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ABSTRACT
This paper analyses the impact of corporate board structure on
default risk of European banking firms. We focus on four core
aspects of boards that have been addressed in Directive 2013/36/
EU to strengthen the corporate governance of banks: the size of
boards, their independence, the participation of female directors
and CEO duality. We employ panel data analysis to study the 109
European listed banks between 2002 and 2019. Default risk is esti-
mated by Merton’s (1974) distance to default. We take into
account the presence of unobservable heterogeneity, simultaneity
and dynamic endogeneity and estimate the model using the
dynamic difference and dynamic system GMM methodologies.
The results show that the size of the board influences banks’
default risk. Furthermore, bank size, firm profitability and GDP
also exert a considerable influence.
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1. Introduction

Firms’ risk-taking policies ultimately depend on the corporate board. For this reason,
studies on the relationship between corporate governance mechanisms and default
risk have multiplied in recent years (Habib et al., 2020; Liang et al., 2016). Although
the number of academic studies on the relationship between corporate governance
mechanisms and default risk in non-financial companies is large, financial companies
have often been excluded from the analysis. Moreover, the conclusions reached have
not been conclusive nor identical for both types of company, so this is an
open question.

Financial firms have special features and are subject to a strong regulatory frame-
work, which may mean that the mechanisms of internal corporate governance are
conditioned by this external regulation (Andries & Brown, 2017) and may give rise to
different relationships than those obtained for non-financial companies. All this,
together with the impact that financial firms’ failure may have on the whole financial
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system, has increased the need to deepen the relationship between the internal cor-
porate governance mechanisms of financial companies and risk taking.

The 2007–2008 crisis highlighted the lack of stability of the financial system at the
global level. While the causes of the crisis were mainly of a macroeconomic nature
(Erkens et al., 2012, among others; United Nations, 2010), at the global level, there
was a collapse of financial institutions which led to failures and several provisional
bailouts of the banking system. In Europe, banks in danger of bankruptcy were res-
cued, putting the stability of the financial system at risk. Moreover, banks, especially
the largest ones, are supported by the system when they fail. they benefit from state
guarantees, which can lead them to take excessive risks, with the consequent impact
on financial stability (Anginer et al., 2018).

The boards of directors of financial firms, as those responsible for supervising
business management as well as providing advice, have since been severely chal-
lenged. Some studies argue that part of the problems can be attributed to weaknesses
in corporate governance structures that have a lack of oversight against risk-taking by
financial institutions. Moreover, European regulators have focused on the risks
assumed by the banking sector. The global financial crisis highlighted the need to
improve and strengthen the regulation and supervision of the financial system. This
is all in the interest of creating a strong financial system that guarantees financial sta-
bility and protects customers of financial services (Parenti, 2020). At European Union
(EU) level, concern about this situation was expressed in Directive 2013/36/EU
(European Commission, 2013)1, which establishes a series of recommendations
related to the internal corporate governance of financial institutions, and in the cre-
ation of a Single Supervisory Mechanism (SSM) in 2014. Its main objectives are to
guarantee the security and solidity of the European banking system and to increase
financial integration and stability in Europe.

For these reasons, analysing the role that corporate board composition may have
in preventing default risk or its possible responsibility for financial failure is a subject
of maximum interest for the institutions themselves, as well as for policy makers, reg-
ulators and society in general. The aim of this paper is to analyse how certain charac-
teristics of the board of directors affect the risk of default of financial firms in the EU
during the period 2002 to 2019.

This paper, through empirical research, aims to contribute to an emerging litera-
ture examining the impact of corporate governance on banks’ risk-taking. In particu-
lar, we analyse the association that relates banks’ risks of default to characteristics of
corporate governance in terms of size, independence, the duality of the Chief
Executive Officer (CEO) and gender diversity. These board components have been
identified by the previous literature, both at a theoretical and empirical level, as deter-
minants of company credit risk (see Ballester et al. (2020) and Fernandes et al. (2018)
for a full compilation of the scarce research on the relationship between board char-
acteristics and bank failures). The default risk measure we employ is Merton’s (1974)
distance to default (DD) measure.

To address our goal, we need annual information regarding the characteristics of
the board analysed, data on its financial statements and daily trading prices for the
period 2002–2019. Therefore, the sample analysed was reduced to 109 European
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banks from 19 countries belonging to the EU (including the UK). In summary, we
have an unbalanced panel of 980 company-year observations. Finally, we address
endogeneity concern using the dynamic panel and generalised method of moments
(GMM) methodology (Arellano & Bover, 1995; Blundell & Bond, 1998).

The relationship found between board size and distance to default suggests that
the risk of bankruptcy is positively and significantly related to the size of the board
of directors. This result is in line with the work of Switzer et al. (2018), Fel�ıcio et al.
(2018), John and Ogechukwu (2018) and Baklouti et al. (2016). All other board-
related variables do not show a significant relationship to the risk of default.

This study makes important contributions to the literature. First, most studies
usually focus on the United States; with this paper we aim to expand research on
risk-taking of European financial firms by presenting a multi-country study of how
corporate board features influence default risk. Second, the analysis of the participa-
tion of female directors on corporate boards completes a gap that has existed up to
now in the study of the default risk of European firms. This is particularly relevant as
the Directive 2013/36/EU recommends a balance between men and women in corpor-
ate governance bodies, and several EU countries have imposed mandatory quotas or
recommended an increase in women’s participation in leadership positions. Third, as
a measure of default risk we employ a continuous measure, Merton’s (1974) distance
to default, which, unlike discrete measures, allows for differences between companies.

