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I. INTRODUCTION
Compared to the available talent pool, the share of women on executive boards of banks and
banking supervision agencies is low. Worldwide, women hold less than 20 percent of board
seats of banks and banking supervision agencies. This contrasts with the sizeable supply of
women with relevant degrees. For example, in 2010–11, women represented 50 percent of
graduates of business and social sciences and 30 percent of economics graduates in the
United States and the United Kingdom (Credit Suisse, 2014).
There is growing evidence of the existence of a “glass ceiling” in finance, but not much of a
possible impact on banking outcomes, such as stability. The existing evidence is fragmented,
focusing on certain aspects of risk-taking or on specific countries. To explore the link
between financial stability and gender more thoroughly, this paper puts together a
comprehensive dataset on the banking sector, its characteristics and performance, as well as
on the share of women on the boards of directors from several sources, covering 72 countries
over 13 years. The paper also presents a new dataset on the share of women on banking
supervision agency boards across 113 countries to explore a new question: is the share of
women in banking supervision agency boards associated with banking outcomes, such as
stability?
Our study contributes to the literature in two ways. First, we present comprehensive data that
allow us to present new stylized facts on the share of women on bank boards and in
management across types of banks and geographic regions. In addition to documenting
women’s low share on boards, the sample also shows that women represent less than 2
percent of bank chief executive officers (CEOs). The share of women is relatively higher in
savings banks, and lower in investment banks, bank holding companies, and securities firms.
Contrary to common perceptions, our sample shows that many low- and middle-income
countries have a higher share of women in bank boards and banking supervision agency
boards compared to advanced economies. Second, the paper finds new results that suggest
that more women on bank boards may have a possible effect on bank stability, through
higher capital buffers, controlling for other relevant factors. The share of women on banking
supervision boards also appears to be associated with bank stability.
There are some qualifications to the scope and results presented in this paper. First, we do not
explore the relationship between bank stability and women as users (rather than providers
and supervisors) of finance.2 Second, while we explored a number of possible links to
understand why bank stability might improve with a higher share of women in boards of
banks and banking supervision agencies, we could not identify the precise channels through
which bank stability is enhanced. Third, given the nature of the data—more than 80 percent
2

A recent IMF Staff Discussion Note (Sahay and others, 2015b) looks at women as users of finance. It finds
that there are substantial benefits to growth from financial inclusion for both men and women, but financial
stability risks rise when access to credit is expanded without adequate regulation and supervision. The paper
also finds a positive association between income inequality and the gender gap in financial inclusion.
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of observations of banks have less than 20 percent representation of women on their
boards—statistical tests can provide only limited insights into a hypothetical world where
women's representation is closer to men's. Thus, this paper provides an initial exploration of
the observable links, given the data constraints.
The paper is organized as follows. The next section presents the existing literature on the
topic. Section III discusses the possible links between the share of women in financial
leadership positions and financial stability. Section IV presents the data and stylized facts.
Section V provides the empirical approaches and the results. Section VI concludes. Further
details of the data and econometric results are presented in Appendixes I—IV.
II. PREVIOUS LITERATURE
Numerous studies highlighted the small share of women in senior corporate management
(Catalyst, 2011; Credit Suisse, 2012 and 2014; International Labor Organization, 2012;
Wolfers, 2006). Female representation in senior positions in government as well as finance is
low across countries and industries (Erborgh-Woytek and others, 2013).
Some studies suggest that companies with more women board members have higher
profitability and better stock price performance (Credit Suisse, 2012; Catalyst Census, 2014;
Christiansen and others, 2016). Performance of funds that are majority-owned by women has
outpaced the financial industry as a whole since 2007, returning 6 percent in 2013 compared
to a loss of 1.1 percent for the industry (Rothstein Kass Institute, 2013). Indeed, several
pension funds in the United States have mandates to invest in funds run by women,
motivated by diversity considerations (Catalyst Census, 2014), but there appears to be a
business case as well. Using data for a commercial bank in Albania, Beck and others (2013)
found that loans screened by female loan officers were less likely to turn problematic.
There have been mixed results regarding the impact of higher female participation on bank
boards on risk outcomes. Some studies found that gender diversity in banks is related to more
risk-taking. Examining 300 listed banks, those with more female directors did not engage in
less risky activity during the global financial crisis (Adams and Ragunathan, 2013).3 Berger
and others (2014) document a similar result for a sample of German banks.
Mandating of quotas, regardless of experience, is also an important consideration in relating
the share of women to financial stability. Berger and others (2014) and Wang and Hsu (2013)
find that gender diversity, compared to other dimensions such as age, education, and tenure
diversity, is associated with more risk-taking. The reason for this outcome appears to be that
more diverse boards might be more inexperienced, especially if their diversity is achieved
through forced quotas over a short period of time. Ahern and Dittmar (2012) find that firm
performance is lower when boards fulfill quotas requiring greater female representation in
3

