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Corporate governance and default probability: 
The moderating role of bank’s efficiency
Saif Ullah1*, Haitham Nobanee2 and M. Ali Kemal3

Abstract:  There is a need to explore the moderating role of banks’ efficiency in the 
relationship between corporate governance (CG) and default probability in Pakistan. 
Such attention is required due to poor bank governance, which threatens banks’ 
stability. This empirical study’s objective is to ascertain the impact of CG on bank 
default probability by considering banking efficiency as a moderating factor for the 
period spanning 2012–2020 by using secondary data from banks in Pakistan. The 
results, estimated using System GMM regression—whose robustness was confirmed 
through Driscoll and Kraay’s standard error approach findings—show a significant 
relationship between banks’ CG and bank efficiency. Banks’ better CG practices will 
improve bank efficiency toward financial soundness in Pakistan. Moreover, the 
current study puts forth certain implications, i.e. that the banks still need to improve 
the mechanism they use to implement corporate governance attributes to compete 
properly on the international stage.

Subjects: Economics; Finance; Business, Management and Accounting 

Keywords: corporate governance; banks’ efficiency; profitability; Z-Score; bank risk; pooled 
OLS

1. Introduction
Better corporate governance (CG) confirms that the business environment is transparent and all 
firms are independent, whereas weak corporate governance leads to mismanagement and corrup-
tion. Indeed, CG quickly changed and gained more attention after corporate scandals such as the 
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Enron and WorldCom incidents. A CG perspective requires banks to be managed in an excellent 
manner so that they can engage in expanded activities. Banks with strong CG can expand their 
product offerings, profitable activities, and services (Barine & Minja, 2023; Deb & Chandra, 2023).

Bank CG is more important than in other industries. A financial crisis can occur due to banks in 
a specific country losing the confidence and ability of the market through poor CG (Alabdullah 
et al., 2018; Balagobei, 2019). Claessens and Fan (2002), and later Crisóstomo et al. (2020), 
reported the cost of transactions and capital leading to capital market efficiency due to better 
CG. De Haan and Vlahu (2015) demonstrated how financial companies differ from non-financial 
companies. Financial and non-financial firm differences may also influence management struc-
tures and compensation schemes. Banks want to use stock options within limits because such 
stock options are highly leveraged and may disturb those banks’ debt-issuing costs and the CG 
market.

Moreover, similar measures have been emphasized by Mongid et al. (2020) to address financial 
firms’ CG, debt risk and efficiency. According to Ahmed et al. (2020), the purpose of a firm declaring 
bankruptcy as a default rule is to serve and build confidence, which can undermine banks’ financial 
stability and soundness to creditors. To guarantee the bank’s stability, the regulator can ensure 
liquidity, but the bank’s risk will result in overall financial stability objectives. Depositors and savers 
can help to avoid systemic collapse, financial contagion, and hardship. Indeed, a liquidity problem 
was the leading cause of the financial crisis; this problem is vital to developing countries. Jan et al. 
(2021) studied the nexus of Islamic CG and sustainability performance in financial institutions, 
focusing on the key elements of Islamic CG, namely Shariah board attributes and ownership 
structure, by examining its impact on the economy, society, and environment. Jan et al. (2022) 
investigated CG, risk management, and overall performance to ensure corporate sustainability in 
developing countries.

Government involvement among banks, depositors, and shareholders is high. Therefore, in 
a bank’s governance, the external CG mechanism plays a vital role and reduces the risk-taking 
behaviour of commercial banks by implementing the capital adequacy requirement (Fanta et al.,  
2013; Ullah, 2020). The CG process of banks in Pakistan is new, as the CG code of the Securities and 
Exchange Commission of Pakistan (SECP) was revised in 2019. Strategic valuation, such as asses-
sing bank efficiency improvements or decreases in bank defaults, is necessary; however, the 
available information is insufficient.

Bank efficiency can lead to a bearing of the debt burden and can benefit the well-being of 
depositors and routine people. This may be vital in shaping a buoyant economy and help achieve 
efficient economic progress. Less research has been conducted to examine the CG and efficiency of 
banks in developing countries. Therefore, investigating the relationship between CG and efficiency 
is essential (Proença et al., 2023). Better governance reduces the overall taxpayer burden by 
lowering essential borrowing costs. Hence, it is necessary to explore the roles of CG and bank 
default risk in developing countries (Mili & Alaali, 2023).

CG is considered the backbone of the financial system, leading to financial soundness in 
Pakistan. It can directly and indirectly influence banks’ default probabilities through unnecessary 
and extra risk-taking practices, which can harm Pakistan’s economy. Therefore, the critical 
research questions that need to be addressed are: What is the role of banks’ corporate governance 
in identifying bank efficiency and impact on bank default? Moreover, what is the moderating role of 
banks’ efficiency with corporate governance in determining default probability? The current study 
addresses this gap by considering the factors linked to CG and bank efficiency that affect default. 
Hence, this study contributes in multiple ways. First, it identifies the impact of banks’ CG on the 
banks themselves by preparing a composite index based on board size (the number of board of 
directors), managerial ownership for internal control, board independence, transparency, Chief Risk 
Officer (CRO) or chairman duality, and audit committee members. Second, we explore the 
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moderating role of the banking efficiency PCA index by ascertaining profit and management 
efficiency from EPS, operational efficiency, technical efficiency and cost efficiency of banks. 
Third, we investigate banks’ default and risk-taking practices with CG using a comprehensive set 
of financial soundness measures, namely the Z-score model. Moreover, bank-specific regulatory 
variables, such as the capital advocacy ratio, bank size, liquidity risk of advance to total deposits 
and capital advocacy ratio as risk management, are explored to contribute to this knowledge. 
Fourth, the current study employs a traditional approach in which financial ratios are used to 
assess banks’ default probability, and the relationship is tested through System GMM and 
D-K standard error regression analyses.