The rest of the paper is structured as follows: Section 2 presents the literature
review and hypotheses; Section 3 describes the sample and explains the method; we
discuss the empirical results in Section 4; Section 5 concludes.

2. Literature review and hypotheses development

As a core element of internal corporate governance, the board performs two basic
functions: the monitoring and advising of managers; and the influencing of agency
costs and responsibility for reporting high-quality accounting information reducing
information asymmetries. Through its functions, the board of directors supports
decision-making processes, as well as other areas, such as risk taking or finan-
cial stability.

Although the number of corporate governance studies on the subject in non-
financial companies is huge, financial firms have tended to be excluded from the ana-
lysis. Some traits differentiate the corporate governance of financial and non-financial
firms. Stan�ci�c et al. (2014) and Switzer et al. (2018) point out an important difference
between financial and non-financial companies, such as the nature of the financial
business, which Morgan (2002) defines as more complex, opaque, and subject to
rapid changes. Furthermore, banks have a financial safety net that supports them
when they are bankrupt, as demonstrated in the 2007–2008 crisis when different
banks worldwide were bailed out (Anginer et al., 2018). Likewise, Andries and Brown
(2017) highlight that financial companies are subject to external governance mecha-
nisms by states and regulators that can limit risk-taking even if internal governance
mechanisms are weak. Fel�ıcio et al. (2018) highlights that in financial firms the
agency problem is different from that in non-financial firms. Good corporate
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governance measures that align the objectives of shareholders and managers may not
mean a reduction in risk-taking by financial firms, due to shareholders’ preference
for risk. Also, Anginer et al. (2018) provide evidence that shareholder-friendly boards
are associated with greater risk for financial firms than non-financial firms.

For all these reasons, it is necessary to detect which structures of the corporate
board can prevent or mitigate the default risk of financial firms by promoting a better
development of the board’s functions and risk-taking behaviour.

We focus on the characteristics of the board of directors that can prevent or
reduce the default risk of financial firms. Following previous literature, we consider
four mechanisms related to board composition that measure board effectiveness or
the ability of the board to perform its monitoring and advisory functions. These char-
acteristics are the size of the board, the percentage of independent directors, CEO
duality and the percentage of female directors.

2.1. Board size

There is no consensus on the impact of board size on firms’ financial distress, neither
at the theoretical nor empirical level.

The agency theory has linked larger boards with higher agency costs, coordination
and communication problems that lead to less efficient and slower decision making
(Jensen, 1993). From this perspective, small boards are preferable. In this regard,
some authors show that large boards of directors may be characterised by delay in
the implementation of mechanisms to overcome critical financial situations
(Goodstein et al., 1994). On the contrary, according to the resource dependence the-
ory the board provides resources to the firm by bringing directors’ human capital
and relational capital. Coles et al. (2008) obtain that complex firms benefit from a
larger board of directors and Garc�ıa and Herrero (2018), among others, confirm this
result empirically for European firms. From this point of view, large boards, which
capture more capabilities, more diverse knowledge and greater volumes of informa-
tion, are preferable and might be critical to avoid financial distress (Pfeffer, 1973).

Likewise, the empirical evidence on the effect of board size on default risk for
financial firms is mixed. Switzer et al. (2018), Fel�ıcio et al. (2018), John and
Ogechukwu (2018) and Baklouti et al. (2016) find a positive effect; Andries and
Brown (2017) and Akwaa-Sekyi and Moreno (2017) find no effect; while a negative
effect is found by Lu and Boateng (2018) and Fields et al. (2012).

Following the above arguments and the recommendations of European authorities
in relation to increasing the experience of board members through diversification
rather than by board size, we expect that smaller boards improve risk-taking deci-
sions. Thus, the following hypothesis is formulated:

H1: Board size is positively related to default risk in European financial firms.

2.2. Board independence

Independent directors fulfil the role of monitoring and advising executives.
Independent directors are also related to an increase in the volume and quality of the
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information disclosed which leads to a reduction of informational asymmetries and
mitigates agency costs (Kanagaretnam et al., 2007; Klein, 2002). Under this perspec-
tive there seems to be a consensus that a greater percentage of independent directors
enhances the decision-making process and should lead to less risk-taking. Moreover,
independent directors provide the firm with different skills and perspectives to solve
financial distress. Fich and Slezak (2008) obtain that boards with a higher proportion
of independent directors are less likely to fail because they are more efficient at mak-
ing adjustments to avoid bankruptcy.

Most of the empirical evidence shows a negative relationship between the percent-
age of independent directors in financial firms and credit risk (Fields et al., 2012;
Switzer et al., 2018). However, other authors obtain a positive effect (Lu & Boateng,
2018) or even a null effect (Andries & Brown, 2017; Anginer et al., 2018; Simpson &
Gleason, 1999). We formulate the following hypothesis:

H2: Board independence is negatively related to default risk in European financial firms.

