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Abstract
This study examines the relationship between corporate governance and banking sta-
bility by considering the moderating role of corruption controls. This study applies 
the Generalized Moments Method using a sample of panel data collected from 74 
banks in 10 Organization for Economic Co-operation and Development countries 
during the period 2006–2016. The empirical results reveal that banking governance 
is positively associated with banking stability as measured by the Z-score. Addition-
ally, the findings indicate that effective corruption control significantly moderates 
the power of the board of directors in boosting banking stability. This study discerns 
the fundamental role of the board of directors as the main corporate governance 
mechanism and internal player in the stability of banking institutions.

Keywords  Board of directors · Corruption control index (CCI) · Corporate 
governance · Z-score · OECD banks

JEL Classification  C33 · G20 · G30

1  Introduction

In recent years, banking institutions have experienced severe global crises. These 
disruptions correlate with recurrent periods of financial stress. Some institutions 
have gone bankrupt, while others have suffered from financial turmoil due to 
economic and financial decline in their countries. This was essentially the result 
of a poor corporate governance system (Choi 2000). In normal instances, bank 
functions are considered as a solid network heading to its objectives. However, 

 *	 Nejla Ould Daoud Ellili 
	 oulddaoudnejla@yahoo.fr

1	 Higher Institute of Management of Gabes, Gabès, Tunisia
2	 University of Economics and Management of Tunis, Tunis, Tunisia
3	 College of Business, Abu Dhabi University, Abu Dhabi, UAE

http://orcid.org/0000-0003-1032-3965
http://crossmark.crossref.org/dialog/?doi=10.1007/s11846-022-00605-w&domain=pdf


2832	 M. Sallemi et al.

1 3

disturbances caused by fluctuations in the monetary sphere threaten the banking 
environment’s stability.

Djebali and Zaghdoudi (2020) consider banking stability as “the degree 
of resistance of the bank to protect itself against financial shocks and adverse 
events”. Moreover, it guarantees continuity of bank solvency in bad economic 
situations. Banks’ insolvency risks must be reduced to maintain an acceptable 
level of stability.

The drawbacks of the traditional financial system appeared during the interna-
tional crisis that shook the world in 2007 (Trabelsi 2011; Fakhfekh et al. 2016). This 
crisis has contributed to a decline in financial institutions and the collapse of several 
economies worldwide. This has led to many questions about banks’ ability to defend 
themselves against economic disturbances and shocks as well as about adequate 
solutions to financial failures (Bourkhis and Nabi 2013; Rosman et al. 2014).

Since then, the banking profession has become more complex. The main concern 
of banking institutions is to maintain the continuity of their economic and financial 
growth. Consequently, new measures have been suggested to guarantee profitable 
management of banking institutions (Becht et al. 2011). Interestingly, banking gov-
ernance has received particular attention, and governments worldwide have offered 
reforms to the compensation structures of bank executives in order to preserve the 
stability of their financial systems. Some researchers studied the poor performance 
of financial institutions, in particular, following the crisis which affected the sub-
prime mortgage sector in the United States in 2007and depicted various short com-
ings in the system of banking governance.

The Organization for Economic Cooperation and Development (OECD) attrib-
uted the financial crisis to the weaknesses and shortcomings of corporate govern-
ance arrangements (Kirkpatrick 2009). Thus, better bank supervision is deemed nec-
essary to effectively manage risks (Acharya and Richardson 2009; Demirgüç-Kunt 
et al. 2018).

The benefits of sound governance frameworks are well recognized (Claessens 
and Yurtoglu 2013; Boubacar Diallo 2017), particularly in terms of improving per-
formance and efficiency, allowing better access to financing, lower cost of capital, 
and more favor to all stakeholders. Similarly, weak banking governance can increase 
risk by affecting the quality of banking assets and causing financial volatility, which 
is often associated with a lack of transparency and fragility in terms of risk taking. 
All of these factors complicate the mission of supervisors from legal and procedural 
points of view (Mehran et al. 2011).

Strong banking regulations are implemented to avoid complex financial inter-
mediation activities such as securitization, which encourages excessive risk-taking. 
Furthermore, risk specifically increases systemic hazards, and subsequently leads 
banks to stability problems. Therefore, better governance measures are meant to 
fix the level of risk taking (Gorton and Rosen 1995; Dinç 2005). Thus, the differ-
ent banking risks to which the bank is exposed, namely financial risks (Barth et al. 
1998; Campbell 2007a b), operational risks, and accidental risks (Greuning and Bra-
jovic-Bratanovic 2004) have been investigated.

The problems of banking governance include the attention given to national legis-
lative systems, adoption of codes of good practice, development of good governance 
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models, identification of the board of directors, and role of management (Lombardi 
2012).

In addition, the principles of the OECD (2015) stipulate that corporate govern-
ance is aligned with the strategic choices of the institution, paying particular atten-
tion to the effective monitoring of management by the board of directors and the 
board’s responsibility towards the firm and shareholders. The OECD defines the 
governance framework as “promoting transparent and fair markets and the efficient 
allocation of resources” while paying particular attention to the role played by stake-
holders in control and monitoring.

Additionally, the boards of directors of banking institutions play a key role in 
controlling and managing risks in both internal and external governance measures 
in the financial market. Banking governance considers the distribution of rights 
and liabilities between various parties in the bank, including shareholders, leaders, 
board of directors, and other stakeholders. It also specifies the rules and procedures 
for decision-making. Process. Therefore, a bank’s governance structure determines 
which participants have power to combat corruption, which is a coherent theme in 
terms of banking stability. In recent years, increasing attention has been paid to how 
banking institutions interact with their stakeholders.

Corruption is linked to irregularity in the decision-making process in exchange 
for improper incentives or advantages. The control of corruption is at the heart of 
development policies. Recent studies justify the effectiveness of anti-corruption 
measures from an innovation perspective (Anokhin and Schulze 2009; Dang and 
Yang 2016; Xu and Yano 2017).