This study covers only a third of our sample of banks and one year (2009), while our study covers 800 banks
in 72 countries for the period 2001–13.
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response to mandated changes on Norwegian corporate boards. Thus, any model trying to
connect the share of women and stability needs to control for the professional experience of
the board members.
Previous studies also suggest that female executives may be more cautious than male
executives in making corporate decisions. For example, Huang and Kisgen (2013), using a
U.S. corporate sample, suggest that male executives undertake more acquisitions and issue
debt more often than female executives. Acquisitions and debt issues made by firms with
female executives have announcement returns higher than those made by male executives.
Female executives place wider bounds on earnings estimates and are more likely to exercise
stock options early, which the authors interpret as suggests that men show relative
overconfidence in significant corporate decision making compared with women. Other
studies find that greater board diversity is associated with higher meeting attendance and
better monitoring. Moreover, female board directors are found to be more diligent monitors
and demand more audit efforts than male directors (Adams and Ferreira, 2009; Gul and
others, 2012).
Adams and Funk (2012) argue that characteristics of female directors may vary across
countries, depending on the institutional environment. If it is more difficult for women to
advance to the executive level, say, in Germany, it is possible that female directors in
Germany are, on average, greater risk-takers than female directors in the U.S. This could
explain the different effect of gender on corporate risk measures across the two samples.
While Bandiera and others (2011) provide survey-based evidence that Italian female
managers are, on average, less risk tolerant than their male peers, Adams and Funk (2012)
find Swedish female directors to be, on average, more risk tolerant than male directors
Furthermore, studies looking at gender differences in career choices suggest that women who
choose a career in finance tend to be less risk averse than men who make the same choice
(Sapienza and others, 2009).
A firm that has more men on its board may take more risks for reasons that are not related to
the risk appetites of men versus women. To the extent that managing high-risk firms involves
longer working hours and less flexible schedules, women might disproportionately self-select
into low-risk firms to be better able to fulfill the child-rearing and household responsibilities
that they often disproportionately carry (Bertrand and others, 2010). Differences in the
structure of compensation and incentives may also explain the documented association
between gender and risk-taking of firms. In particular, low-risk firms may be more likely to
offer fixed-pay contracts and may be more likely to attract female executives (Bandiera and
others, 2011).
Given the variety of results on risk-taking, we caution against drawing the conclusion that a
statistically significant positive association between the share of women and stability reflects
differences in risk-taking between men and women. Rather, this association should lead one
to investigate further the reasons why. In the following section, we describe several
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hypotheses that could explain the result, noting that our current dataset does not permit ruling
out any one of these.
III. WOMEN LEADERS AND BANK STABILITY: POSSIBLE LINKAGES
In view of the existing literature, several possible hypotheses could be offered on how more
gender-balanced boards could affect stability. These include (1) higher risk aversion in
female financial executives (compared to their male peers), (2) discriminatory selection
practices that result in more qualified women who make it to the board, (3) diversity in
thought that might result in better financial decisions, and (4) selection bias, by which better
managed—and therefore, less risky institutions—also tend to attract, select, and retain more
women leaders.
The first hypothesis is that women possess innate traits more consistent with better
management of risks in financial institutions. Thus, banks with a higher proportion of women
will perform better. But so far, evidence is mixed. Surveys by Croson and Gneezy (2009) and
Bertrand (2011) suggest that women may be more risk-averse than men. Evidence from
experimental economics literature by Nelson (2015) and Niederle (2014) find varied results
on whether women are more risk-averse and more cooperative and altruistic than men. On
perceptions, PEW (2014) found that 29 percent of surveyed people thought that women
would do a “better job” of running a large bank or financial institution, against 19 percent for
men; the other half was agnostic. Hence, focusing on innate characteristics is unlikely to
prove conclusive, given the evidence on risk-taking so far.
A second hypothesis is that because of a discriminatory hiring decisions, male applicants are
more likely to be selected for a bank board position, controlling for qualifications. This hiring
bias toward men implies that the average woman who is hired has higher qualifications than
men and is of a higher average quality. Thus, those bank boards with a higher share of
women will be of higher quality that, in turn, would result in better financial outcomes.
Third, there is a diversity hypothesis whereby mixed-gender boards perform better than allmale boards, because of the benefits of a multiplicity of views. Female directors could bring
different perspectives and experiences into the boardroom, which help improve the quality of
board decisions and enhance the legitimacy of firm practices (Hillman and others, 2007).
Gender-diverse boards could also partially offset weak corporate governance (Gul and others,
2012).
Finally, selection bias can play a role, where less gender-biased hiring practices are
correlated with other better management practices that contribute to stability. Here, it is not
the presence of women per se that improves stability, but rather that their presence shows that
the environment and decision-making process in these banks is more conducive to good
practices.
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A finding of a positive association between gender balance on boards in banks and banking
supervision agencies and higher banking stability could be related to any of these four
hypotheses. In what follows, we first explore the stylized facts and then present the evidence
relating the share of women on bank and banking supervision boards to bank stability. In one
of the empirical exercises, we attempt to control for selection bias, for which more detailed
data is available.
IV. SHARE OF WOMEN ON BOARDS: DATA AND STYLIZED FACTS
Data
The dataset on bank boards builds on the data used by the IMF (2014). The underlying data
are bank-by-bank board characteristics for about 800 banks in 72 countries from 2001 to
2013, downloaded from BoardEx.4 The data are broken down by type of bank—commercial,
investment, savings, cooperative, bank-holding companies, real estate and mortgage, and
securities firms. Appendix 1 shows the country coverage and the total bank assets/GDP in
2013.
Slightly more than half of the banks in the sample are from the United States, more than 20
percent from Europe, and the rest from Asia, the Americas, and Africa. Although the sample
of banks in BoardEx is not necessarily representative of each domestic banking system, in
many instances the total bank assets cover a substantial share of GDP. For example, BoardEx
includes one quarter of assets of banks in the United States (corresponding to about 95
percent of the country’s GDP) and two thirds of assets of banks in Lebanon (over 120 percent
of GDP), but only one fifth of Polish bank assets (some 15 percent of GDP). See Appendix I
for summary statistics.
We compiled a new dataset on the share of women on banking supervision boards for 113
countries for 2011 and 2013. The dataset was constructed using public information on
regulatory authorities and banking supervision agencies from central bank websites listed by
the BIS and from Central Banking Publications (2011).5 The attempt was to capture the latest
year for which other relevant data were available for the countries in our sample. See
Appendix II for summary statistics.
Stylized facts
Overall, the data show that the share of women on governing boards of both banks and
banking supervision agencies is low. In particular:
•