The remainder of this paper is organized as follows. Section 2 provides a brief review of the 
literature on the topic. In this chapter, we tried to explain the theoretical and empirical relation-
ships between corporate governance, efficiency and bank default. Section 3 unveils data avail-
ability, construction of variables, and model and estimation procedure selection. Section 4 explains 
the results obtained, whilst Section 5 concludes the study.

2. Literature review
The triangle gap model assumes that bank owners are only concerned about wealth maximization 
or investment returns and that business people are usually risk-averse. Tandelin, Kaaro, 
Mahadwartha, & Supriyatna, () put forth three points in their study to elaborate on the triangle 
gap model. First, it shows the ownership structure of corporate governance practices. Second, gaps 
exist between risk management and corporate governance, corporate governance and bank 
efficiency, and risk management and bank efficiency. Third and lastly, the different bank ownership 
structure has different risk management implications (Tandelin, Kaaro, Mahadwartha, & 
Supriyatna, 2014; Ullah et al., 2023). CG relates to the board of directors, top and senior managers, 
executives who govern the organization, minority shareholders, and other stakeholders. The 
Cadbury Report (1992) defines CG as “the process to direct and control the companies,” whilst 
Ullah (2020) endorses studies on CG. Moreover, Rodrigues et al. (2020) reported that CG is 
a collection of tools that external investors can use to protect themselves from expropriation 
caused by insiders. Efficiency refers to the value created by rational capital (Onumah & Duho,  
2020). Efficiency becomes important mostly when, with governance changes, the deregulation of 
state control is moderated. The economic efficiency of banks dominates their institutional stability 
(Burki & Ahmad, 2010). Moreover, “Risk” is the possibility of any incident or unfavorable occur-
rence/event disturbing the attainment of an organization’s aims or goals (Ullah et al., 2023).

2.1. Corporate governance
Better CG is the outcome of the internal and external CG tools that are essential for decreasing 
bank agency problems. Better CG in banks can improve risk valuation, initial threat processes, and 
risk protection (Ullah, 2020). The internal CG system is wide and not only bound to the hierarchy of 
the board of directors and their value in observing a bank’s management. By contrast, external CG 
mechanisms include government rules, principles, directions, and the market for corporate control 
(Fanta et al., 2013; Ghadamyari & Eslami Mofid Abadi, 2020). In Pakistan, the CG of recognized 
markets is characterized by less support from outside investors and capital markets but stronger 
support from financial institutions and large inside investors to attain efficiency in the corporate 
sector. Smaller (external) shareholders face the risk of expropriation when capital is transferred to 
more significant shareholders (Javid & Iqbal, 2010; Nazir & Afza, 2018). From the banking sector 
perspective, reported by Basel in 1999, the constitutional process of CG, in which the relationships 
of individual institutions and businesses are decided by their board of directors and senior 
management, manipulates how banks set corporate objectives. This includes generating economic 
returns to shareholders, business affairs, and day-to-day operations of the running process, 
considering stakeholders’ interests and placing corporate activities (Hopt, 2020). Higher institu-
tional ownership, part of CG, entails more risk before a financial crisis, so more significant share-
holders may encounter larger losses if a crisis occurs (Hong & Linh, 2023).
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Moreover, Vafeas (2005) claimed that corporations with larger CG boards may have lower 
earnings excellence. Pakistan’s Corporate Governance Code of 2010 recommends a minimum 
independent management ratio of approximately 50%. Additionally, Bouaziz et al. (2020) reported 
the link between managing profit and CG as board independence; an undesirable link exists 
between the two. Gruszczyński (2020) contended that board independence is the most frequently 
discussed aspect of board structural relations. Board directors are responsible for accepting, 
auditing, and rejecting business recommendations from management teams. In addition, when 
directors in the company have the right to make decisions, most of them may hardly reject the 
proposals submitted by each director. Companies effectively monitor their proportion of indepen-
dent directors. Zhu et al. (2020) studied the roles of Chinese Chief Executive Officer (CEO) and 
reported that management with good expertise is better supervised and is an extra helpful guide 
for upper-level executives.

Furthermore, CG components such as board size represent the total number of directors 
(Nuswantara et al., 2023). The board’s directors are the banks’ supreme governing bodies. They 
are responsible for setting a planned way of working for the bank and overseeing risk management 
policies (Boachie, 2023). Appointing senior management and establishing operational policies are 
the board’s responsibilities when conducting a bank’s business. The firm’s shareholders appoint the 
directors of the board. A strong, independent, skillful, knowledgeable, and experienced board 
should be appointed to perform its duties effectively and efficiently. Boards ought also to be 
actively involved in banking activities. In bad times, the bank’s active and involved board can 
help achieve survival and stability if it can evaluate problems and take corrective actions to solve 
them (Fernandes & Fich, 2023). In addition, with regard to attaining better CG, the addition of 
outside directors improves management monitoring. As the theory forecasts, this reduces conflicts 
of interest between investors. It also supports the argument, as per the results, that the board size, 
the financial company’s proficiency, and the performance are dissimilar (Bouteska, 2020). From the 
CEO in control perspective, larger boards are less effective because it is challenging to manage, 
coordinate, process, and deal with an organization’s strategic issues (Vitolla et al., 2020). Likewise, 
as a good CG component, transparency can strengthen the firm/banks (Liu et al., 2023).