2.3. CEO duality

CEO duality refers to the coincidence of the CEO and the chairperson of the board
in the same individual. This accumulation of power in one person may lead to less
board independence, making the supervision and monitoring of executive directors
more complex (Jensen, 1993). Also, firms with CEO duality are exposed to greater
information asymmetries (Gul & Leung, 2004). Nevertheless, a few studies have
shown that this confluence of power in one person may result in stronger leadership
and better strategic vision (Simpson & Gleason, 1999).

Most empirical evidence shows a positive effect of duality on the risk of default
(Baklouti et al., 2016; Lu & Boateng, 2018; Switzer et al., 2018). Fel�ıcio et al. (2018)
do not observe a significant effect.

Following the agency theory, we posit the following hypothesis:

H3: CEO duality size is positively related to default risk in European financial firms.

2.4. Gender diversity

In recent years, a growing body of studies has analysed the impact of the incorpor-
ation of women on the corporate board. Most of them have shown that greater gen-
der diversity can enhance the monitoring process by reducing agency costs (Adams &
Ferreira, 2009) and allowing greater transparency in financial and accounting infor-
mation (Armstrong et al., 2014). In the context of risk-taking, some authors have
argued that female directors are more risk-averse than men (Croson & Gneezy, 2009;
Faccio et al., 2016) and less overconfident than men (Huang & Kisgen, 2013; La
Rocca et al., 2019). Although the empirical evidence on this matter is scarce, Lu and
Boateng (2018) obtain a negative influence of gender diversity on credit risk.

From this perspective, female participation on the board should influence financial
decisions by the firm and thus the likelihood of financial distress. Thus, we formulate
the following hypothesis:
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H4: Gender diversity is negatively related to default risk in European financial firms.

3. Sample selection and research methods

3.1. Sample and descriptive analysis

The objective of our study was to analyse whether the composition and characteristics
of corporate directors (size of board, percentage of independents, percentage of
women and CEO duality) affect financial firms’ default risk. We sourced the data for
the study from the Thomson Reuters Eikon database for the period 2002 to 2019. We
selected financial companies headquartered in an EU country (including the UK). We
required annual data on the characteristics of the board of directors analysed. In add-
ition, we required annual data on the companies’ financial statements and daily trad-
ing prices. The absence of data for any of the mentioned fields leaves us with an
unbalanced panel data structure of 980 company-year observations corresponding to
a sample of 109 European banks of 19 countries belonging to the EU during the
period 2002–2019.2

The default risk measure we employ is Merton’s distance to default (DD) measure
(Merton, 1974). This variable, unlike traditional risk approaches based on accounting
data, is based on option pricing theory, and uses information on stock returns, lever-
age and volatility to measure the difference between the value of the firm’s assets and
the nominal value of its default point. Merton’s model compared to models based on
accounting information can provide different advantages. For example, accounting
data reflect a company’s past situation, assets may not be correctly valued and, among
other aspects, do not take into account the volatility of assets. Likewise, Hillegeist
et al. (2004) argue that the Merton model contains more information on the prob-
ability of bankruptcy than models based on accounting information.

The calculation of DD under the risk-neutral probability measure is:

DD tð Þ ¼
ln VA

D

� �
þ r � 0:5r2

A

� ��T
rA

ffiffiffiffi
T

p (1)

and the probability of default (PD) is:

PD tð Þ ¼ N �
ln VA

D

� �
þ r � 0:5r2

A

� ��T
rA

ffiffiffiffi
T

p

0
@

1
A

(2)

where N denotes the cumulative standard normal distribution, VA is the current
value of the asset of the company, D is the face value of the debt (default point), r is
the risk-free rate, rA is the annualized company value volatility and T is the length of
the horizon (1 year). VA y rA are difficult to measure and can be calculated from the
firm’s equity value (Et) and its volatility (rE).

3
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A higher value of DD implies a greater distance to default and therefore, lower
default risk. Both measures, DD and PD, move in the opposite direction, the higher
the distance to default, the lower the probability of insolvency.

Following the literature in corporate governance, we considered several control
variables in the analysis (e.g. Andries & Brown, 2017; Fel�ıcio et al., 2018, Lu &
Boateng, 2018; Switzer et al., 2018). We included company attributes: firm size, firm’s
profitability (ROA) and leverage. We also used some variables dummy for time:
CRISIS and SSM_EURO and country GDP and PIIGS.

Larger banks may be associated with lower default risk because they are more
likely to be diversified and allocate resources to search for information about their
customers (Lu & Boateng, 2018). However, Fel�ıcio et al. (2018) point out that larger
banks have a greater capacity to absorb and assume greater risks because of their abil-
ity to establish mechanisms that protect and confer security and also greater size
allows greater diversification of assets implying a positive relationship between size
and risk taking. Better performing firms are less likely to default, so it is expected a
negative relationship between ROA and the likelihood of default (Ertugrul & Hedge,
2008). However, Lu and Boateng (2018) indicate that a higher ROA may lead to
higher risk-taking and consequently to higher credit risk. Lee and Yeh (2004) showed
a significant and direct relationship between the leverage ratio and the probability of
financial distress. Also, Liang et al. (2016) observed that solvency ratios are important
features to predict bankruptcy.