4
5

Women hold less than 20 percent of bank board seats and account for less than 2 percent
of bank CEOs. Only 15 banks out of almost 800 in 72 countries in our sample had women
CEOs in 2013 (Table 1). Most of the banks with women CEOs were non-systemic.
In the empirical exercises, we used 2003-2013 since there were few observations for 2001 and 2002.
https://www.bis.org/regauth.htm?m=2%7C269.
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Moreover, 82 percent of the observations in our sample have women representing 20
percent or less of board seats (Figure 1). Only 4 percent of observations have shares
greater than 30 percent.
Recalling that our bank board sample is not necessarily representative of each country,
we find the following patterns and trends among the banks included:
•

The representation of women on bank boards is low across geographical regions,
country income levels, and types of banks, with the exception of savings banks (Figure 2).
Based on data for 2013, the highest share in the sample is for Sub-Saharan Africa, while
the lowest is for Latin America and the Caribbean, with the advanced economies between
these two extremes.6 Among types of banks, the few observations on savings banks show
that women’s board participation averages more than 45 percent. For securities firms and
investment banks, this portion was about 15 percent.

•

Board participation of women has been growing in many regions and in various types of
banks (Figure 2). In East Asia, the average representation rose from 2 percent in 2001 to
14 percent in 2013. In Europe and Central Asia, it went up from about 4 percent to 18
percent over the same period. The share in Latin America, in contrast, has not changed
significantly. Across types of banks, in savings banks, which already had a higher share
of women than other types of banks in 2001, it almost doubled.

•

The share of women on banking supervision boards is also low, about 17 percent on
average in 2015, with the poorest countries exhibiting the highest shares. It is interesting
that there appears to be no relationship between the share of women on banking
supervision boards and the country’s (or the region’s) level of income (Figures 3 and 4).
For instance, Swaziland’s and Israel’s shares are above 60 percent, while the share in the
United States is at 13 percent. Averages across quartiles of GDP per capita show that the
poorest of countries have the highest shares. Regionally, Latin America stands out for
having no women on banking supervision boards in 2015, except in Peru. Shares are less
than 15 percent in most regions (Figure 5).

•

The share of women on boards of banking supervision agencies has declined since 2011,
with the exception of the low-income and developing countries. Across countries that
have data for both 2011 and 2015, a comparison of regional averages reveals that the
share of women fell overall and in most regions (Figure 6).

6

Given the differences in data coverage, we would not interpret these stylized facts as fully representative of
the respective regions.
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Table 1. Banks with Women CEOs, 2013

Sources: BoardEx; authors’ calculations.
Note: See Appendix I for country-level statistics.

Figure 1. Share of Women on Boards of Directors of Banks: Distribution of
Observations

Sources: BoardEx; authors’ calculations.
Note: Only observations on banks across time that also have the bank stability measure, z-score, are counted above.
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Figure 2. Share of Women on Boards of Directors of Banks: By Region and Type
(in percent of total board members)

Sources: BoardEx; authors’ calculations.
Note: See Appendix I and the accompanying data file for country-level statistics.

Figure 3. Share of Women in Banking Supervision Agencies, 2015 (in percent)

Sources: Various banking supervision agencies; authors’ calculations.
Note: See Appendix II and the accompanying data file for country-level statistics.
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Figure 4. Share of Women on Banking Supervision Boards—Average across Percentiles
of GDP Per Capita, 2015

Sources: Various supervisory websites listed on https://www.bis.org/regauth.htm?m=2%7C269; International Financial
Statistics, IMF; authors’ calculations.
Note: See Appendix II and the accompanying data file for country-level statistics.