Another component of CG, namely Chief Executive Officer (CEO) duality, occurs when the CEO is 
also the board chairperson (Boachie, 2023). If we conclude the power divide, then the person 
operating as both the CEO and chairman of the board should not recommend a perfect CG system 
(Berhe, 2023). Javid and Iqbal (2010) and Tahir and Sabir (2015) found that foreign and family 
owners adopt healthier governance and monitoring practices, consistent with agency theory. 
Moreover, De Haan and Vlahu (2015) claimed that the main drawbacks of CEO duality are 
recognized in the literature as per the CEO/chairman split rules, which include a negative impact 
on the board’s monitoring activity and increased executive power to affect board decisions. 
Moreover, Gupta and Mahakud (2020) and Gontarek and Belghitar (2020) discovered that the 
same person providing services as the chairman of the board and CEO for banks may result in 
lower returns on assets and cost efficiency. Fang et al. (2020) showed that the CEO’s control of the 
board’s decision-making ability, including CEO duality, is challenging due to the risk procedures of 
all banks used and is statistically significant.

In addition, CG components, such as managerial ownership and internal controls, refer to banks’ 
organizational and operational structure rules and governing controls, such as the process of 
reporting, risk-controlling functions, compliance, and internal inspection of the system (Waris & 
Haji Din, 2023). The main elements of CG are top management and expertise, whereas the board of 
directors provides a check-and-balance system for senior managers. Similarly, senior managers 
must adopt ethical methods for line managers, particularly business zones and activities. 
According to the four-eye management principle, significant decisions should be made through 
the communication and collaboration of more than one person. This principle should be imple-
mented even in small banks (Basel, 2006; Naqvi & Jones, 2020). Nazir and Alam (2010) stated that 
better internal controls increase bank performance, whilst Westman (2011) and Rashid (2020) 
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declared that ownership by management and board members contributes to bank profitability. For 
non-transparent banks, managerial ownership as an indicator of good CG is essential because it is 
challenging to monitor CG as an outsiders.

Agency theory proposes that ownership distribution plays a significant role in a firm’s control. 
From a CG ownership structure viewpoint, many countries have banking sectors with different 
ownership types for internal controls and shareholding ownership patterns. Therefore, in the case 
of the augmented version model, it was discovered that credit indicators would improve the 
efficiency of the central bank and that the private sector would demand responses to looser 
monetary conditions and shift their credit origination towards riskier borrowers (Bakhit & Bakhit,  
2014, 2014).

2.2. Banking efficiency
Banks can expand and strengthen their activities, funds, profitability, and quality by improving their 
CG. This development reflects the improved rivalry between banks and the banking sector to 
ameliorate efficiency (Basharat et al., 2014; Zainal et al., 2020). Corporate governance, like board 
size, can play an active role in determining efficiency (Forbes & Milliken, 1999; Heemskerk, 2019). 
The CG factor independent and non-executive board directors’ results show more improvements in 
the bank’s efficiency because independent and non-executive board directors can make fair 
judgments and carry out risk management at the required volume level, which can lead to banking 
profitability and efficiency (Ullah, 2020).

Moreover, asset growth, earnings price per share, and expense-to-assets ratio describe manage-
ment efficiency within a company. Increasing efficiency (management) increases banks’ profit-
ability (Ginesti & Ossorio, 2020). The efficiency of banks in Pakistan is higher than that of other 
firms (Burki & Niazi, 2010; Ullah, 2020; Zaman & Bhandari, 2020). The overall banking efficiency has 
been increasing over time in terms of technical, cost efficiency, and income efficiency (Sardari 
et al., 2013). Berger and De Young (1997) argued that cost efficiency and risk management have 
a fundamental relationship in controlling comprehensive management as a CG role for endorsing 
the protection and reliability of banks. Indeed, Hayat (2011) stated that very few studies on profit 
efficiency also examine banks’ technical efficiency. Profit and technical efficiency have improved 
over the years, and efficiency analysis provides a fair idea because it maximizes the firm’s profit 
from the given input resources.

In comparison, cost efficiency is hampered by government interference and the primary use of 
funds. Jan et al. (2022) declared that banks’ overall reporting performance improved over time, 
which may result from implementing business plans for the 2030 agenda in Malaysia. Moreover, 
Rustam and Rashid (2015) and Talpur (2023) found improvements in bank efficiency in Pakistan.

2.3. Probability of default
Risks signify actions with an undesirable impression which can decrease the current worth and 
stop development worth. Actions with hopeful impressions may offset adverse impressions or 
signify probabilities. IN HIS REVIEW OF CG for UK banks and other financial industry entities, Sir 
David Walker recommended that financial service organizations use risk-committee boards. The 
role of risk management in controlling and governing bank defaults in the financial sector was 
revolutionized in the 1970s when financial risk management became a priority for many small- 
and large-scale firms, such as banks, non-financial enterprises, and insurance companies, to reveal 
price variations. According to Lee (2023), executives allocate more time to risk-taking than to the 
operational level because the importance is likely to control practices at the strategic level.