GDP is an economic activity indicator based on the production developing. The
GDP is naturally assumed to be negatively related to the likelihood of default, however,
Fel�ıcio et al. (2018) obtain a positive relationship between economic development and
risk, which is explained by the fact that the development is broadly associated with
market sophistication and a greater capacity to take risks. Respect to the dummy varia-
bles PIIGS and CRISIS are expected to have a positive relationship with default risk.
SSM_EURO is expected to have a negative relationship with default risk.

The variables used and their explanations are shown in Table 1.
Before presenting the way in which we address the possible relationship between the

possibility of bankruptcy and the characteristics of the board of directors, we present
some relevant aspects of the sample. Figure 1 shows the time profile for the DD variable
and the probability of default for the final sample. As can be seen in Figure 1, both the
subprime crisis in the USA (2008) and the EU sovereign debt crisis (2011) have an effect
on the distance to default (probability of default) of financial institutions. As expected, a
reduction (increase) in the distance to failure (probability of failure) is observed.

Figure 2 shows how the composition of boards of directors has evolved. One of
the priorities of the SSM is the composition of the board of directors. In particular,
the SSM advocates smaller and more independent boards, reflecting gender diversity
and a non-executive chairmanship. As can be seen, these recommendations have had
their impact, highlighting the evolution of gender diversity and the separation
between the figure of the board Chairperson and the CEO.

Table 2 presents the descriptive statistics for the sample banks grouped according
to the country in which their headquarters is located and Table 3 shows the correl-
ation matrix and descriptive statistics for the full sample.
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As we can see in Table 2, the Eastern EU countries analysed – Hungary, Poland,
Romania and the Czech Republic – show the highest values for the DD measure. For
the rest of the countries in the sample (including the PIIGS), the value achieved for

Table 1. Variable definitions.
Variable Definition

Dependent variable
DD Distance to Default: Merton’s distance to default (Eq. 1)
Board variables
BI Independence: number of independent directors as a percentage of total

directors on the board
GD Gender diversity: number of women directors as a percentage of total directors

on the board
BS Board size: number of directors on the board
D Duality: dummy variable taking the value 1 if the chairperson of the board is the

CEO and 0 otherwise
Control variables: Firms
FS Firm size: market capitalisation
ROA EBITDA divided by total assets
LEV Leveraged: total debt to total assets
Control variables: Country
GDP Variation in per capita gross domestic product
EURO Dummy variable coded 1 if the companies headquartered belongs to the euro

area, 0 otherwise
PIIGS Dummy variable coded 1 if the companies headquartered in Portugal, Ireland,

Italy, Greece or Spain, 0 otherwise
Control variables: Time
CRISIS Dummy variable coded 1 if year is 2008 (subprime crisis in the USA) or 2011 (EU

sovereign crisis), 0 otherwise
SSM Dummy variable coded 1 if year is later than 2014, (year of the implementation

of the 2013/36/EU directive), 0 otherwise.
SSM_EURO Dummy variable (SSM�EURO) until October 2020 only euro area countries were

involved in SMS.

Source: Authors.

Figure 1. Time profile of distance to default (DD) and probability of default (PD).
Source: Authors

8 C. J. GARCÍA ET AL.



this measure is similar. This result is in line with that of Mirzaei et al. (2013),
although these authors use the Z-score as an indicator of stability.

Another aspect that we believe is worth highlighting is the result achieved for the
gender diversity (GD) variable. In particular, Denmark, Finland and Sweden, coun-
tries without a mandatory quota, have the highest levels of women’s participation
on boards.

Examining Table 3, the descriptive statistics for board characteristic variables
revealed that the average board size was 13.98 members. Of these members, 20%
were women and 51% were independent directors. In approximately 18% of cases,
the CEO was the same as the board Chairperson. However, these results should be
treated with caution since, as mentioned above, in recent years, regulations and rec-
ommendations on board composition in Europe have led to substantial changes in
board composition.

The correlation analysis tested the relationships between all the variables in the
analysis. According to Hair et al. (2010), there is a multicollinearity problem when
the independent variables show correlations higher than 0.8 or 0.9. In any case, the
absolute values of the coefficients are lower than these values, indicating no multicol-
linearity problems in the regression analysis.

3.2. Research methods

Our main objective is to explore the association between corporate board characteris-
tics and the distance to default. The general model is presented in equation (3).

Figure 2. Time profile of corporate board variables.
Source: Authors

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 9



Ta
bl
e
2.

D
es
cr
ip
tiv
e
st
at
is
tic
s
of

bo
ar
d
va
ria
bl
es

by
co
un

tr
y.

D
D

BS
G
D

BI
D

D
D

BS
G
D

BI
D

Co
un

tr
y:
Au

st
ria

�
30

O
bs
./3

Ba
nk
s
-
Eu
ro

-
N
o
pi
ig
s

Co
un

tr
y:
Ire
la
nd

R.
�

46
O
bs
./5

Ba
nk
s
-
Eu
ro

-
Pi
ig
s

M
ea
n

4.
01

14
.6
7

0.
21

0.
78

0
M
ea
n

4.
08

11
.1
5

0.
13

0.
66

0.
17

St
d.

D
ev
.

1.
69

4.
36

0.
13

0.
24

0
St
d.

D
ev
.