Figure 5. Share of Women on Banking Supervision Boards: Regional Averages, 2015
(in percent)

Sources: Various supervisory websites listed in https://www.bis.org/regauth.htm?m=2%7C269 for 2015; authors’
calculations. See Appendix II and the accompanying data file for country-level statistics.
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Figure 6. Share of Women on Banking Supervision Boards, Regional Averages, 2011
and 2015 (in percent)

Sources: Various supervisory websites listed on https://www.bis.org/regauth.htm?m=2%7C269 for 2015; Central
Banking Publications (2011); and authors’ calculations.
Note: See Appendix II and the accompanying data file for country-level statistics.

V. ECONOMETRIC METHODS AND RESULTS
A. Share of Women on Bank Boards and Bank Stability
To explore the relationship between the share of women on bank boards and bank stability,
we estimated regressions that took the following form:
𝑍𝑖𝑡 = 𝛽0 + 𝛽1 𝑆ℎ𝑎𝑟𝑒 𝑜𝑓 𝑊𝑜𝑚𝑒𝑛𝑖𝑡 + 𝛽2 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠𝑖𝑡 + εit (1)

As the dependent variable, we chose a bank stability outcome (Zit) given by the z-scores of
bank i over year t. It consists of the sum of the book values of capital (capital/assets) and
profit (return on assets) buffers scaled by volatility of returns (standard deviation of return on
assets over the previous three years). A higher z-score implies higher buffers relative to
volatility of earnings, and therefore, greater stability. The book-value z-score is calculated
from balance sheet data from Bankscope. This is a standard measure used in the literature.7
The sample is 2003–2013.

See Čihák and others (2012), Demirguc-Kunt and Huizinga (2012), IMF (2014), Maechler, Mitra, and Worrell
(2010), and Sahay and others (2015a) for recent examples.
7
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There are other stability indicators that can be constructed with market-based data, such as
the market value-based z-score, which other papers (IMF, 2014) have used. The market
value-based z-score is the same as above, except that the value of the buffers and volatility of
returns are calculated from the market price of equity. However, this would constrain our
sample to the listed banks only and reduce the sample size to a third of that covered by the
book value of z-scores. The exercise covering the boards of supervisory institutions (Section
VI) also uses the book value of the z-scores to take advantage of its wider coverage.
Therefore, we have limited the stability indicator to the book-value z-score.
Summary statistics of the z-score, shown in Table 2, provide a glimpse of its evolution over
the years. The mean z-score increased through 2007 and then fell sharply during the 2008–
2009 crisis, before increasing again. The mean z-score in banks with no women on the board
of directors is lower than in banks with 20 percent of women on boards. Beyond a share of
20 percent, it is difficult to find a pattern, as the number of observations drops drastically.
For example, only 50 banks have boards with 40–50 percent women, and only two have 50–
60 percent.
TABLE 2. Z-SCORE SUMMARY STATISTICS: BY YEAR
Bank stability
measured by z-

Number of

Year

score

observations

2003

89.5

1335

2004

89.2

1395

2005

93.5

1464

2006

98.1

1376

2007

107.2

1439

2008

78.8

1732

2009

72.5

2015

2010

73.8

2101

2011

86.4

2158

2012
2013

96.7
54.2

2170
1415

Sources: Boardex; authors’ calculations.

To gain insight on the different components of the z-score, equation (1) above is re-estimated
using return on assets, capital to assets, and volatility of profits as dependent variables. The
impaired or the nonperforming loans (NPL) ratio is added to the list of dependent variables to
find out if credit risk—considered the main risk in banking and a major component of bank
health—is lower with a higher share of women on the board.
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The independent variable of interest is share of women defined as a fraction of board
members in the bank’s board of directorsOther independent variables included are:
•

Board characteristics: board financial experience—the effect of financial experience on
stability–could go either way, but the analysis in IMF (2014) found that board members
with financial experience are generally more comfortable with the bank taking more risk.
This variable is measured by the average (across directors) of the fraction of individual
directors’ financial sector experience to their total professional experience. Other
measures of board experience, such as the total time spent on the board by the directors,
yielded similar results.

•

Other board characteristics that were found to have a bearing on bank risk in IMF (2014)
were also included: The IMF (2014) found that the independence of the board members
from bank management (board independence) and the existence of a risk committee
enhanced stability, whereas including the Chief Risk Officer (CRO) on the board and
paying a higher fraction of the compensation of the board members as salary or fixed pay
(in smaller banks) were seen to increase risk.

•

Country- and bank-level controls: log GDP per capita (adjusted for purchasing power
parity) to control for the level of economic development of the country; growth in GDP
per capita to control for cyclical developments that can affect bank stability; bank size
given by bank assets to GDP to control for the systemic importance of the bank in the
country; the NPL ratio to control for the level of nonperforming loans as a share of total
gross loans, which could explain differences in capital and profit buffers between banks;
and year-fixed effects to control for common global cyclical characteristics, which could
affect stability in a large number of banks. In some specifications, we added
year*country-fixed effects to capture country time trends. See Appendix III, Table A3, for
the definition of data and sources.