This study explores the possible links between the board of directors and banking 
stability by considering the moderating role of corruption control. To the best of our 
knowledge, no study has examined the impact of the board of directors on a bank’s 
stability by considering the role played by corruption control; therefore, this study 
sheds light on this topic. OECD banks were the subject of this study for two reasons. 
First, OECD banks are interested in examining the impact of corruption control on 
improving their stability. Second, OECD countries were selected based on their tight 
regulations and high resilience to the financial crisis of 2007–2008.

As shown in Fig. 1, developed countries (Canada, Finland, France, Ireland, and 
Switzerland) have a higher level of corruption control than emerging countries 
(Bahrain, Jordan, Qatar, Turkey, and United Arab Emirates). Finland has the highest 
control of corruption among developed countries, and the United Arab Emirates has 
the highest control of corruption among emerging countries.

The research questions were as follows. What is the impact of board governance 
on the insolvency risk and banking stability? To what extent does corruption control 
moderate the relationship between board of directors and banking stability?

This study makes two significant contributions to the literature: First, we explored 
the explanatory factors, particularly the attributes of the board of directors, that con-
tribute to banking stability. Second, we examine the relationship between bank sta-
bility and the degree of corruption control. Empirically, we contribute to the litera-
ture by observing that many studies have examined the direct relationship between 
banking governance and banking stability (Dong et  al. 2017; Ghosh 2018; Raouf 
and Ahmed 2020), but relatively little attention has been paid to the interaction 
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effect of a country’s corruption control in the banking sector. Our contribution 
relates to the integration of CI as a moderating variable in the study of the relation-
ship between the board of directors and banking stability. Thus, we evaluate whether 
corruption control strengthens or weakens managerial relationships, which can open 
up new perspectives. This study uses a sample of 74 banks in 10 OECD countries 
from 2006 to 2016. The empirical results show the importance of controlling cor-
ruption, which significantly moderates the behavior of board members in improving 
banking stability.

The remainder of this paper is organized as follows. Section 2 surveys the litera-
ture and develops hypotheses. Section 3 describes the research design, including the 
sample, model, and measurement of the variables. Section 4 presents the empirical 
results. Finally, Sect.  5 provides the conclusions and recommendations for future 
research.

2 � Theoretical framework and development of hypotheses

2.1 � Conceptual and theoretical framework

The financial literature includes theories on banking stability and regulation. These 
theories consist of agency (Jensen and Meckling 1976), and political regulation the-
ories (La Porta et al. 1998).

According to agency theory, the corporate governance mechanisms are used to 
control managers and subsequently increase their efficiency. However, a manage-
rial entrenchment strategy weakens the power of these mechanisms to manage the 
firm properly and benefit shareholders (Alexandre and Paquerot 2000). In addition, 
executive incentives are generally considered effective tools to motivate and align 
managers’ interests with those of shareholders (Berle and Means 1932; Holmstrom 
1979; Grossman and Hart 1983; Murphy 1999; Bebchuk and Fried 2004; Bebchuk 

Fig. 1   Control of Corruption in the 10 OECD Countries in 2016. Source: Worldwide Governance Indica-
tors. http://​info.​world​bank.​org/​gover​nance/​wgi/​Home/​Repor​ts

http://info.worldbank.org/governance/wgi/Home/Reports
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et al. 2010). The theory of political regulation states that politicians do not neces-
sarily seek to maximize social well-being, but their own well-being (La Porta et al. 
1998). Politicians can compel banks to lend funds to companies for political pur-
poses (Chen et al. 2015). Conversely, large banks can abide by the decisions of poli-
ticians so that the rules of supervision of the financial system fit their own interests. 
Thus, banking supervision by public authorities can negatively affect bank efficiency 
and credit allocation stability.

In addition to the abovementioned theories, Giammarino et al. (1993) model is 
inspired by agency theory and proposes the creation of effective oversight mecha-
nisms that solve conflicts of interest and reduce the costs arising from agency con-
flicts in the process of banking governance. This model relates capital ratio and risk-
taking through asymmetric information. Indeed, the regulator has no information on 
the quality of a bank’s assets or ideas regarding its choice to change its risk profile. 
The model proposed by Giammarino et al. (1993) considers the agency relationships 
among depositors, banks, and regulators, which represents the probability of default 
and gives great importance to the regulatory financial system based on deposit insur-
ance and a precise level of equity (Vilanova 2006).

2.2 � The effect of board of directors on banking stability

In all countries worldwide, the main objective of banking institutions is to establish 
a strong board of directors system that aims to improve corporate governance by 
setting standards for the size, composition, structure, and responsibilities of board 
members. Following previous studies examining the impact of the board of directors 
on banking stability (Karkowska and Acedański 2020; Fernandes et al. 2021; Gilani 
et  al. 2021; Marie et  al. 2021), this study considers the attributes of the board of 
directors, including board size, board independence, board diversity, board duality, 
and number of board meetings.

2.2.1 � Board size

In corporate governance literature, there is no agreement on the impact of board 
size on board efficiency. Daily et al. (1999) and Kiel and Nicholson (2003) confirm 
that a large number of directors might be necessary in large financial institutions 
to increase the pool of expertise and available resources as well as the potential for 
establishing contacts with various customers and depositors. In addition, Bouwman 
(2011) indicated that a large number of directors not only strengthened the board 
of directors, but also provided essential resources such as professional networks, 
domain knowledge, skills, and experience. However, Jensen (1993) and Hermalin 
and Weisbach (2003) state that a high number of directors decreases the efficiency 
and control of risk management because of the higher agency costs related to prob-
lems encountered by directors and difficulties in coordination and communication. 
Empirically, Ladipo and Nestor (2009) indicate that the best-performing European 
banks have smaller boards. In addition, Pathan and Faff (2013) reveal that Ameri-
can banks with smaller boards have superior financial performance. More recently, 
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Karkowska and Acedański (2020) confirm a negative association between board size 
and banking stability. Hence, our first hypothesis is as follows.

H1.a   There is a negative association between board size and bank stability.

