that if an endogeneity problem afflicts our estimations in Table 7, the possible bias

does not reverse our results.

5. Conclusions

Based on a sample of 215 listed banks from 40 countries over the period 2008–2016, we

examine whether the relationship between female directors and risk is different in sound or

unsound banks and whether a critical mass of female directors affects the risk.

First, we fill a gap in the literature by testing the relevance of sound and unsound banks and

using several variables of risk. Our findings show that increasing female directors does not

reduce bank risk when banks are unsound. Conversely, female directors have a significant

and positive role when banks are sound.

Second, we contribute to the literature on critical mass theory by testing this theory for

sound and unsound banks. Our findings show that the positive effect on risk is present until

a certain threshold of female directors in sound banks. Possible reasons for this inversion of

the positive effect might be found in the appointment of female directors with an

inappropriate level of experience especially in presence of regulations/laws that bind the

appointment of female directors (Ahern and Dittmar, 2012). Moreover, gender-balanced

boards, namely, with a “dual critical mass”, seem to assure more effective decision-making

processes.

Thus, our results highlight that women may provide a better contribution to reducing bank

risk in less complex environments, rather than in a complex context such as unsound

banks. This is supported by literature on bank size (Palvia et al., 2015; Skała and Weill,

2018), which shows that women contribute to performance improvements and decrease

risk when the bank complexity is reduced.

Interestingly, our findings seem to support the idea that corporate gender laws and ethical

pressures aimed at reducing gender discrimination can cause undesired effects, such as

increasing bank risk, if the female directors are not chosen for their skills and ability. The

selection process in the finance industry of both men and women should avoid stereotyping

(Adams and Ragunathan, 2015). In this respect, Huse (2018) notes that the relevant issue is

not how many women are appointed, but “who the women are”. This aspect represents a

limit to our analysis, because we did not consider, for instance, the level of expertise of the

female directors or their education. Additional diversity traits could be examined in future

research, such as age, educational and professional background and racial/ethnic

minorities. Also the nature of the task performed plays a crucial role in the study of the

impact of women on board, as demonstrated by Nielsen and Huse (2010); likewise, firm

characteristics, such as the level of shareholder rights, can influence the relationship

between gender diversity and firm value, according to Adams and Ferreira (2009). As a

final note, as our results are strongly linked to the distinction of sound and unsound banks, it

would be incredibly useful to further study this bank heterogeneity. It is our guess that such

an analysis would benefit from the quantile analysis methodology, which could properly

differentiate the results for different levels of risk.
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Note

1. Australia, Austria, Bahrain, Belgium, Brazil, Canada, Denmark, Egypt, France, Germany, Hong

Kong, Hungary, India, Indonesia, Ireland, Israel, Italy, Japan, Jordan, Kuwait, Malaysia,

Netherlands, Nigeria, Norway, Oman, People’s Republique of China, Philippines, Poland, Portugal,

Qatar, Russia, Singapore, South Africa, Spain, Sweden, Switzerland, Thailand, Turkey, United

Kingdom, and United States of America.
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