We tested for the relationship between the share of women and bank stability. We looked at
pooled data and ran ordinary least squares (OLS) to take into account variations across
observations (rather than just within banks and between banks) (Table 3). The pooled OLS
controls for various bank-specific attributes, country-specific (and cyclical) characteristics,
and in some specifications included year effects to control for common conditions (such as
the global financial crisis) that could have affected the stability of all the banks in the sample
within a year. Bank-fixed effects and year*country-fixed effects were also added in some
specifications. Separate OLS regressions were estimated for 2008 and 2009 to see if banks
with more women on bank boards fared differently during the crisis, controlling for other
characteristics. Other regressions highlighted the differences in results for the whole sample
vis-à-vis that for the 82 percent and 96 percent of the observations (Appendix III). A lagged
z-score was added to take into account the persistence of this variable within a bank. All
standard errors were clustered by bank.
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Results
The estimation results show that boards with a higher share of women are associated with
higher capital buffers (Table 3) and lower nonperforming loans (Table 4). Moreover, a
greater share of women in banks was associated with higher z-scores (bank stability) in
2008. These results control for other board characteristics, bank size, country growth rates,
and unobserved bank-level fixed effects.
There is a positive and statistically significant relationship between the share of women and
the z-score (Table 3), which arose both when we ran pooled OLS regressions (first two
columns) or included a separate intercept for each bank type (third column). The lagged
dependent variable has a coefficient of around 0.7, suggesting a high level of persistence of
the z-score. Part of the persistence could be due to omitted variables. With bank-fixed effects
included, the coefficient representing the association between the share of women and the zscore continues to hold. Thus, there is evidence that banks with a higher share of women
board members are generally more stable, and that an increase in the share of women is also
associated with an increase in measured bank stability.
Among the board characteristics, a higher share of salary over total compensation and the
presence of a risk committee are negatively associated with bank stability, which re-affirms
the findings in IMF (2014). As expected, banks with a higher share of impaired or
nonperforming loans in total loans are less stable; this finding is robust across specifications.
Countries with higher growth rates tend to have to more stable banks.
With regard to the three components of the z-score—the capital-asset ratio, return on assets
(ROA), and the volatility of ROA—pooled OLS regressions with separate intercepts for bank
type show that the share of women on bank boards is associated with higher profitability and
volatility, but not with higher capital ratios (Table 4). It seems then that higher profitability
plays a key role in increasing the z-score; for a similar capital ratio and even with higher
volatility, the measured buffers are greater. We also find that the share of women is
negatively related to the nonperforming loan ratio, another indication that bank stability is
greater. Similar results are obtained when introducing bank fixed effects.
The coefficient on the share of women can be interpreted as follows. Across the pooled OLS
specifications in Table3 the coefficient remains in the 15–19 range for the first two columns.
However, accounting for the lagged dependent variable, the “long-term” coefficient is around
55 [18.70/(1-0.66)] for column 1 and 46 for column 2. If the share of women were to increase
by 10 percentage points (or 0.10), the z-score could improve by more than 5 standard
deviations in profits, everything else being constant. To give a sense of the magnitude of
improvement, it would be higher than the average yearly improvement of z-scores (4.4)
before, and comparable to average improvements (8.1) since, the global financial crisis
(Table 2).
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Given the characteristics of our data, which contains an overwhelming majority of
observations with small shares of women on bank boards, we undertook two additional
exercises (robustness checks), in which we truncated the sample. In the first exercise, we
took only 82 percent of the observations with, at most, 20 percent share of women. In the
second exercise, we took 96 percent of the observations with, at most, 30 percent share of
women (Appendix Tables A4 and A5). In the 82 percent cut of the data, the results also show
that a greater share of women is positively and significantly associated with higher z-scores,
after controlling for the same bank-specific and country-specific variables as in the full
sample. The lagged dependent variable again has a coefficient of nearly 0.70, as shown in
Table 3. Once bank-specific and country*year effects are added, the coefficient on the share
of women remains positive and significant. In the 96 percent cut of the data, the coefficient
remains positive, but loses significance across the same specifications. Coefficients on other
variables are similar to the ones in Table 3.
Second, the above results might suggest that the presence of women on boards may be a
distinguishing feature of these banks, independent of the precise share they occupy.
Therefore, we also ran regressions in which the explanatory variable was a dummy variable
for whether the board included at least one woman. The results also supported the positive
relationship between the presence of women on boards and greater stability. All other
characteristics equal, a bank with female representation on its board would have on average a
greater z-score.
We also focused on the crisis years of 2008-09, in which the z-scores suffered their greatest
reduction, particularly in 2008. We first ran cross-section regressions for each of the two
years, and then pooled OLS over the two-year period. The cross-section regressions therefore
focused on at differences between banks, and showed that banks with a greater share of
women were more stable in 2008, after controlling for various bank-specific and countryspecific characteristics (Table 5). The coefficient is still positive, but not statistically
significant, for 2009. By taking the 2008–2009 observations together and using year-fixed
effects, we show that banks with a higher share of women were more stable in 2008, a result
that holds for the full sample, the U.S. banks only, and the bank holding companies only
(Table 5, last three columns). This result is also maintained for specifications with the
lagged-dependent variable (not shown).
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Table 3. Association between the Share of Women on Bank Boards and Bank Stability
(Full Sample: 2003–2013)