2.2.2 � Board of directors composition

2.2.2.1  Board independence  This study considers board independence another 
essential characteristic that can significantly impact bank efficiency and risk. Several 
studies confirm an inverse relationship between board independence and banking sta-
bility (Linck et al. 2008; Minton et al. 2011). In addition, Erkens et al. (2012) confirm 
that board independence within banks reduces stock market returns. Similarly, Pathan 
and Faff (2013) note that board independence decreases banking performance. There-
fore, the presence of independent directors on the board does not always guarantee 
better performance. Independent directors should use their skills better and apply 
their expertise and knowledge in their decision-making processes (Adams and Fer-
reira 2007).

In contrast, several theoretical reasons explain why greater board independence 
can be beneficial and effective at the board level (Fama and Jensen 1983). These 
arguments highlight the important role of independent directors in protecting their 
reputation in the market, which should make them more effective at monitoring 
and disciplining managers, reducing opportunistic costs, and protecting sharehold-
ers’ interests. Other studies confirm that board independence has a positive effect 
on banking performance (Agrawal and Knoeber 1996; Skully 2002; Park and Shin 
2004; Pathan et  al. 2007). More recently, Ghosh (2018) shows that greater board 
independence is essential not only to further enhance profitability but also to reduce 
the insolvency risk within banking institutions. More recently, Fernandes et  al. 
(2021), Gilani et al. (2021), and Trinh et al. (2021) confirm that board independence 
is positively associated with banking stability. Thus, our second hypothesis predicts 
a positive relationship between the presence of independent directors on a board and 
banking stability.

H1.b   There is a positive association between board independence and banking 
stability.

2.2.2.2  Women on board  The greater presence of women on boards affects corpo-
rate governance dynamics in several ways. Several studies have shown that a higher 
proportion of female directors negatively affects performance (Adams and Ferreira 
2007; Berger et al. 2014) whereas others have confirmed the opposite effect (Carter 
et al. 2003; Erhardt et al. 2003; Owen and Temesvary 2018). Adams and Ferreira 
(2007) explain the negative impact of excessive monitoring or lack of experience. 
Berger et al. (2014) confirm that the presence of women on boards increases banks’ 
risk-taking decisions in Germany, although the economic impact is marginal. How-
ever, the evidence of its impact on bank performance and risk is far from simple. 
Kanter (1977) suggests that the performance benefits are only achieved when the 
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proportion of women in the board reaches the “critical mass” that will allow women 
to form coalitions within the board, help each other’s and influence the culture of the 
board. Several empirical studies confirm a positive relationship between a higher pro-
portion of female directors and accounting performance (Carter et al. 2003; Erhardt 
et al. 2003; Gulamhussen and Santa 2015).

Owen and Temesvary (2018) show that women’s participation has a positive 
effect as soon as a minimum threshold of gender diversity is reached. However, this 
positive effect is only seen in better-capitalized banks.

Regarding gender differences in attitudes towards risk, organizational psychology 
and economics documents show that women tend to be more risk averse than men 
(Palvia et al. 2020). More recently, Marie et al. (2021) reveal that board diversity has 
a positive and significant impact on Egyptian bank stability. Based on these argu-
ments, we formulate the following hypotheses:

H1.c   There is a positive association between the presence of women on a board of 
directors and banking stability.

2.2.3 � The board of directors

2.2.3.1  Board duality  Another important feature of the board is the dual appoint-
ment of the CEO and the chairperson. Two opposing arguments exist in the literature 
regarding the potential effects of board duality on bank operations and performance. 
Organizational theorists (Anderson and Anthony 1986) argue that combined leader-
ship structures on top of the hierarchy can reduce information costs and improve 
the stability and performance of banking institutions. Empirical studies in the bank-
ing sector have provided mixed results. Agency theorists consider board duality to 
weaken board supervisory powers and increase governance costs (Lipton and Lorsch 
1992; Jensen 1993; Lasfer 2006). Additionally, duality allows leaders to take advan-
tage of their power to achieve personal interests (Dey et al. 2011). Hence, the third 
hypothesis is as follows.

H1.d   There is a negative association between the duality and banking stability.

2.2.3.2  Number of board meetings  This study tests whether the frequency of meet-
ings has performance advantages in terms of efficiency and banking risk taking. 
There is no consensus in the empirical literature regarding the impact types. Andres 
and Vallelado (2008) reveal a non-significant relationship between board meetings 
and banking performance. Conger et  al. (1998) confirmed a positive relationship 
between the number of board meetings and internal governance, which indirectly 
facilitates performance through reduced agency costs and lower risk-taking behavior. 
Adams and Mehran (2003) and Grove et  al. (2011) added that compared to non-
financial companies, banks require more frequent board meetings because of their 
business complexity. Liang et al. (2013) reveal that the frequency of such meetings 
improves both the performance of banks and the quality of their assets, leading to an 
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interesting reduction in banking risk. Based on this argument, we propose the follow-
ing hypotheses:

H1.e   There is a positive association between the number of meetings and banking 
stability.

2.3 � The moderating effect of corruption control on the relationship 
between board of directors and banking stability

In the theoretical literature, the alignment hypothesis states that blockholders can 
impose increased oversight on management and use their power to push managers 
to make appropriate decisions that will increase shareholder wealth and firm value 
(Jensen and Meckling 1976; Shleifer and Vishny 1986). According to this hypoth-
esis, having blockholders in an ownership structure could leave managers with fewer 
discretionary opportunities to engage in credit-corruption.

The actions, interactions, and decision-making processes of the board of directors 
within the framework of a sustainable corporate governance system aim to prevent 
corruption in companies (Elkington 2002; Lozano 2012; Allais et al. 2017; Fuente 
et al. 2017; Adnan et al. 2018; Schrippe and Duarte Ribeiro 2019).

The board of directors is responsible for the adoption and implementation of the 
corruption prevention code within the company as well as the definition of the sus-
tainable strategic objectives of the corporation.

Thus, the sustainability of banking institutions is the main example of overall 
business sustainability which aims to avoid negative externalities in the environment 
(Elkington 2002), and subsequently leads to better banking and economic stability.

A bank’s sustainability is based on activities that positively contribute to sustain-
ability (i.e., ecological, social, economic, political, and territorial) by the board of 
directors and management of the institution (Schrippe and Duarte Ribeiro 2019). 
From this perspective, corruption requires firms to implement sustainable strategies 
to prevent it (Atangana Ondoa 2014).