3.
08

3.
20

0.
09

0.
13

0.
38

M
in

1.
20

6.
00

0
0

0
M
in

0.
16

2.
00

0
0

0
M
ax

7.
02

19
.0
0

0.
37

1
0

M
ax

14
.7
1

18
.0
0

0.
36

0.
85

1
Co

un
tr
y:
Be
lg
iu
m

�
43

O
bs
./3

Ba
nk
s
-
Eu
ro

-
N
o
pi
ig
s

Co
un

tr
y:
Ita
ly
�

14
8
O
bs
./2

0
Ba
nk
s
-
Eu
ro

-
Pi
ig
s

M
ea
n

5.
60

16
.0
9

0.
19

0.
30

0.
07

M
ea
n

3.
83

16
.7
2

0.
21

0.
57

0.
16

St
d.

D
ev
.

4.
76

5.
18

0.
14

0.
14

0.
26

St
d.

D
ev
.

2.
74

5.
84

0.
15

0.
27

0.
37

M
in

0.
13

9.
00

0
0.
11

0
M
in

0.
35

3.
00

0
0

0
M
ax

19
.6
4

26
.0
0

0.
45

0.
88

1
M
ax

23
.5
4

30
.0
0

0.
54

1
1

Co
un

tr
y:
Cy
pr
us

�
4
O
bs
./2

Ba
nk
s
-
Eu
ro

-
N
o
pi
ig
s

Co
un

tr
y:
N
et
he
rla
nd

s
�

35
O
bs
./6

Ba
nk
s
-
Eu
ro

-
N
o
pi
ig
s

M
ea
n

6.
01

9.
5

0.
27

0.
64

0
M
ea
n

4.
78

9.
31

0.
22

0.
84

0.
03

St
d.

D
ev
.

3.
13

3.
11

0.
09

0.
21

0
St
d.

D
ev
.

3.
42

2.
4

0.
1

0.
27

0.
17

M
in

2.
92

5.
00

0.
20

0.
33

0
M
in

0.
79

4.
00

0.
07

0
0

M
ax

9.
17

12
.0
0

0.
36

0.
77

0
M
ax

20
.1
9

14
.0
0

0.
43

1
1

Co
un

tr
y:
Cz
ec
h
R.

�
15

O
bs
./2

Ba
nk
s
-
N
o
eu
ro

-
N
o
pi
ig
s

Co
un

tr
y:
Po
la
nd

�
87

O
bs
./1

0
Ba
nk
s
-
N
o
eu
ro

-
N
o
pi
ig
s

M
ea
n

12
.7
4

13
.7
3

0.
13

0.
12

0
M
ea
n

7.
91

9.
02

0.
15

0.
34

0
St
d.

D
ev
.

6.
67

4.
7

0.
08

0.
07

0
St
d.

D
ev
.

5.
28

2.
58

0.
13

0.
20

0
M
in

3.
76

6.
00

0
0

0
M
in

0.
72

5.
00

0
0

0
M
ax

27
.5
0

20
.0
0

0.
31

0.
23

0
M
ax

35
.9
6

14
.0
0

0.
6

0.
73

0
Co

un
tr
y:
D
en
m
ar
k
�

39
O
bs
./5

Ba
nk
s
-
N
o
eu
ro

-
N
o
pi
ig
s

Co
un

tr
y:
Po
rt
ug

al
�

29
O
bs
./2

Ba
nk
s
-
Eu
ro

-
Pi
ig
s

M
ea
n

5.
21

11
.3
8

0.
27

0.
55

0
M
ea
n

4.
14

20
.1

0.
07

0.
33

0.
1

St
d.

D
ev
.

2.
19

2.
12

0.
10

0.
15

0
St
d.

D
ev
.

2.
23

4.
25

0.
06

0.
22

0.
31

M
in

1.
73

9.
00

0.
09

0
0

M
in

1.
49

11
.0
0

0
0

0
M
ax

12
.3
6

17
.0
0

0.
50

0.
71

0
M
ax

8.
98

29
.0
0

0.
22

1
1

Co
un

tr
y:
Fi
nl
an
d
�

21
O
bs
./3

Ba
nk
s
-
Eu
ro

-
N
o
pi
ig
s

Co
un

tr
y:
Ro
m
an
ia

�
6
O
bs
./2

Ba
nk
s
-
N
o
eu
ro

-
N
o
pi
ig
s

M
ea
n

4.
77

11
.3
3

0.
32

0.
43

0.
14

M
ea
n

10
.7
1

7.
83

0.
13

0.
49

0
St
d.

D
ev
.

1.
18

6.
56

0.
12

0.
24

0.
36

St
d.

D
ev
.

2.
87

0.
98

0.
07

0.
25

0
M
in

2.
70

5.
00

0.
17

0
0

M
in

8.
00

7.
00

0
0.
22

0
M
ax

6.
90

29
.0
0

0.
57

1
1

M
ax

14
.7
5

9.
00

0.
22

0.
71

0
Co

un
tr
y:
Fr
an
ce

�
77

O
bs
./6

Ba
nk
s
-
Eu
ro

-
N
o
pi
ig
s

Co
un

tr
y:
Sp
ai
n
�

95
O
bs
./9

Ba
nk
s
-
Eu
ro

-
Pi
ig
s

M
ea
n

4.
49

16
.1

0.
26

0.
47

0.
31

M
ea
n

4.
74

14
.7
1

0.
16

0.
53

0.
33

St
d.