Source: Authors’ estimates.
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Table 4. Association between the Share of Women on Bank Boards and
Bank Stability Components (Full Sample: 2003–2013)

Source: Authors’ estimates.
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Robustness
Subsamples
Tests for robustness include looking at a more homogenous sample of banks and focusing on
the U.S. to reduce the possibility that results are driven by outliers. Indeed, results on the zscores, found in Table 3, continue to hold for the set of U.S. banks (Appendix III, Table A6,
column 1). Results are also similar if only the sample of commercial banks and bank holding
companies are taken (Appendix III, Table A6, column 2). In both cases, while the coefficient
for the share of women is similar in magnitude to that derived in Table 3 (and Appendix III,
Tables A4 and A5), it is small and not significant.
Addressing selection bias
Gender balance in the boardroom could be endogenous in stability regressions for reasons
noted in Section III—the same good management practices that result in better financial
stability outcomes could have been responsible for better human resource management and,
therefore, greater gender balance on boards. Thus, there is the possibility of selection bias.
We tried to address selection bias using “nearest neighbor matching” and “propensity score
matching” methods (Abadie and Imbens, 2011). We used propensity score matching to
estimate the probability of having a perfectly gender-diverse board--with 50 percent
women—based on observable characteristics such as bank size and financial experience of
the board. Using these probabilities, or propensity scores, we constructed a statistical control
group with similar characteristics, but for a board with no women on it.
We then calculated an average treatment effect as the mean difference of the stability
outcomes across the “perfectly gender balanced board” (50-50 group) with the “no female”
board (0-100 group). Ideally, one would also like to compare outcomes of a 100-0 (womenonly) group with 50-50 and 0-100 ones, but there are no banks in the sample with womenonly boards, and only two banks with 40-60. Across the sample of banks, less than 40 banks
(out of some 800 banks in our sample) are in the 50-50 group. It is important to note that this
is a stylized exercise given the few observations available.
Controlling for selection bias using various metrics for matching, we found that there is some
evidence showing that boards with 50 percent share of women have a higher z-score than
those with 0 percent women (Appendix III, Table A7). But the size and significance of these
effects change with the method and the metric used for matching observations by the chosen
variables.

21
Table 5. Association between the Share of Women on Bank Boards and Bank Stability
(2008 and 2009)

Source: Author’s estimates.

B. Women on Supervisory Boards, Quality of Supervision, and Bank Stability
We tested whether a higher share of women on bank supervision boards is associated with a
higher quality of supervision and overall banking stability. We ran two sets of OLS cross-
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country regressions with robust standard errors. In the first set of regressions, we related the
share of women directors on banking supervision boards to the quality of banking
supervision. The second set looked at the relationship between the share of women directors
and banking stability.
The first specification followed Čihák and Tieman (2008) to model cross-country variations
in supervisory quality. The regressions were estimated for 2011, for which the largest
number of countries could be covered with the dataset:
𝑌𝑖,2011 = 𝛽0 + 𝛽1 𝑆ℎ𝑊𝑜𝑚𝑒𝑛𝑖,2011 + 𝛽2 𝐹𝐼𝐴𝑖,2011 +𝛽3 𝐾𝐾𝑀𝑖,2011 +𝛽4 𝐺𝐷𝑃𝑃𝐶𝑖,2011 + 𝜀𝑖,2011

(2)

•

Yi are dependent variables capturing supervisory quality: (1) supervisory powers,
Suppow, given to supervisors by existing laws, published for 2011 (Barth, Caprio, and
Levine [BCL], 2013); (2) stringency in loan loss provisions, prov (BCL, 2013); (3) the
quality of supervision measured by performance on Basel Core Principles (BCP); and (4)
the set of BCPs related to financial inclusion, BCP_fincl (Sahay and others, 2015b).8

•

The model includes as controls, GDP per capita, indexes for financial institutions depth
(FID) and financial institutions access (FIA) to proxy for the features of development of
the financial sector (Sahay and others, 2015a) being supervised, and governance
indicators (voice and accountability, regulatory quality, control of corruption, and rule of
law) available from the Kaufman, Kraay, and Mastruzzi (2010) database. See Appendix
IV, Table 1, for details on data sources.