Corruption is a fundamental obstacle to economic and social development and 
hinders sustainable economic development, particularly in developing countries 
(Spyromitros and Panagiotidis 2022). For banks, corruption increases costs and 
presents excessive risks, which reduce stability. Undoubtedly, banking institutions 
need strict anti-corruption measures to protect their reputations and stakeholders’ 
interests (World Bank 2020). In banking governance codes, ethical behavior plays a 
crucial role in preventing corruption and is mainly seen as an effect of anthropologi-
cal, ethical, and moral attitudes. According to Beck et al. (2005), the corruption of 
financial intermediaries mitigates the efficient allocation of capital for small busi-
nesses, forcing them to miss profitable investment opportunities and subsequently 
reduce their economic growth.

La Porta et al. (1998) confirm that corruption negatively affects bank loans in coun-
tries with poor investor-protection laws. In countries with strong investor protection 
laws, banks have the assurance of getting their money back, even if debtors are in pay-
ment default. The transparency and strength of the legal system serve to reduce the 
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level of corruption, which in turn leads to better banking efficiency. Even in the case 
of borrower bankruptcy, the bank is protected by law. It can recover funds or take pos-
session of business. Corruption reduces protection and paralyzes banking systems. In 
many countries, efforts to reduce or eliminate corruption have failed (Persson et  al. 
2013; Ajim Uddin et al. 2020). Thus, anti-corruption measures are advantageous and 
can reduce the risk of bank loss for banks (Demirgüç-kunt and Detragiache 2000; Beck, 
et  al. 2005). These measures are effective in helping companies move from seeking 
political relationships to strengthening innovation (Anokhin and Schulze 2009; Dang 
and Yang 2016; Xu and Yano 2017). The governance system within banks and national 
anti-corruption laws are the two main pillars operating in complex scenarios. Sustain-
able banking governance aims to establish an efficient board of directors to facilitate 
decision making and ensure banking stability.

In addition, national legislation in each country aims to prevent corruption among 
financial and non-financial companies and reduce negative impacts on the environment.

Thus, a relevant question arises regarding the role of the board of directors in the 
application of national law and anti-corruption measures to ensure a decrease in insol-
vency risk and improve banking stability by integrating the corruption control index.

Following these arguments, different hypotheses are developed:

H2   The relationship between the attributes of board of directors and banking stabil-
ity is affected by the degree of corruption control.

H2.a   The relationship between board size and banking stability is affected by the 
degree of corruption control.

H2.b  The relationship between board independence and banking stability is affected 
by the degree of corruption control.

H2.c  The relationship between the presence of women on board of directors and 
banking stability is affected by the degree of corruption control.

H2.d   The relationship between the duality of the chairperson of the board and the 
CEO, and banking stability is affected by the degree of corruption control.

H2.e  The relationship between the number of meetings and risk of insolvency is 
affected by the degree of corruption.

3 � Research methodology

3.1 � Sample and data

This study uses a sample of 74 commercial banks operating in ten OECD coun-
tries (Canada, Switzerland, France, Ireland, Finland, Turkey, Qatar, Bahrain, Jor-
dan, and the UAE) from 2006 to 2016. The year 2006 marks the beginning of the 
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subprime mortgage crisis (Amadeo 2021) whereas 2016 marks the beginning of 
the recovery from the financial crisis of 2007–2008 (McKinsey Global Institute 
2018). Data were collected from DataStream and included information on bank-
ing governance mechanisms (measured by the attributes of the board of direc-
tors) and the control variables. Macroeconomic variables were extracted from the 
World Bank’s website.

3.2 � Variables

The dependent variable is the Z-score, which measures financial stability. Table 1 
presents all independent variables, along with their respective notations, measures, 
expected signs, and sources of data.

3.3 � Methodology

3.3.1 � Impact of board of directors on Banking Stability

The impact of the board of directors on banking stability is tested using the follow-
ing general model:

Several banking risk measures have been used in the literature. In this study, 
banking risk is proxied by the Z-score, a synthetic indicator considered a measure 
of bank insolvency risk. In addition, this measure is widely used to assess bank 
financial health (Schaeck and Wolfe 2006; Worrell et  al. 2007). This indicator is 
commonly mentioned in the literature (Boyd and Runkle 1993; Lepetit et al. 2008; 
Laeven and Levine 2009; Houston et al. 2010; Demirgüç-Kunt and Huizinga 2010). 
According to Houston et  al. (2010), this risk-taking measure is linked mainly to 
creditors’ rights and shared information, which subsequently promotes economic 
growth (Fig. 2). A higher Z-score indicates a decrease in insolvency risk, suggest-
ing that the bank is more stable. Banking stability reflects its ability to remain sol-
vent under difficult economic conditions by using its capital and reserve accounts. In 
other words, it is a bank’s ability to resist and protect itself from adverse events and 
macroeconomic shock. The Z-score was calculated according to Čihák and Hesse 
(2010), as follows:

(1)

Z it =�0 + �1Bsize it + �2Bindp it + �3Bfemale it + �4Bdual it + �5Bmeetings it
+ �6 Siz it + �7LTA it + �8NPL it + �9GDP it + �10 Inf it + � it

Zit =

ROAit +
Eit

TAit

�ROAit
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where ROA is the return on assets, E/TA is the ratio of equity, and σ ROA is the 
standard deviation of ROA.

3.3.2 � The moderating role of the corruption control index

The objective of this section is to study the moderating effect of CI on the relation-
ship between the board of directors and banking stability.

To test Hypothesis (H2), CCI was used to moderate the relationship between the 
attributes of the board of directors and bank stability (Fig. 3). Specifically, the fol-
lowing model was developed to better understand whether the level of corruption in 
a country affects the relationship between board governance and banking stability.