D
ev
.

2.
56

3.
10

0.
16

0.
22

0.
47

St
d.

D
ev
.

2.
61

2.
98

0.
10

0.
17

0.
47

M
in

0.
94

10
.0
0

0
0.
12

0
M
in

0.
55

8.
00

0
0.
20

0
M
ax

12
.3
7

24
.0
0

0.
54

1
1

M
ax

14
.8
5

22
.0
0

0.
43

0.
87

1

(c
on
tin
ue
d)

10 C. J. GARCÍA ET AL.



Ta
bl
e
2.

Co
nt
in
ue
d. D

D
BS

G
D

BI
D

D
D

BS
G
D

BI
D

Co
un

tr
y:
G
er
m
an
y
�

50
O
bs
./5

Ba
nk
s
-
Eu
ro

-
N
o
pi
ig
s

Co
un

tr
y:
Sw

ed
en

�
50

O
bs
./7

Ba
nk
s
-
N
o
eu
ro

-
N
o
pi
ig
s

M
ea
n

4.
24

15
0.
22

0.
39

0.
18

M
ea
n

4.
70

11
.2
0

0.
39

0.
67

0.
18

St
d.

D
ev
.

3.
20

6.
12

0.
14

0.
24

0.
39

St
d.

D
ev
.

2.
19

2.
36

0.
13

0.
12

0.
39

M
in

0.
81

6.
00

0
0

0
M
in

0.
97

5.
00

0
0.
50

0
M
ax

15
.7
2

22
.0
0

0.
42

0.
86

1
M
ax

13
.4
1

15
.0
0

0.
63

0.
90

1
Co

un
tr
y:
G
re
ec
e
�

66
O
bs
./5

Ba
nk
s
-
Eu
ro

-
Pi
ig
s

Co
un

tr
y:
U
.K
.�

12
1
O
bs
./1

3
Ba
nk
s
-
N
o
eu
ro

-
N
o
pi
ig
s

M
ea
n

3.
43

16
.2
9

0.
09

0.
32

0.
48

M
ea
n

5.
09

13
.2
3

0.
18

0.
63

0.
14

St
d.

D
ev
.

2.
69

4.
28

0.
07

0.
17

0.
50

St
d.

D
ev
.

2.
66

3.
46

0.
12

0.
13

0.
35

M
in

0.
13

10
.0
0

0
0

0
M
in

0.
14

4.
00

0
0.
33

0
M
ax

12
.5
8

32
.0
0

0.
33

0.
68

1
M
ax

14
.9
5

21
.0
0

0.
46

1
1

Co
un

tr
y:
H
un

ga
ry

�
12

O
bs
./1

Ba
nk
s
-
N
o
eu
ro

-
N
o
pi
ig
s

M
ea
n

6.
42

17
.0
0

0.
03

0.
22

0.
92

St
d.

D
ev
.

4.
29

1.
21

0.
04

0.
07

0.
29

M
in

1.
31

15
.0
0

0
0.
11

0
M
ax

13
.0
5

19
.0
0

0.
12

0.
39

1

So
ur
ce
:A

ut
ho

rs
.

ECONOMIC RESEARCH-EKONOMSKA ISTRAŽIVANJA 11



DD ¼ f ðBoard characteristics, Control variablesÞ (3)

Studies have shown that corporate board characteristics are endogenous (e.g.
Adams & Ferreira, 2009; Huang & Kisgen, 2013; La Rocca et al., 2020). Usually, this
problem is ignored or corrected using fixed effects; we employed a more advanced
method, namely dynamic panel data estimation using two-step system GMM with
robust standard errors. This approach controls for the correlation of errors over time,
heteroscedasticity across firms, simultaneity and measurement errors due to the use
of orthogonal conditions on the variance-covariance matrix (Arellano & Bover, 1995;
Blundell & Bond, 1998) to avoid significantly biased estimates.

However, we also present results obtained with other methodologies that do not expli-
citly correct for the endogeneity problem to facilitate the comparison of our results with
those in the existing literature (Fich & Slezak, 2008; Lu & Boateng, 2018; Switzer et al.,
2018). Thus, we estimate expression (3) assuming that all regressors are strictly exogenous
(OLS); with fixed effects panel data methodology (FE), we consider unobserved hetero-
geneity at the firm level. Prior to the application of the GMM methodology, since it is
plausible that past shocks to the probability of firm failure contain persistent characteris-
tics over time, we incorporate in previous methodologies the lagged dependent variable
to account for the presence of possible dynamic endogeneity. Finally, the presence of
unobservable heterogeneity, simultaneity and dynamic endogeneity is considered jointly
using the dynamic difference and dynamic system GMM methodologies4 developed by
Arellano and Bover (1995) and Blundell and Bond (1998).

4. Results and discussion

Table 4 shows the results obtained by the different techniques used. We observe that,
in general, the conclusions are maintained regardless of the estimation method used.
Our comments will focus on GMM because we can keep in mind dynamic endogene-
ity, i.e. a persistent effect on the dependent variable over time, or heterogeneity, i.e.