During the past decade, risk management’s ability to control and govern banks, linked to 
developing a healthy and robust banking system, has also gained substantial consideration in 
developed and developing countries. Quintyn (2007) claimed that banks, shareholders, and stake-
holders have both interest and risk, which are complex. Indeed, risk management has become 
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more complex and different compared to standard CG practices through the supervision and 
regulation of governance. Pathan (2009) studied financial companies’ board independence, effi-
ciency, and Z-score, revealing that 212 large US bank holding companies (BHCs) from 1997 to 2004 
used the percentage of independent directors and systematic risk. Asset return risk, total risk, 
idiosyncratic risk, and the Z-score as dependent variables resulted in the opposite relationship. 
Farmer (2014) determined that companies were less involved in subprime lending, which is related 
to CG in terms of different gender-diverse boards, and later found that a larger ratio of female 
board members is related to increased risk-taking. Similarly, Farag and Mallin (2018) confirmed 
and endorsed the Chinese market by investigating the influence of CEO demographic character-
istics on corporate risk-taking. Elamer et al. (2020) observed substantial progress in bank efficiency 
when considering risk and quality governance factors. They examined the Z-score and bank default 
probability to determine the impact of risk. In addition, we find that banks with less risky assets are 
more efficient. This also indicates that banks with well-capitalized efficiency perform better. 
Therefore, better CG, risk, and quality factors can improve bank efficiency. Besides the aforemen-
tioned, investors and stakeholders are interested in banks; therefore, banks’ risk involvement is 
complicated because all beneficiaries have influential power and high-interest rates (Cotugno 
et al., 2020; Quintyn, 2007).

2.4. The theoretical framework
In this study, a self-developed framework was used based on the literature. The rationale of the 
aforementioned framework is to identify the relationship between CG and bank-specific variables 
and the impact that the former has on the latter. Indeed, bank-specific variables are important for 
all banks for the regulator, so ascertaining their impact on efficiency variables and bank default is 
crucial. The framework is as follows in Figure 1:

3. Data and methodology
This study examined the nexus of CG, efficiency, and default probability of Pakistani banks. The 
study uses data from 21 banks registered in the State Bank of Pakistan based on data availability 
from 2012–2020, collected from their financial reports (Appendix A). The advantages of the 
positivist perspective include objective data interpretation and research conclusions that are 
generally calculable, noticeable, and repeatable (Collins, 2011). The independent variable is corpo-
rate governance, composed of the board of directors/board size, executive, managerial ownership 
for internal control, chairman/chief executive officer (CEO) duality, board independence, and 
transparency. The corporate governance index is calculated using De Haan and Vlahu (2015), 
whilst Ullah (2020) studied the corporate governance index = board independence + CEO is chair-
man/duality + board size/board of directors + transparency + managerial ownership for internal 
control. Appendix B presents the variables and indicators used for the measurements.

Moreover, the moderating dependent variable is the bank’s efficiency index based on PCA of 
profit efficiency, management efficiency (EPS), technical, operational efficiency and cost efficiency. 
In addition to this is the bank’s default probability of seeing insolvency and financial soundness, 
which comprises the bank’s Z-score as the dependent variable. Moreover, Capital Advocacy Ratio 
(CAR), liquidity risk (LR), risk-taking practices (RTP), and bank size (BS) are the control factors. 
Liquidity risk is proxied by total advance to total deposit, and risk-taking practices (RTP) are proxied 
by total loan to total assets. The research design follows a positivist viewpoint and a deductive 
methodology. Banking data often exhibits dynamic behavior where the past values of variables 

Corporate 
Governance

Banks Efficiency 

Banks Default

Figure 1. Theoretical 
framework.
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influence the current and future values. System GMM allows researchers to incorporate lagged 
values of the dependent variable, helping to model this dynamic behavior accurately.

System Generalized Method of Moments (System GMM) is a statistical technique used in banking 
panel research to address endogeneity issues and estimate dynamic panel data models. Its key 
advantages include handling endogeneity, using efficient instrumental variables, accommodating 
heterogeneity, ensuring consistency and efficiency of estimates, modeling dynamic behavior, 
handling short panel data, overcoming endogeneity bias, conducting instrument validity tests, 
and working with non-stationary data. System GMM helps address endogeneity by using lagged 
values of the dependent variable and instruments to control for unobservable factors. System GMM 
allows for heterogeneous effects across individuals and periods. In banking panel research, this is 
valuable as banks may have different responses to economic shocks or regulatory changes, and 
these heterogeneous effects can be captured in the analysis. System GMM models is developed 
using the following equation: 

The Driscoll and Kraay (Newey-West) standard error method is a valuable tool in econometrics for 
dealing with heteroskedasticity and autocorrelation in data, allowing for more accurate statistical 
inference in regression analysis. D-K regression equation is: 

Where, DFI represents the default probability index through Z-Score. CG means corporate govern-
ance index, and BEI indicates banking efficiency index. i indicate the country while t-1 is the time 
indicating lag. While control factors are represented throughδjZit. Moreover, εit describes error term 
and φt refers to the fixed year effect i.year of common shocks. Moreover, α, β0, β1 and, β2 are to be 
estimated, unknown parameters are α, β0, β1 β2 and β3.

4. Result and discussion
The descriptive statistics of all examined variables were assessed using Stata-15 and included 
mean, median, maximum, minimum, and standard deviation. Moreover, the total number of 
observations was calculated for all variables in the total 189 observations for 21 banks in 
Pakistan. The outcomes show that the data is normally distributed. The detailed descriptive 
statistical results are reported in Table 1.

4.1. Correlation matrix and variance inflation factor analysis
A correlation matrix was used to check for correlations between variables. The results show that 
CG, BEI and an interaction term of CG*BEI are significantly positive related to bank default at the 
significance level of 5%, 1% and 1% respectively. The bank efficiency is the highest correlation, at 
27.5%, whilst CG and CG*BEI are also strongly correlated. We consider the control factors such as 
risk-taking practices and banking size which showed mixed correlation with default probability. The 
detailed results are presented in Table 2.