H1a

H1b 

H1c 

H1d 

H1e 

Board of directors’ 
attributes

Board 
independence

Women on board Banking stability

Board size    

Board duality 

The number of board 
meetings

Fig. 2   The effect of board of directors’ attributes on banking stability

H2a 

H2b 

H2c 

H2d 

H2e 

Board of directors’ 
attributes 

Board size    

Board 
independence

Women on board

Board duality

Number of board 
meetings

Banking stability

Corruption 
Control

Fig. 3   The effect of corruption on the board of directors-bank stability relationship
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4 � Empirical results

4.1 � Descriptive statistics

Table 2 presents descriptive statistics for the variables included in this study. The 
average of Z-score of all the banks included in the sample (the dependent vari-
able) for the period between 2006 and 2016 was 66.70. As for independent vari-
ables, the mean (standard deviation) of board size was 15.71 (4.02), the average of 

(2)
Z it = �0 + �1CCIit + �2Bsize it + �3Bsize × CCI it + �4 Size it + �5 LTA it

+ �6NPL it + �7GDP it + �8 Inf it + � it.

(3)
Z it = �0 + �1CCI it + �2Bindp it + �3Bindp ∗ CCI it + �4 Size it

+ �5LTA it + �6NPL it + �7GDP it + �8 Inf it + � it,

(4)
Z it = �0 + �1CCI it + �2Bfemale it + �3Bfemale ∗ CCI it + �4 Size it

+ �5LTA it + �6NPL it + �7GDP it + �8 Inf it + � it,

(5)
Z it = �0 + �1CCI it + �2Bdual it + �3Bdual ∗ CCI it + �4 Size it

+ �5LTA it + �6NPL it + �7GDP it + �8 Inf it + � it.

(6)
Z it =�0 + �1CCI it + �2Bmeetings it + �3Bmeetings ∗ CCI it + �4 Size it

+ �5 LTA it + �6NPL it + �7GDP it + �8 Inf it + � it

Table 2   Descriptive statistics Variables Mean STD Min Max

Z-score 66.70 28.89 − 27.99 99.00
Bsize 15.71 4.02 6.00 28.00
Bindp 45.30 14.18 1.02 86.12
Bfemale 34.39 20.28 0.00 71.94
Bdual 0.51 0.50 0.00 1.00
Bmeetings 12.35 5.92 3.00 47.00
Size 17.84 2.18 11.59 21.69
LTA 64.38 19.57 9.5 123.59
NPL 5.39 7.33 0.05 67.80
GDP 2.74 3.25 − 8.26 7.60
Inf 1.08 0.92 − 1.14 2.81
CCI 0.91 0.67 − .019 2.50
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board independence (standard deviation) was 45.30% (14.18%). The average (stand-
ard deviation) of women on board was 34.39% (20.28%), and almost 35% of board 
members were female directors. The average (standard deviation) of board duality 
is 0.52 (0.5). The number of meetings on the board of directors was 12.35, with a 
minimum of three meetings and a maximum of 47 meetings per year.

With regard to control variables, the average size of the banks was 17.84 with 
a minimum of 11.60 and a maximum of 21.69. The average bank liquidity "LTA" 
was around 64.39%, its minimum was 9.5%, while its maximum was high, reach-
ing 123.59%. This can be explained by banks’ excessive liabilities included in the 
sample. The values of the bank’s credit risk “NPL” were ranging between 0.05% 
and 67.8% with an average of 5.39%, which shows that most banks had a low rate of 
non-performing loans.

With regard to the moderating variable, the average corruption control index 
was 0.91, with a minimum of − 0.19 and a maximum of 2.5. This index was col-
lected from the World Bank and is commonly used in literature (Kaufmann et al. 
2010). It must be between − 2.5 and 2.5, and a higher value of CCI indicates less 
corruption. Overall, most banks in our sample have good corruption controls.

Table  3 presents the annual mean values of all the variables over the years 
included in the analysis. The mean of Z-score index was 73.40% in 2006, which 
decreased to 63.30% in 2016. This finding can be explained by the negative 
impact of the financial crisis on banks’ stability. As for the board of directors 
variables, the mean board size was 16.10 which 2006 and remained almost sta-
ble throughout the study period. The means of board independence and duality 
increased from 2006 to 2016, while the means of board diversity and the num-
ber of board meetings decreased from 2006 to 2016. The means of size, loans to 
assets, GDP, and the corruption control index decreased from 2006 to 2016, while 
the means of non-performing loans and inflation increased from 2006 to 2016.

Table  4 presents the mean values of the variables included in this study per 
country. Developed countries (Finland, Canada, Switzerland, Ireland, and France) 

Table 3   The mean of all the variables over the years

Variables 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Z-score 73.40 73.66 73.03 65.67 64.27 64.33 63.93 63.97 60.13 61.87 63.30
Bsize 16.10 15.39 15.72 15.64 15.45 15.71 15.82 15.59 15.90 15.95 15.94
Bindp 42.70 42.18 41.16 41.48 46.55 47.90 46.71 50.46 50.33 46.85 45.01
Bfemale 37.97 37.20 36.84 31.01 31.69 30.46 36.73 35.87 34.20 33.95 32.23
Bdual 0.48 0.44 0.52 0.58 0.57 0.56 0.55 0.54 0.54 0.53 0.53
Bmeetings 12.60 12.58 12.86 12.36 12.51 12.37 12.79 13.10 12.09 11.57 11.21
Size 19.90 19.34 19.39 18.44 17.45 17.54 15.57 14.60 14.62 13.56 15.55
LTA 71.09 71.87 70.74 69.19 68.43 60.88 58.05 57.90 57.45 59.58 59.65
NPL 1.40 1.27 1.77 3.24 3.55 4.05 8.66 8.54 13.24 7.04 6.64
GDP 5.32 7.24 8.50 1.71 0.96 0.61 1.06 0.85 0.38 1.94 1.71
Inf − 0.43 − 0.99 0.47 2.22 0.11 2.26 2.69 2.66 2.44 0.21 0.20
CCI 0.95 0.94 0.96 0.97 0.89 0.88 0.85 0.80 0.81 0.81 0.88
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have higher Z-scores than emerging countries (the UAE, Qatar, Jordan, Bahrain, 
and Turley). More particularly, Finland had the highest Z-score (91.98%), while 
Turkey had the lowest Z-score (32.93%). As for the board of directors variables, 
the highest mean of board size is in Canada (18.87), the highest mean of board 
independence is in France (58.74%), with a slight difference compared to Finland 
(58.51%), the highest mean of board diversity is in Finland (57.37%), the highest 
mean of board duality is in Bahrain (0.85), and the highest mean of the number of 
board meetings is in Ireland (14.66), with a slight difference compared to Finland 
(14.54). These results indicate that developed countries have stronger boards of 
directors that are associated with higher Z-scores.