Table 3. Descriptive statistics and matrix correlations of final sample.
Mean 4.96 13.98 0.20 0.51 0.18 1.65Eþ 10 0.01 3.08 0.02 0.66 0.39 0.11 0.29
Std. Dev. 3.54 4.95 0.14 0.25 0.38 2.40Eþ 10 0.02 3.49 0.05 0.47 0.49 0.31 0.45
Min 0.13 2.00 0.00 0.00 0.00 9.57Eþ 05 �0.39 0.00 �0.14 0.00 0.00 0.00 0.00
Max 35.96 32.00 0.63 1.00 1.00 1.73Eþ 11 0.30 37.25 0.33 1.00 1.00 1.00 1.00
Obs 974 974 974 974 974 974 974 968 974 974 974 974 974

DD BS GD BI D FS ROA LEV GDP EURO PIIGS CRISIS SMS_EURO
DD 1.00
BS �0.21 1.00
GD �0.01 �0.11 1.00
BI �0.11 �0.07 0.26 1.00
D �0.03 0.17 �0.15 �0.11 1.00
FS 0.05 0.17 0.10 0.26 0.13 1.00
ROA 0.38 �0.11 0.03 �0.03 �0.01 �0.04 1.00
LEV �0.24 0.01 0.11 0.14 0.02 0.03 �0.10 1.00
GDP 0.28 �0.14 �0.01 �0.03 �0.06 0.00 0.08 �0.07 1.00
EURO �0.26 0.33 �0.05 0.01 0.12 �0.11 �0.07 0.07 �0.06 1.00
PIIGS �0.21 0.29 �0.20 0.01 0.15 �0.15 �0.09 �0.02 �0.07 0.58 1.00
CRISIS �0.21 0.06 �0.18 �0.02 0.06 �0.08 �0.05 0.01 �0.08 0.02 0.01 1.00
SSM_EURO �0.08 0.02 0.41 0.08 �0.16 �0.09 0.05 �0.04 0.06 0.46 0.27 �0.22 1.00

Source: Authors.
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fixed effects (Roodman, 2009; Wintoki et al.,2012). The exogeneity assumption is not ful-
filled in OLS or FE and only the dynamic estimates of the GMM will produce consistent
estimates, as they are robust in the presence of heterogeneity, simultaneity and dynamic
endogeneity unobservable in the corporate governance-distance to default relationship.

Regarding the existence of a significant relationship between board characteristics
and financial distress in European banking systems, we find that the only board char-
acteristic that is significantly related to the distance to default is board size. Moreover,

Table 4. The corporate board and distance to default relation.

OLS
OLS
(lag) FE

FE
(lag)

two-step diff
GMM

two-step sys
GMM

lag_DD 0.514��� 0.349��� 0.382��� 0.428���
(0.00) (0.00) (0.000) (0.000)

log_BS �0.911��� �0.413� �0.286 �1.036�� �2.175� �2.723��
(0.002) (0.056) (0.531) (0.032) (0.057) (0.034)

GD �0.204 0.482 �0.28 0.922 �0.92 �1.545
(0.799) (0.500) (0.850) (0.392) (0.681) (0.515)

BI �1.45��� �0.904��� �0.605 �0.215 2.805 2.037
(0.000) (0.003) (0.258) (0.640) (0.129) (0.167)

D 0.036 �0.01 0.295 0.203 0.072 0.274
(0.862) (0.955) (0.344) (0.444) (0.916) (0.653)

GPD 15.629��� 8.595��� 13.767��� 9.949��� 10.579��� 11.063���
(0.000) (0.000) (0.000) (0.000) (0.002) (0.000)

LEV �0.168��� �0.096��� �0.032 �0.017 �0.075 �0.146
(0.000) (0.000) (0.393) (0.517) (0.703) (0.558)

ROA 49.867��� 26.187��� 30.581��� 22.032��� 11.907��� 16.295���
(0.001) (0.010) (0.000) (0.000) (0.005) (0.000)

log_FS 0.251��� 0.127��� 0.923��� 0.654��� 1.062 1.16���
(0.000) (0.009) (0.005) (0.008) (0.382) (0.006)

CRISIS �2.04��� �2.031��� �1.638��� �1.53��� �1.119� �1.189���
(0.000) (0.000) (0.000) (0.000) (0.095) (0.000)

SSM_EURO �0.5�� �0.297 �0.374 �0.259 �0.118 �0.114
(0.030) (0.127) (0.381) (0.377) (0.668) (0.776)

EURO �0.936��� �0.509�� omitted omitted omitted �0.682
(0.001) (0.029) (0.230)

PIIGS �0.275 �0.124 omitted omitted omitted 0.821
(0.241) (0.500) (0.245)

Intercept 3.309�� 1.486 �15.002�� �9.218 omitted �17.159
(0.022) (0.189) (0.050) (0.107) (0.113)

N 974 842 974 842 718 842
GRUPOS 109 103 85 103
robust si si si si si si
R�2 0.338 0.554
within 0.254 0.38
between 0.133 0.497
overall 0.158 0.443
Instruments 20 28
AR(1) 0.011 0.012
AR(2) 0.855 0.893
Hansen 0.515 0.548