Variance inflation factor (VIF) is a useful tool for diagnosing multicollinearity and making 
informed decisions about how to improve the stability and interpretability of regression models. 
In practice, a common rule of thumb is to consider a VIF value of 5 or greater as a sign of 
problematic multicollinearity. Hence in this case there is no multicollinearity as all variables value 
is less than bench mark in Table 3.
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Table 1. Descriptive statistics
Variables Obs Mean Std. Dev. Min Max
Default 
Probability 
Index (DPI)

189 1.578 1.612 −3.871 5.322

Corporate 
Governance 
(CG)

189 2.635 0.825 1.000 4.000

Banking 
Efficiency Index 
(BEI)

189 0.000 1.000 −2.684 6.894

CG*BEI 189 0.027 3.120 −10.738 20.683

Capital 
Advocacy Ratio 
(CAR)

189 0.240 1.038 −0.022 12.64

Liquidity Risk 
(LR)

189 1.316 1.484 −5.117 4.432

Risk Taking 
Practicing (RTP)

189 0.889 0.100 0.036 .984

Bank Size (BS) 189 2.152 0.189 1.792 2.639

Table 2. Correlation analysis of variables
Variables (DPI) (CG) (BEI) (CG*BEI) (CAR) (LR) (RTP) (BS)
DPI 1.000

CG .158** 1.000

BEI .279*** 0.033 1.000

CG*BEI .267*** 0.034 0.483*** 1.000

CAR −.035 −0.035 −0.008 −0.009 1.000

LR .005 −0.120* 0.047 0.041 −0.055 1.000

RTP −.019** 0.072 −0.032** −0.014 −0.011* 0.083 1.000

BS .064* −0.091 0.139* 0.143* −0.004 0.267*** .006 1.000

*** p<0.01, ** p<0.05, * p<0.1 

Table 3. Variance inflation factor
Variable VIF 1/VIF
CG 1.030 0.971

BEI 1.608 0.621

CG*BEI 1.609 0.622

CAR 1.005 0.995

LR 1.103 0.906

RTP 1.026 0.975

BS 1.104 0.906

Mean VIF 1.201 .
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4.2. Results of CG, efficiency and default probability analysis
This study attempts to determine the impact of CG and efficiency on the probability of bank default 
in Pakistan. For this purpose, System GMM and D-K standard error estimation was employed, and 
the regression results are shown in Table 4 relates to the default probability. In Column (1), the 
results shows that default probability index (DPI) is significantly positive which confirm the 
dynamic nature of DPI. CG relationship with default probability is positively and very significantly 
correlated with each other at the significance levels of 5%. Also, the outcomes demonstrate that 
moderating banking efficiency (BEI) and interaction term of CG*BEI significantly and positively 
impact default probability at the significance levels of 10% and 5%, respectively. Moreover, other 
control factors have mixed effects on banks default probability. The liquidity risk shows signifi-
cantly positive effect on the default probability of the banks at the significance level of 5%. Apart 

Table 4. Results of System GMM and D-K regression
(1) (2)

Dep. Variables DFI DFI

Main Model Robust

L. DFI (ZScore) 0.697***

(0.019)

Corporate Governance (CG) 0.271** 0.219***

(0.083) (0.024)

Banking Efficiency (BE) −0.145* −0.130**

(0.037) (0.031)

CG*BE 1.345** 0.570*

(0.137) (0.098)

Capital Advocacy Ratio (CAR) −0.300 −0.267

(0.177) (0.128)

Liquidity Risk 0.053** 0.032*

(0.084) (0.069)

Risk-taking −0.224* −0.241**

(0.091) (0.102)

Bank Size −0.165*** 0.194

(0.051) (0.087)

I.year Yes Yes

Observations 168 189

Number of Banks 21 21

AR1 −1.116

AR1p-value 0.026

AR2 −9.752

AR2p-value 0.452

Sargan test 128.5

Hansen test 45.675

Hansen p-value 0.168

j-stat 14

Chi2 -Wald Test 1729

Chi2-p value 0

R-squared 0.730

Prob > F 0.000

Table 4.3 shows the results ***, ** and * show significance at 1%, 5% and 10% standard errors are reported in 
parentheses. 
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from that, the CAR have an insignificant and negative effect on default probability. However, risk- 
taking practices such as loan and bank size have a slightly harmful effects on default probability.

The diagnostic tests for the System GMM method in Table 4 of Column (1) provide strong 
confirmation of the method’s validity. Specifically, the AR 1 p-value is found to be less than 5%, 
indicating a high level of confidence in the model’s ability to address first-order autocorrelation. In 
contrast, the AR2 p-value exceeds the 5% threshold, suggesting that the model adequately 
addresses second-order autocorrelation. Furthermore, the Hansen statistic falls within the recom-
mended range outlined by Roodman (2009),which suggests that the instrumental variables used in 
the model are well-suited and appropriately chosen, as it falls between 0.10 and 0.30. This adds to 
the robustness of the method’s results. In addition to these diagnostics, the Sargan test, Wald test, 
and the outcomes related to the instruments collectively affirm the model’s fitness. These tests 
help ensure that the instruments utilized are both exogenous and relevant to the model’s speci-
fications, enhancing the overall credibility of the analysis. Overall, the combination of these 
diagnostic tests provides a comprehensive evaluation of the System GMM model, reinforcing its 
validity and suitability for the analysis at hand. The detailed results are presented in Table 4.