Similarly, the highest means of size, loans to total assets, GDP, and corruption 
control index are in developed countries, while the highest means of non-performing 
loans and inflation are in emerging countries.

Table 5 presents the correlation matrix and shows that all the correlation coeffi-
cients are less than 0.7 in absolute value (Kervin 2010) which confirms the absence 
of multicollinearity between the independent variables.

In addition, Table 6 indicates that the variance inflation factors (VIF) are lower 
than four, which is the threshold suggested by Benavent and Evrard (2002). This fur-
ther confirms the results of the correlation matrix and absence of multicollinearity.

4.2 � Empirical results

4.2.1 � Impact of board of directors on bank stability

In this study, a two-step Generalized Method of Moments (GMM) system was esti-
mated. This estimation was suggested in the Monte Carlo studies conducted by 
Blundell and Bond (1998) and Blundell and Bond (2000).

The Sargan test was applied as part of the estimation to determine the validity of 
the instruments. Tables 7 and 8 illustrate the Sargan test results, which confirm the 
validity of the instruments. The results show that the lagged variable is significant 
at 1% level, indicating that it is difficult to quickly change the degree of insolvency 
risk within banks, and the decisions made during a year affect risk-taking in the 
future. In other words, granting credit in year N affects the banking risk level until 
the loan is paid fully. Consequently, this finding confirms that banking institutions’ 
insolvency risk is affected by positions generated by previous risk-taking decisions.

In addition, the empirical results reveal that board size (Bsize) negatively affects 
banking stability which confirms H1.a. This result corroborates those of Jensen 
(1993), Hermalin and Weisbach (2003), and Dong et al. (2017) and shows that the 
relationship between board size and banking stability is negative. This finding is 
explained by the high number of directors on the board, which decreases the effi-
ciency and control of risk management because of the higher agency costs. Thus, 
a large board size is associated with lower stability in banking institutions (Pathan 
and Faff 2013). These empirical results do not confirm the findings of Daily et al. 
(1999), Kiel and Nicholson (2003), and Elyasiani and Zhang (2015), who demon-
strate a positive relationship between board size and banking stability, because large 
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boards have a high field of expertise, a high level of available resources, and a high 
potential to establish contacts with various customers and depositors.

Board independence (Bindp) positively affects banking stability; therefore, H1.b 
is also validated. This result confirms Ghosh (2018), who confirms that independent 
directors decrease the asymmetry of information within a company, subsequently 
leading to an increase in banking stability.

Table 6   Variable Inflation 
Factors (VIF)

Variables VIF 1/VIF

Size 1.43 0.698
CCI 1.39 0.720
LTA 1.17 0.851
GDP 1.10 0.913
Inf 1.09 0.916
Bdual 1.07 0.936
Bmeetings 1.07 0.936
Bindp 1.04 0.963
Bfemale 1.03 0.966
NPL 1.03 0.970
Mean VIF 1.13

Table 7   Board of directors’ 
attributes and banking stability

Significant at a level of 10%, ** significant at a level of 5%, *** sig-
nificant at a level of 1%level

Dependent variable: Z-score

Independent variables Coefficient Z-Statistic

Z-score L1 0.89*** 17.01
Constant − 4.70*** − 3.31
Bsize − 0.87*** 16.20
Bindp 0.06*** 8.27
Bfemale 0.005** 0.66
Bdual 0.16 0.27
Bmeetings − 0.29*** − 8.69
Size − 0.67*** − 6.54
LTA − 0.02*** 3.08
NPL − 0.004*** − 3.33
GDP 0.03 − 0.55
Inf − 0.02 1.19
Hausman 0.34
Durbin–Watson 0.56
AR(1)-test (p value) − 3.22*** (0.001)
AR (2)-test (p value)
Sargan test (p value)

− 2.001 (0.45)
58.44 (0.28)
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As for the presence of female directors on the board (Bfemale), Table 7 shows 
that the coefficient of the number of women on board is positive and significant 
at 5%, which validates H1.c. This result supports those of Kanter (1977), Erhardt 
et al. (2003), and Temesvary et al. (2018) and reveals that the presence of women on 
boards has a positive effect on banking stability and that female directors are able to 
form coalitions and positively influence the company’s culture. Adams and Ferreira 
(2007) suggest the opposite results because of the lack of experience of women in 
corporate management.

In addition, the results indicate that board duality does not affect the risk of 
insolvency; therefore, H1.d is rejected. According to Aebi et al. (2012) and Berger 
et al. (2014), duality in the board of directors (Bdual) does not lead to an increase 
in opportunistic managerial behavior and, subsequently, does not deteriorate or 
improve stability within banks. This result contradicts Dong et al. (2017) findings, 
whose empirical results indicate that board duality is associated with a decrease in 
bank profitability and an increase in insolvency risk.

The second characteristic of the board of directors is the number of meet-
ings (Bmeetings). It was noticed that the association of this variable with stability 
was significantly negative at a level of 1%; hence, Hypothesis H1.e was rejected. 
According to Vafeas (1999) and Liang et al. (2013), the frequency of board meetings 
is negatively linked to performance, and therefore, stability. However, this result 
contradicts the findings of Conger et  al. (1998), who confirm a positive relation-
ship between the number of board meetings and banking stability because a high 
number of meetings mitigates information asymmetry and increases transparency by 
improving performance and reducing bank insolvency risk.

Regarding the control variables, bank size (Size), liquidity (LTA), and non-
performing loans (NPLs) negatively affect banking stability. Thus, large banks are 
riskier than small ones, based on the risk related to weighted assets, liquidity, and 
volatility of returns (Demsetz and Strahan 1997; Khan et al. 2017).