The estimation results of equation 2 with three different measures of supervisory quality are
reported in Table 6.
In a second set of regressions we tested whether the share of women was associated with
better bank stability outcomes, controlling for supervisory quality and other determinants of
financial stability.
𝑍𝑖,2011 = 𝛽0 + 𝛽1 𝑆ℎ𝑊𝑜𝑚𝑒𝑛𝑖,2011 + 𝛽2 𝐹𝐼𝐴𝑖,2011 +𝛽3 𝐾𝐾𝑀𝑖,2011 +𝛽4 𝐺𝐷𝑃𝑃𝐶𝑖,2011 + 𝜀𝑖,2011

(3)

Zi are country-specific bank stability outcomes given by z-scores. Here the z-score is
calculated as the average for 2011–2013 to illustrate that the initial set of institutional
conditions prevailing in 2011 could have a bearing on subsequent financial stability.
𝐹𝐼𝐴𝑖,2011is the Financial Institution Access for country i in year 2011, and 𝐺𝐷𝑃𝑃𝐶𝑖,2011

is

8

According to the Basel Committee of Banking Supervision (BCBS, 2015), the core principles (CP) relevant
for financial inclusion are: 1, 3, 4, 5, 8, 9, 10, 11, 14, 15, 16, 17, 18, 24, 25, and 29. The BCPs are assessed
during the IMF-World Bank Financial Sector Assessment Programs (FSAPs) and have four ratings: Compliant,
Partially Compliant, Materially Non-Compliant, and Non-Compliant. For the purpose of this paper, the ratings
were scored as 4, 3, 2, and 1, respectively. Also see Sahay and others (2015b). Individual BCPs for various
years for different countries are available on a confidential basis to IMF and World Bank staff and cannot be
shared publicly with staff. Hence, only aggregate results are included in this paper.
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the per capital GDP for country i in year 2011. To take into account cyclical conditions, the
nonperforming loan ratio and the square of GDP growth are added in one of the
specifications (Table 7).
Results
A higher share of women in boards of supervision agencies had no discernible impact on the
quality of supervision. The coefficients on all four measures of supervisory quality (Suppow,
Prov, BCP_fincl, and BCP) were not significant (Table 6).
The second set of regression results found that controlling for supervisory quality, the level
of access and depth of financial institutions, and other governance indicators, a higher share
of women was associated with greater banking sector stability. Moreover, adding a measure
of economic stability (square of GDP growth) and the state of nonperforming loans (ratio) of
the banking sector, the share of women seemed to still be positively associated with the zscore. The fit of the regressions, however, was not strong (Table 7).
In general, the data available on supervisory boards do not allow us to perform detailed
analysis, as was the case for bank boards. Still, this paper has shed light on the role of women
in bank regulation and supervision by providing some evidence on the relationship between
the share of women on supervisory boards and banking sector stability, which needs to be
further explored.
Table 6. Association between Supervisory Quality and the Share of Women on
Supervisory Boards
Dependent Variable
BCP

BCP_fincl

Suppow

Prov

Share of Women

1.21

0.63

1.07

0.51

GDPPC

0.00

0.00

0.00

-0.00

FIA

-0.91

-3.72

0.75

0.07

FID

-1.97

-9.82*

-0.19

-0.33

KKMvoa

0.1

0.22

0.40

-0.16

KKMreg

-1.43

-2.73

-0.01

-0.08

KKMcor

-0.45

-1.20

-0.37

0.30

KKMlaw

2.02

6.4

1.13

-0.04

KKMeff

-1.69

-5.22

-1.3*

-0.16

12.32***
57

40.2***
57

0.75

0.19

45

35

0.53

0.44

0.20

0.12

Constant
Number of Countries
R2

Source: Authors’ estimates.
Note: The table shows the results of estimations of equation 2 with four different measures of supervisory quality. See Table
A8 in Appendix IV for the descriptions of the variables. “***”, “**”, and “*” denote statistical significance at 1, 5, and 10
percent, respectively.
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Table 7. Association between the Z-Score and the Share of Women on Supervisory
Boards
Dependent Variable
Share of Women

z
11.8*

GDPPC
FIA
FID
KKMreg
KKMpol
KKMcor
KKMvoa
Supervisory quality
BCP_fincl
Suppow
BCP

z
12.2*

z
14.1*

z
15.5*

0.0001**

0.0002

0.0003***

4.93

5.87

4.76

-3.71

-1.35
-0.93
-0.72
-1.78

0.11
-1.04
-3.41
0.29

-0.074

-0.69

z
24.5**

5.05
-0.19

7.8
0.55
-0.46
-0.10**

NPL ratio
Square of GDP growth
Constant
Number of Countries

13.7
58

12.3
57

10.82
57

-0.05
51

7.34
46

R2

0.04

0.09

0.11

0.18

0.18

Source: Authors’ estimates.
Note: The table shows the results of estimations of equation 3 using different sets of explanatory variables. See Table A8 for
explanations of the variables. “***”, “**”, and “*” denote statistical significance at 1, 5, and 10 percent, respectively.