The table shows the results obtained and (p-value) for different methods of estimation of our main equation (3).
The dependent variable, DD, is the distance to default as estimated by the Merton (1974) model. See Table 1 for a
complete description of the explanatory variables. The first and second model use OLS estimation, the third and
fourth employ a fixed-effects regression and the last two employ two step difference-GMM and two step system-
GMM respectively. The R2 for the fixed-effects panel model includes the overall, within groups and between groups,
AR(1) and AR(2) are the tests used to check for the existence of first and second order serial correlation. As with
GMM, first-order correlation is found to exist, but not second-order correlation. The number of instruments never
exceeds the number of groups and Hansen’s test indicates that the over-identification restrictions are valid. All mod-
els with robust standard errors. �, �� and ��� indicate statistical significance at the 10%, 5% and 1% levels,
respectively.
Source; Authors.
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this relationship is negative, indicating that if a financial firm has a large board, its dis-
tance to failure will be smaller and, therefore, its default risk higher. The use of differ-
ent credit risk measures or the analysis of different time periods makes it difficult to
compare results with previous studies. However, our result for board size is consistent
with the findings of Switzer et al. (2018), Fel�ıcio et al. (2018) or Altunbaş et al. (2020)
but differs from those of Lu and Boateng (2018) and Fields et al. (2012).

The rest of the variables related to board characteristics are not statistically signifi-
cant, indicating that neither independence of the board, gender diversity nor CEO
duality have any influence on the probability of bankruptcy of European banks.

In summary, for the sample analysed and the time period studied, our results only
confirm hypothesis 1 and may help to understand why European authorities recom-
mend reducing the size of the boards of directors of financial institutions.

Although it is not the main objective of the paper, we believe it is interesting to
dedicate a few lines to comment on the results achieved for the variables considered
as control variables.

Regarding the control variables, our regression results indicate that GDP variable
has a positive and statistically significant effect with distance to default. The results
are coincident with previous evidence, such as Fel�ıcio et al. (2018) among others.
With respect to the firm-specific factors, we obtain that for banking firms, larger
firms’ size and higher ROA are associated with higher distance to default. Finally, the
variable CRISIS, which includes the two major financial crisis suffered in the period
analysed, is associated with shorter distance to default and therefore with higher
credit risk. The rest of the control variables are not significant.

5. Conclusions

The 2007–2008 financial crisis brought the debate on the corporate governance of
European banks to the forefront. It highlighted the responsibility of corporate boards
directly in decision-making and risk management and led to the implementation of a
series of regulatory measures aimed at ensuring the stability of the financial system.

The results achieved indicate that there is an inverse relationship between bank-
ruptcy distance and the size of the board of directors. Within an agency theory
framework, this result suggests that small boards are more agile in making decisions
and implementing measures to overcome default risk. However, neither the percent-
age of independent directors or women on the board nor CEO duality affects the
number of acquisitions by a given default risk. The result regarding female represen-
tation on boards is especially relevant today, at a time when some countries are
imposing mandatory board gender quotas.

The results also support previous evidence regarding credit risk in that larger and
more profitable firms are subject to less credit risk. Furthermore, banks headquar-
tered in countries with higher GDP are associated with less credit risk.

These results support the existence of a significant relationship between corporate
governance arrangements and stress in the European banking system.

Our findings have several implications. First, they support efforts by policymakers
to promote effective boards in terms of size. Second, although our evidence fails to
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support the notion of different behaviour across gender diverse boards, this should
not prevent policies to encourage the hiring of women in leadership positions.

Given the value of our results and the recommendations of European authorities,
we believe that this line of research should be extended to investigate in more detail
how the diversity of knowledge and previous experience, either via independent
directors or via integration of managers with diversity of gender, ethnicity, age, etc.,
can improve banking companies’ risk-taking decisions.

The study also has some limitations that could be addressed in future research. It
might be interesting to analyse the changes that have taken place in boards to adapt
to the European regulations after the crisis. Unfortunately, this implies having infor-
mation on director (who enters and leaves the board, as well as their characteristics)
that we do not have at the moment.

Future studies could also include more variables than our study did, in particular
variables referring to the remuneration of directors and ownership structure. In add-
ition, the results may lead researchers to analyse in depth the role of independent
directors and the time devoted to the exercise of their duties.

Another interesting line of research is the analysis in depth of the presence of
women on corporate boards due its scarce evidence in previous studies. There is a
need for more studies on the effect on default risk of the female CEO and analysis of
the differences between independent and non-independent female directors.

Likewise, due to the importance of the firm’s characteristics in the results, it would
be useful to extend the sample to incorporate non-listed firms or to split the sample
into family and non-family firms.

Notes

1. This directive is amending Directive 2002/87/EC and repealing Directive 2006/48/EC and
2006/49/EC. Their main objective and subject-matter is to coordinate and to ensure a
coherent application of national provisions concerning access to the activity of credit
institutions and investment firms, the modalities for their governance, and their
supervisory framework.

2. The beginning of the study period is conditioned by the availability of information on the
composition of the corporate boards, which begins in 2002.

3. These values correspond to market capitalisation and standard deviation of return in
that year.

4. When the correlations between the regressors and the firm fixed-effects are constant
throughout the period analysed, the dynamic system GMM estimates produce more
efficient estimates than dynamic difference GMM.
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