Liquidity risk (measured by an increase in the LTA ratio) negatively affects bank-
ing stability. These results are consistent with those reported by Bourke (1989), 
Molyneux and Thornton (1992), Barth et al. (1998), Beck et al. (2003), Kosmidou 
et al. (2005) and Khan et al. (2017). According to these researchers, a high level of 
liquidity reduces a bank’s vulnerability to default and therefore increases its finan-
cial stability.

For non-performing loans, they have a negative and significant impact on Z-score. 
This result indicates that an increase in the credit risk reduces financial stability. As 
a result, a high level of credit risk leads to the deterioration of assets and, subse-
quently, higher destabilization and lower stability (Iyer and Puri 2012; Louhichi and 
Boujelbène 2016).

4.2.2 � The moderating role of the corruption control

Table 8 illustrates the estimation results for the control corruption index’s impact on 
the relationship between governance and banking stability.

The results show that the interaction term Bsize*CCI was significantly posi-
tive (0.52, p < 0.01). This result confirmed that H2. Thus, the moderating effect 
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positively affects the relationship between the board size and bank stability. In the 
presence of high corruption control, a high number of directors improves the field of 
expertise, increases the potential to establish contact with various clients and depos-
itors, and reduces banks’ insolvency risk of the bank (Daily et  al. 1999; Kiel and 
Nicholson 2003). In other words, a high degree of corruption control in banks leads 
to better surveillance of board members’ decisions (Elkington 2002; Lozano 2012; 
Allais et al. 2017; Fuente et al. 2017; Adnan et al. 2018).

The interaction term Bindp*CCI was significantly positive (0.08, p < 0.01). This 
result confirmed that H2. The moderating effect of the CCI positively affects the 
relationship between the independence of the board and banking stability. Control-
ling corruption strengthens market discipline and influences the behavior of inde-
pendent directors to be firmer and stricter in protecting their reputation in the market 
(Fama and Jensen 1983). This promotes control of the governing body and reduces 
costs due to agency disputes, which positively influences the solvency and stability 
of the bank. Indeed, the presence of independent directors on the board limits man-
agers’ opportunistic behavior, which leads to a good agency relationship between 
shareholders and managers. In such a context of efficient banking governance, mem-
bers of the board of directors are obligated to increase their efforts and collaborate, 
leading to a reduction in insolvency risk by achieving performance sustainability 
and banking stability (Lombardi et al. 2019).

Similarly, regarding the composition of the board, Table 8 shows that the inter-
action term Bfemale*CCI is significantly positive (0.17, p < 0.01). This result is 
consistent with H2, confirming the moderating effect of CCI on the relationship 
between the presence of women on boards and the risk of bank insolvency. This 
result suggests a good corruption control in the banking sector. It strengthens the 
position of women since they do not belong to informal social networks dominated 
by men and also because of their risk-averse behavior, which consequently increases 
their effect on decision-making and improves banking stability (Gulamhussen and 
Santa 2015). Thus, female directors have a positive influence on accounting and 
market performance, and thereafter, on banking stability. These results suggest the 
predominance of the advantages associated with the participation of female direc-
tors on boards, which are linked to tighter control (Watson et al. 1993), conservatism 
in monitoring strategies and risks (Wiersema and Bantel 1992) and the quality and 
solidity of monitoring strategies and risks (Forbes and Milliken 1999; McInerney-
Lacombe et al. 2008).

Corruption control moderates the effect of the board of directors on insolvency 
risk and banking stability. Hypothesis H2 is supported by the moderating effect of 
CCI on the relationship between board duality and banking stability. The results 
show that the interaction term Bdual*CCI is negative (− 1.26) and significant at 
the 5% level. This indicates that good corruption control can reduce board duality, 
because it leads to the absence of supervision impartiality, thus achieving banking 
stability (Rachdi and El Gaied 2009). CCI is a form of internal and external audit-
ing that reduces managerial misconduct. In the case of duality, managers’ miscon-
duct is associated with a decrease in bank profitability and increased insolvency risk 
(Dong et al. 2017). According to agency theory, duality allows managers to leverage 
their power for their own benefit to the detriment of the company (Dey et al. 2011; 



2853

1 3

Impact of board of directors on insolvency risk: which role…

Dong et al. 2017). In addition, other researchers indicate that the government owner-
ship of banks facilitates the financing of politically desirable projects that optimize 
the private well-being of politicians instead of maximizing social welfare (La Porta 
et al. 2002; Sapienza 2004; Dinç 2005; Khwaja and Mian 2005). Therefore, H2 was 
validated.

Hypothesis H2 considers the moderating effect of CCI on the relationship 
between the number of meetings held by a board of directors and banking stabil-
ity. The results show that the interaction term Bmeetings*CCI is positive (0.21) 
and significant at 1%. This finding validates H2 and suggests that a high corruption 
control level facilitates bank transparency. In this case, a high number of meetings 
helps directors make the right decisions in the bank, which improves performance 
and reduces risk. Conger et al. (1998) suggested a positive relationship between the 
number of board meetings and a company’s internal oversight, which results in bet-
ter performance due to reduced agency costs and lower risk. Similarly, Marie et al. 
(2021) showed that the frequency of board meetings improves bank performance, 
leading to better banking stability.

Our analysis provides evidence that corruption control plays an important mod-
erating role in strengthening the positive impact of the attributes of the board of 
directors on financial stability. Banks with larger and dual boards are under stronger 
pressure and restrictions to avoid risky strategic decisions. Any changes in banks’ 
corporate governance regulations are expected to have a significant impact on their 
financial stability.

4.2.3 � Impact of board of directors on banking stability: developed versus emerging 
countries

Table  9 illustrates the impact of the corruption control index on the relationship 
between the boards of directors and banking stability in developed countries (Fin-
land, Canada, Switzerland, Ireland, and France). The results indicate a positive 
and significant interaction term, Bsize*CCI (0.35, p < 0.01). This result validates 
(H2) which states that the Corruption Control Index (CCI) positively moderates 
the relationship between board size and bank stability. In other words, the presence 
of many directors in a healthy and non-corrupt environment increases the scope of 
their expertise, expands the corporate network with various clients and depositors, 
enhances the efficiency of the decision-making process, and increases bank stability.