4.3. Robustness check of results
The robustness of the model, as assessed through the Driscoll-Kraay standard error regression 
(D-K fixed effect), is presented in Column (2) of Table 4. By employing the covariance matrix 
estimator developed by Driscoll and Kraay, our results align closely with those obtained through 
the heteroscedasticity and autocorrelation-consistent estimator, as outlined by Newey and West in 
1987. This alignment in results between D-K and the established estimator lends strong support to 
the robustness of our findings. Notably, the overarching outcomes derived from the D-K regression 
serve to both corroborate and substantiate the key findings of the primary System GMM method, in 
line with previous research and assertions. This reaffirms the D-K regression’s effectiveness in 
addressing and rectifying issues related to heteroscedasticity and autocorrelation. Driscoll and 
Kraay’s approach, which incorporates robust standard errors to account for cross-sectional depen-
dence, autocorrelation, and heteroscedasticity, further underscores the model’s reliability. In 
essence, the outcomes of our robustness checks, conducted through the D-K regression, provide 
compelling evidence in support of the validity of the central model outputs. This dual verification 
process, encompassing both the System GMM method and the D-K regression, bolsters our con-
fidence in the robustness and credibility of our research findings.

5. Discussion of results
CG was first introduced to manage the affairs of large firms better and quickly changed and gained 
more attention after corporate scandals such as Enron and WorldCom. Therefore, the current 
study attempts to determine the impact of CG and efficiency on the probability of bank default in 
Pakistan. This study employed a traditional approach, using five CG indexes based on the char-
acteristics with variables between “zero and one” to assess their impact on bank default. Also, the 
moderating effect of the traditional ratios-based PCA index of banking efficiency was constructed 
to determine the interaction term of CG and banking efficiency on the default probability. We 
deduced from the results that introducing the CG mechanism to be adopted by banks was 
designed to lessen moral hazard problems within the bank. This was mainly implemented to 
alleviate the dangers of bankruptcy and insolvency. In addition, all employed techniques, robust-
ness tests, and diagnostic values indicate that the model can be used and contribute to the 
findings.

The key findings signal that the corporate governance index significantly and positively impacts 
the Z-score as the default probability. This indicates that the alternate hypothesis of the CG’s 
impact on Z-score default probabilities is accepted. The findings related to CG and default prob-
ability (Z-scores) endorse the argument of Mongiardino and Plath (2010), who reported that hazard 
governance needs to avoid bank defaults. Second, these two entities should be independent of 
each other. Third, a Chief Risk Officer (CRO) ought to be a loyal risk-taking member. They reported 
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that banker-based systems are much better for temporary risk distribution than those based on 
the market. The findings also confirm the concluding remarks of De Haan and Vlahu (2015), who 
claimed that managers might behave more like principals and less like agents if they have larger 
equity stakes than other stakeholders. A hostile takeover for corporate control so that decisions 
can be made where managers act more in accordance with the interests of shareholders is 
possibly an essential trick in the market.

The findings endorse the contention of Basharat et al. (2014), who claimed that development 
reflects improved rivalry between banks and that the banking sector ameliorates efficiency. Bank 
efficiency indicates the efficiency of the financial brokerage function. Indeed, the bank efficiency 
issue for developing markets has been given specific importance in the trend of deregulation and 
financial reforms over the last decade (Khan, 1998). Banks’ efficiency can help bear the debt 
burden and benefit depositors and routine people (Shaari et al., 2011). Moreover, findings between 
CG, efficiency, and default probability support Heemskerk’s (2019) argument that CG components, 
such as board size, attendance, and proficiency, play an active role in determining the efficiency of 
the board; therefore, in estimating the facts of opposing substitutes and obtain well-reasoned 
decisions for a bank, an effective board typically needs to relate to the board members’ coopera-
tion to exchange evidence. These findings align with Bouaziz’s et al. (2020) conclusion that CG and 
(earning profit) have a desirable link.

Pakistani banks need to improve the CG component of internal control and management efficiency, 
which can also help ameliorate efficiency (profit) to achieve sustainable efficiency and stability of 
banks in Pakistan. Moreover, the findings on CG and efficiency suggest that Pakistani banks should 
promote economic costs. A bank is cost-efficient if it utilizes a given input at the lowest cost and 
produces the maximum output in a shorter period under the same conditions. In the banking sector of 
Pakistan, the inefficiency is significantly enhanced by the non-performing loans. Some banks are 
technically efficient, so they refer to cost efficiency, which is the component of their efficiency PCA. 
In addition, the findings align with Siauwijaya (2020), who concluded that cost reduction played 
a major role in efficiency following diseconomies of scale. Hence, Pakistani banks should promote 
the economic concept of cost. Furthermore, the findings align with a recent report by Osore et al. 
(2020), which found that market rivalry forces firms to minimize banks’ efficiency (cost) by implement-
ing CG as a control mechanism to keep the floating costs of external money to a minimum.

Similarly, other risk and control factors, such as CAR, liquidity risk, risk-taking practices and bank size 
show a mixed effect. Liquidity risk has a significant positive effect on acceptance of the alternate 
hypothesis, while risk-taking practices and banks negatively impact acceptance of the null hypothesis. 
Additionally, CAR has a negative but insignificant effect on default probability. This indicates that the 
alternate hypothesis of CAR with DPI is rejected. Therefore, for banks to survive in an environment of 
crisis risk, some requirements are specific to protecting banks before insolvency, such as the CAR. This 
also protects deposit holders by minimizing the risk of default. The condition for banks is 10% of the 
bank’s risk-weighted assets (a Basel Committee requirement), and this is indeed the amount of capital 
required by the central bank to protect commercial banks against provided loans. The higher the 
capital adequacy ratio (CAR), the riskier the banks’ assets, which means that banks are involved in 
uncertain lending. Hence, according to laws levied by the central authority, more capital is required to 
buffer the unanticipated loss of unsafe investments. Banks’ minimum paid-up capital (MCR) is 
a mandatory buffer for banks that contributes positively towards profitability and efficiency. This 
might lead to public confidence that a cushion exists for banks’ deposits. The CAR variable is meant 
to protect the rights of depositors, owners, and shareholders and is not linked to the banking industry’s 
efficiency. Moreover, to safeguard the rights of customers and the bank itself, although CAR and risk 
are imperative, it is also necessary to ascertain their impact on the bank’s main objectives. The main 
motive and purpose of CAR and risk variables have always been to rearrange banks’ corporate 
governance component ownership from nationalization towards privatization, so as to augment 
competition amongst banks in a country. In the case of the augmented version model, it was 
discovered that credit indicators would improve the efficiency of the central bank and that the private 
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sector would demand responses to looser monetary conditions and shift their credit origination 
towards riskier borrowers.