VI. CONCLUSIONS
There are two main contributions of this paper. First, using new data, it documents stylized
facts about the share of women leaders in finance; namely that it is low, despite some
progress in the past decade. This holds for the share of women on the boards of directors of
both banks and banking supervision agencies. Second, the paper provides new evidence of
associations between the share of women on bank (and supervisory) boards and bank (and
banking sector) stability.
The analysis found that a greater share of women on bank and banking supervision boards
could be associated with greater bank stability. In particular, banks with a higher share of
women were associated with higher capital buffers and lower NPL ratios. Moreover, banks
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with a higher share of women were associated with higher z-scores in 2008. These results
control for the size of banks, GDP per capita, experience of board members, and other board
and country characteristics.
The share of women on supervisory agency boards, on the other hand, did not have a bearing
on the quality of supervision. The analysis showed that, controlling for various governance
indicators, levels of development of the financial sector, and GDP per capita, there was no
significant relationship between the quality of supervision and the share of women on
supervisory boards. Of course, in this area, the data are less detailed than that for banks.
However, we did find that the share of women on supervisory boards had a positive
association with overall bank z-scores, controlling for the supervisory quality, various
institutional aspects, level of nonperforming loans, and economic stability. We recognize,
however, that other factors may be at play. For example, it could be that a country with more
women on supervisory boards might also have other well-functioning characteristics of the
banking system that make them set aside larger buffers.
These analyses show that, in terms of financial stability, there are potential benefits to having
more women taking leadership positions in financial governance. Further research will allow
us to draw stronger causal links, discerning which of the possible hypotheses could be
driving the results. One critical area would be to investigate what sets some banks or
countries apart in their ability to place more women in leadership roles in finance. Greater
insight in this area will help inform policies that strive to reap the potential stability benefits
that this study has uncovered.
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Appendix I. Share of Women on Bank Boards: Country-Level Summary Statistics
Table A1. Total Size of Banks, Number of Banks, and the Average Share of Women on
the Bank Boards, 2013 (in percent unless otherwise stated)

Sources: Boardex; authors’ calculations.

30

Table A2. Observations by Bank Type
Number of Bank-Year Observations
Types of Banks
Securities Firms

2001–2013
80

Investment and Trusts

177

Investment Banks

280

Real Estate and Mortgage Banks

182

Cooperative Banks

85

Private Banking and Asset

48

Commercial Banks
Savings Banks
Bank Holding Companies
Sources: Boardex; authors’ calculations.

1135
39
4836
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Appendix II. Share of Women in Banking Supervision Agencies, 2011 and 2015
(in percent)

Sources: Central Banking Publications, 2011; various bank supervisory agencies, 2015; authors’ calculations.
Notes: The table shows the countries for which data are available for both years. The full list of countries in each year is
longer and is available on request.
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Appendix III. Bank Boards and Bank Stability: Data Sources and Additional Results
Table A3. Variables Used in the Empirical Analysis
Indicator Name

Description

Data Source

Balance sheet z-score1

Same as above, but calculated
using balance sheet data. Sign
switched so that higher values
mean higher risk.

Bankscope

Change in NPLs

Change in nonperforming loan
ratio (in percent)

Bankscope

Daily Equity return volatility

Higher values mean higher
risk.

Thomson Reuters Datastream

Weekly Equity return volatility

Higher values mean higher
risk.

Thomson Reuters Datastream

The share of women directors
on bank boards

BoardEx

Financial experience

Average of independent board
members’ financial experience
as a share of their total
professional experiences

BoardEx

Board experience

Total number of years of all
the board members spent on
the board

BoardEx

Board independence

Share of independent board
members

Dependent variables

Explanatory variable
Share of women

Controls

Chief Risk Officer (CRO) on
board

Dummy=1 if the CRO is a
board member.

BoardEx
BoardEx
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Table A3. Variables Used in the Empirical Analysis (continued)
Indicator Name

Description

Data Source

Risk committee

Dummy=1 if there is a board
risk committee.

BoardEx

Salary

Share of salary in total CEO
compensation

BoardEx

Total bank assets

Total bank assets to GDP

Bankscope; IMF World Economic
Outlook (WEO) database

Log GDP per capita (adjusted for
purchasing power parity)

Log GDP per capita (adjusted
for purchasing power parity)

WEO database
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Table A4. Association between the Share of Women on Bank Boards and Bank Stability
When the Share of Women Is 20 Percent or Less
(82 percent of observations, 2003–2013)
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Table A5. Association between the Share of Women on Bank Boards and Bank Stability
When Share of Women Is 30 Percent or Less
(96 percent of observations, 2003–2013)

Source: Authors’ estimates.
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Table A6. Sub-Sample Robustness: U.S. and Commercial Banks

Source: Authors’ estimates.
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Table A7. Bank Stability in Perfectly Gender-Balanced Boards versus None: Nearest Neighbor
Matching Average Treatment Effects

Source: Authors’ estimates.
Notes: Nearest neighbor matching used to find the average treatment effects. Different metrics used for matching. The logit
regressions in the first stage in column (1) are based on time on board, financial experience of the board members,
nationality mix, and CRO on board of the banks.
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Appendix IV. Share of Women in Supervisory Agencies and Bank Stability: Data
Sources
Table A8. Data and Sources

Source: Authors’ estimates.