Regarding the composition of the board, the Bindp*CCI interaction term was 
positive and significant (0.61, p < 0.01). These results corroborate those of Fer-
nandes et al. (2021), Gilani et  al. (2021), and Trinh et al. (2021). In addition, the 
effective control of corruption in banking institutions increases the position and 
power of women on the board (Bfemle*CCI), which promotes and enhances bank-
ing stability (0.25, p < 0.01) (Marie et al. 2021).

The Bdual*CCI interaction term is negative (− 7.16) and significant at 1%. The 
moderating effect of CCI on the relationship between the number of board meet-
ings (Bmeetings*CCI) and banking stability is positive (0.62) and significant at 1%. 
The results for the developed countries are almost the same as those for the overall 
sample.
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Table 10 presents the impact of corruption control on the relationship between 
the board of directors and banking stability in emerging countries (the UAE, Qatar, 
Jordan, Bahrain, and Turkey). The results deviate slightly from those of developed 
countries. In fact, the interaction term Bsize*CCI has no effect on the relationship 
between the board of directors and banking stability (0.03, p = 0.32). This result 
rejects H2. Regarding the composition of the board of directors, CCI was found to 
positively moderate the relationship between independent directors (Bindp*CCI) 
on the board and banking stability (0.03, p < 0.01). Similarly, the interaction term 
Bfemale*CCI is positively and significantly correlated with banking stability (0.07, 
p < 0.01). The relationship between board duality (Bdual*CCI) and banking stabil-
ity was negatively moderated by CCI (− 3.21, p < 0.1), whereas the impact of the 
number of board meetings (Bmeetings*CCI) on banking stability was positively 
moderated by CCI (0.29, p < 0.01).

Comparing the results for developed and emerging countries, the difference is 
generally pronounced at the interaction term level. In particular, the significance of 
the coefficient is lower for emerging countries than it is for developed countries. 
This indicates that the degree of significance of the overall sample is essentially 
explained by the results for developed countries, which have stricter regulations 
and force the implementation of stronger corporate governance to achieve banking 
stability.

4.2.4 � Impact of board of directors on banking stability: pre and post‑crisis

Table 11 demonstrates the moderating effect of corruption control on the relation-
ship between the attributes of the board of directors and banking stability during the 
pre-crisis period between 2006 and 2008. The interaction terms Bsize*CCI (0.97) 
and Bindp*CCI (0.35) are positive and significant at 1%. This could be explained 
by the fact that in a highly regulated environment, additional and independent direc-
tors strengthen corporate governance and subsequently enhance banking stability. 
As For the board diversity, the term Bfemale*CCI is positive (0.31) and signifi-
cant at 5%. This result confirms H2 and the moderating effect of CCI on the rela-
tionship between the presence of women on boards and bank stability. The coef-
ficient of Bdual*CCI is negative (− 14.54) and significant at the 5%, whereas the 
Bmeetings*CCI interaction coefficient is positive (0.15) and significant at the 5%. 
These results are similar to those obtained for the entire analysis period.

Table 12 presents the moderating effect of corruption control on the relationship 
between the attributes of the board of directors and banking stability during the post-
crisis period between 2009 and 2016. The results indicate that the moderating effect 
of corruption control on the relationship between the board of directors and banking 
stability is weaker than that in the pre-crisis period. Only the impacts of board size 
and the number of board meetings are moderated by corruption control. More pre-
cisely, the interaction terms of Bsize*CCI and Bmeetings*CCI were positive (0.29, 
0.48) and significant at the 5% and 1% levels, respectively. This could be explained 
by the crisis effect, which hindered and degraded the quality of banking governance, 
thus deteriorating banking stability during this period (Díaz and Huang 2017).
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Bank governance should be reformed to reduce the negative impact of financial 
crises on stability. A major challenge for policymakers is determining an optimal 
financial balance that can maximize the benefits of reforms while minimizing the 
challenges associated with their implementation (Ghosh 2018).

5 � Conclusion

This study examines the impact of corporate governance on bank stability by consid-
ering the moderating role of corruption controls. Empirical analysis was conducted 
using a sample of banking establishments in OECD countries between 2006 and 
2016. The empirical results combine CCI, which indirectly addresses the relation-
ship between the board of directors and the insolvency risk of banks. These results 
provide a new way to diagnose and analyze the relationship between the governance 
of the board of directors and banking stability.

Governments play a fundamental role in controlling corruption, which, in turn, 
influences the relationship between the board of directors and banking stability. 
Thus, reforming governance in the banking sector seems delicate. Moreover, it is 
necessary to ensure the good practice of controlling corruption in different coun-
tries, which influences banks to guarantee more solid financial systems based on 
good governance to improve solvency and banking stability.

This study has several implications. The practical implication would help finan-
cial regulators in the different countries included in the analysis to determine the 
appropriate framework of effective board of directors’ rules and guidance and 
implement effective anti-corruption measures by their respective banking institu-
tions. This will reduce insolvency risk, maintain banking stability, and strengthen 
banks’ resilience in the face of different crises, such as the COVID-19 pandemic. 
This would ensure sustainable economic development. The strategic implication is 
related to the significant role played by corruption in a bank’s stability and financial 
decision-making process, which leads to a competitive advantage. As a result, anti-
corruption practices should be recognized as strategic decisions related to a bank’s 
stability.

This study had two limitations. First, this study only considered the board of 
directors’ variables. To explain banking stability better, other mechanisms of bank-
ing governance could be considered, such as the audit committee and ownership 
structure. Second, a further possible extension of this research could adopt a com-
parative approach between the countries used in the sample, considering the dif-
ference between the banking systems and the regulatory quality of these countries. 
This could have different effects on the relationship between banking governance 
and bank stability and would inform appropriate corrective actions to be taken by 
each country. Exploration of these newly suggested axes will be the subject of future 
research.
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