In developing countries such as Pakistan, better CG is needed because the banking sector is the main 
source of savings through deposits due to the economy’s most accepted mode of payment, which can 
lead to financial stability and sustainability in the country. In the banking sector, CG and efficiency play 
a major role in the better management of the economy, representing approximately more than 70% 
of the financial portion of the economy. The findings indicate that banks’ CG differs from other 
businesses because government involvement is high in banks and depositors’ exposure, in addition 
to that of shareholders. Pakistan’s sample findings suggest that banks’ CG and efficiency can help to 
prevent unnecessary risk-taking practices and help them achieve financial soundness and sustain-
ability. Better CG practices in Pakistan will improve bank efficiency and financial soundness as default 
risk. Moreover, our findings encourage the concluding remarks of Hopt (2020), i.e., that behavior 
expecting safe and sound functions will be performed in banks, applied according to the laws and 
regulations, and will save depositors’ interests in financial stability and sustainability in the country.

6. Conclusions, recommendations and future work

6.1. Key conclusions and recommendations
Corporate governance has recently been given a great deal of consideration. Although it has been 
implemented, there is plenty of room for improvement in the mechanism used to implement CG 
properly attributes both internationally and in Pakistan. The concept of CG in Pakistan’s banking 
industry has received little attention. In March 2017, the Securities and Exchange Commission of 
Pakistan (SECP) issued a revised Corporate Governance code to increase transparency, improve 
governance, and protect investors’ interests through financial reporting of firm improvements. The 
failure of Pakistan’s KASB bank raises a question regarding the policies of state banks and 
governance. A bank’s efficiency can result in its ability to bear debt burdens whilst benefitting 
the well-being of depositors and regular people. When questioning why taxpayers should bear the 
bank costs of poor governance, bank efficiency becomes more necessary. Moreover, in the modern 
era, bank efficiency in developing countries has gained attention. Given these points, a need 
remains to explore the role of CG and efficiency in bank default probability.

This study was conducted with a secondary empirical aim, i.e. to ascertain the relationship amongst 
CG, bank efficiency, and the Z-score for bank default probability for the period spanning 2012–2020 using 
secondary data collected from the financial reports of 21 banks in Pakistan. This study employs 
a traditional approach akin to system GMM and D-K regression analysis using Stata-15. Bank efficiency 
PCA is measured using profit efficiency, management efficiency (EPS), technical, operational efficiency, 
and cost efficiency. The Z-score measures the bank’s default model, whilst the capital advocacy ratio, 
liquidity risk, risk-taking practices and bank size are used as the control factors. This study utilizes five CG 
characteristics computed using variables with yes as one and no as zero, such as board independence, 
CEO is chairman/duality, the board size, transparency and managerial ownership for internal control.

In the correlation analysis, CG and efficiency are significantly correlated with the default prob-
ability variables. The estimated results show a significant relationship amongst bank’s CG, effi-
ciency, and default probability. Hence, overall, better CG and better bank efficiency of banks in 
Pakistan lead to financial soundness; however, this differs across the risk-taking practices and size 
of the bank. The current study concluded that the bank’s CG mechanism to be adopted was 
designed to lessen rising moral hazard problems within the bank. This was mainly implemented 
to alleviate the dangers of bankruptcy and insolvency.

In conclusion, we witnessed that, no matter what method is used to generate the efficiency 
scores, i.e., the System GMM and D-K regression techniques or other methods, the banks are 
resourceful and efficient; in our sample, it is proven that they are profitable and cost-efficient, 
and Pakistan is an out-performer. They performed efficiently and effectively between 2012 and 
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2020. The Basel CG requirement has been adopted successfully, contributing towards high effi-
ciency and less default. The banks managed their risky liquid assets well, and the improvement 
appeared to affect their development. Moreover, this study suggests that banks still need to 
improve to compete internationally, especially with better regulatory and risk-taking practices 
and management policies. Although these companies work efficiently, they must manage their 
efficiency by reducing costs and increasing profit.

Efficiency as profitability is associated with gross domestic product (GDP) growth and financial 
sustainability; therefore, thriving banks should protect themselves during times of decline to avoid 
being severely impacted by default. To boost financial sustainability, there is a greater need to improve 
firm governance through numerous other reforms, such as director remuneration, hiring criteria, and 
regulations governing party transactions. Banks must establish purposeful and strong boards to 
improve the timeliness, accuracy, breadth, and concentration of financial reporting since all of these 
factors affect the interests and rights of minority shareholders. This can guarantee the foundations of 
a sound CG system by applying rigorous accounting standards, adequate security, corporate laws, 
efficient judicial systems, and effective regulators, especially in developing countries such as Pakistan, 
to ensure financial sustainability. The findings suggest that institutional investors can reduce firm risk 
and overall capital costs by increasing the pressure on managers to satisfy shareholders, regulators, 
and sustainable country development. Despite financial liberalization, governments should focus 
more on the financial sector than on other economies. Moreover, governments should protect small 
depositors through deposit insurance and liquidity to avoid bank default. This also justifies the 
government’s regulatory role in boosting financial stability and sustainability.

6.2. Limitations of the study
The scope is limited to Pakistan’s banking sector, specifically registered banks in 21 stock markets 
from the strongly balanced panel data of 2012–2020, whilst the work focuses on the role of CG on 
default probability, considering the moderating role of banks’ efficiency in Pakistan.

6.3. The future work
Future research could also draw on cross-country comparisons by examining the impact of different 
CG methods and their implementation level, as well as the impact of the regulator on efficiency, risk 
management of bank defaults, and financial stability. The effects of the board of directors are legal 
and dominated by control, making them ineffective through agency-reducing conflicts between 
shareholders and controllers. The split between shareholdings and stake holdings is less valuable in 
CG speculation. Meanwhile, in recent times, material conditions and philosophical insights have been 
changed knowingly by terminating the division between shareholdings and stake holdings. All inves-
tors rely on auditor integrity, which ensures that investments have credibility. Financial mediators play 
five major roles in theoretical models: gaining borrower information, risk provisions to decrease 
contracts, accumulating capital, CG improvements, and comforting business practices. Theoretically 
and practically, the important policy implications indicate that policies in a fever of financial develop-
ment or promoting liquidity in the banking sector might not enhance banking efficiency, default 
probability, or stability. Therefore, to assess a bank’s or a firm’s governance level, a rating system 
should evaluate the stringency of a set of governance practices. Various governance categories should 
be considered, including board composition, ownership of shareholdings, transparency, disclosure, 
auditing with competition, and financial technology with financial stability and sustainability.
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Appendix A

Appendix B: The measurement of corporate governance, efficiency and default probability 

List Of Sample Banks

Sr. No Bank Name Sr. No Bank Name
1 Allied Bank Limited 12 KASB bank

2 Albaraka Bank Limited 13 Muslim commercial bank 
(MCB)

3 Askari Bank Limited 14 Meezan Bank

4 Bank Al-Habib 15 National bank of Pakistan 
(NBP)

5 Bank Alfalah Limited 16 NIB

6 Bank Islami 17 Silk Bank Limited (Saudi 
Pak Commercial Bank 
Limited)

7 Bank of Khyber 18 Soneri Bank Limited

8 Bank of Punjab 19 Standard Chartered

9 Faysal Bank Limited 20 Summit Bank

10 Habib Bank Limited 21 United bank Limited (UBL)

11 JS bank

Table B1. The Corporate Governance Variables
Measures of Corporate Governance
Group Indicators 

(Measurement)
Explanation (If needed)

Corporate Governance 
Index

Board independence Percentage of outside directors on the board per bank, 
Dummy variable: 0 if less than 60% of directors are 
independent and 1 if 60% or more directors are 
independent.

CEO is chairman/duality Chairman same as CEO, if not any lead director per 
bank. When the CEO is also the chairperson of the 
board, it is known as CEO duality; Dummy variable: 0 if 
the CEO is a chairperson of the board and 1 if the CEO 
is not the chairperson of the board.

Board size/board of 
directors

Total number of directors per bank, Dummy variable: 0 
if greater than the median of the sample and 1 if less 
than the median of the sample.

Transparency When the bank publishes its financial statements 
quarterly, semi-annually, and annually, Dummy 
Variable: 0 if financial statements are not published 
and 1 if financial statements are published.

Managerial ownership for 
internal control

Percentage of shares held by intellectual capital 
(executive director and senior management) divided 
by the total number of shares per bank, Dummy 
Variable: 1 if percentage is less than the sample 
median and 0 if percentage is greater than the sample 
median.
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Table B2. The efficiency/profitability variables

To measure efficiency and profitability (here we use some profitability variables also because 
ROA and ROE are linked with banks’ effectiveness and can cause bank default)

Group Indicators (Measurement) Explanation (If needed)
Profit Efficiency Profit after tax to TA Profit After Tax/Total assets

Operational Efficiency Non-interest expenses/net bank 
revenue

Net bank revenue = interest 
income + other income-interest 
expenses.

Management Efficiency Earnings per share (EPS) We considered the banks’ earnings 
per share, which is a proxy for the 
bank’s management efficiency and 
the bank’s earnings and market 
share.

Banks’ cost efficiency Total assets (input)/total loans and 
the growing non-lending activities 
(other earning assets) (Output) TA 
to NPL+ TA or TL

Total costs (personnel expenses +  
other administrative expenses +  
interest paid + non-interest 
expenses) total Assets/NPL+ total 
advances or total loan

Technical efficiency Input/output Inputs are no of employees,no of 
branchesadmin expenses, non- 
interest expense and loan loss 
provision. Outputs are net interest 
income,net commission, and total 
other income.

Table B3. The bank default probability and financial soundness

To measure bank default probability and financial risk soundness index

Group Indicators (Measurement) Explanation (If needed)
To measure the bank’s default 
probability 
Z-score model

Z= (ROA+E/A) banks Sd. of ROA E/A is its equity-to-asset ratio

Liquidity risk and risk-taking 
practices (RTP) proxied by total 
loan to total assets.

proxied by total advance to total deposit

Risk-taking practices RTP proxied by total loan to total assets.

Bank Size Log of total assets

CAR Capital adequacy ratio: the ratio of capital to risk-weighted assets (credit, 
operational, market).
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