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Abstract 

This thesis investigates several aspects concerning the financial stability of Islamic and 

conventional banks. This is important because the strong growth of Islamic banking, 

notwithstanding their marked uniqueness in operational and financing behaviour, combined 

with fierce global competition with the prevailing conventional bank system, raises concerns 

among regulators and practitioners about the long-run sustainability of Islamic banking. First, 

the thesis compares the level of financial stability in Islamic and conventional banks using 

three different methods of credit risk measurement. Second, it compares the effect of 

competition on stability across Islamic and conventional banks. Finally, it investigates 

whether efficiency significantly modulates the linkage between competition and stability in 

both Islamic and conventional banks.  

In the first research question, the thesis considers the levels of credit risk in Islamic and 

conventional banks, for which existing literature finds no conclusive result. One problem 

with existing studies is the use of accounting information alone to assess credit risk and this 

could be especially misleading with Islamic banking. Using a market-based credit risk 

measure, namely, Merton’s distance-to-default (DD) model, we evaluate the credit risk of 

156 conventional and 37 Islamic banks across 13 countries between 2000 and 2012. We also 

calculate the accounting information-based Z-score and nonperforming loan (NPL) ratio for 

the purpose of comparison. The results show that Islamic banks have significantly lower 

credit risk than conventional banks as based on DD. In contrast, and as expected, Islamic 

banks display much higher credit risk using the Z-score and NPL ratio. These findings 

suggest that the measure chosen plays a significant role in assessing the actual credit risk of 

Islamic banks. 

The second research question investigates the impact of competition on stability by 

comparing conventional and Islamic banks. The ‘competition–stability/fragility’ nexus is one 

of the most highly debated issues in the banking literature. Further, while there is ample 

evidence concerning the relationship between competition and stability in different countries 

and regions, no existing study investigates the competition–stability/fragility nexus in the 

context of Islamic and conventional banks. To do this, we examine this nexus using data from 

16 economies over the period 2000–12. We measure the lack of competition using the Lerner 

index and stability using both accounting-based measures, such as the Z-score and NPL ratio, 
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and market-based measures, including Merton’s DD. To estimate the relationship between 

competition and stability, we employ panel vector autoregressive (PVAR) and two-stage 

quantile regression. We find that the results lend support to the competition–fragility 

hypothesis in both Islamic and conventional banks. Further, the magnitude of the effect of 

market power on stability is greater for conventional banks than Islamic banks. Lastly, banks 

in the median quantile of stability have a better ability to reduce credit risk through gaining 

market power than those in the lower and upper quantiles of stability.  

The final research question investigates whether ‘efficiency’ is an appropriate channel 

through which competition affects stability in the Islamic and conventional banking sectors. 

We employ three dominant hypotheses in the banking literature to establish this relationship: 

the competition–efficiency hypothesis, the efficiency–stability hypothesis, and the 

competition–stability hypothesis. Our dataset comprises 324 banks from 13 countries over the 

period 2000–12. Our findings suggest that market power significantly increases both 

efficiency and stability in both banking systems. However, efficiency has a more significant 

impact on stability in conventional banks and no significant impact in Islamic banks. Thus, 

our results lend support to the traditional viewpoint of the competition–fragility hypothesis, 

and casts doubt on the findings of whether efficiency is an appropriate channel that 

significantly modulates the linkage between competition and stability.  

The findings of this thesis contribute to the literature in a number of ways. First, to our best 

knowledge, this study is the first to combine a number of key credit risk measures, including 

financial stability Z-scores and NPL ratios as based on accounting information and Merton’s 

default risk model as based on market information in the context of both Islamic and 

conventional banking. Second, we newly investigate the impact of competition on stability in 

the context of Islamic and conventional banks across an international sample of banks. For 

the most part, prior studies investigate stability and market power separately, and no known 

study combines these two different strands of the literature by comparing conventional and 

Islamic banks. Third, investigating the transmission mechanism between competition and 

stability is a relatively novel concept in the banking literature and this thesis significantly 

contributes to the literature by combining the three dominant hypotheses to investigate more 

fully the role of efficiency as a transmission mechanism.  

This thesis has several significant policy implications. To start, the findings suggest that at 

this stage separate regulation of credit risk management for Islamic banks is not necessary. 

Moreover, investors also should be aware of the fact that no banking system has absolute 
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superiority over another in the management of credit risk. Regarding competition regulation 

for Islamic and conventional banks, regulators should consider the soundness of the banks, 

especially since market power has different implications at different stages of financial 

development. Finally, we propose that Islamic banks should seek out proper mechanisms to 

translate efficiency into stability. 
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Chapter 1: Introduction 

1.1 Introduction 

This thesis investigates three dimensions of financial stability across Islamic and 

conventional banks. First, the thesis compares the level of financial stability between Islamic 

and conventional banks using three different methods of credit risk measurement. Second, it 

compares the effect of competition on stability among Islamic and conventional banks. 

Finally, it investigates whether efficiency significantly modulates the linkage between 

competition and stability in both Islamic and conventional banks.  

Islamic finance is one of the fastest growing segments in the global financial market. 

Although the principles and concepts of Islamic banking have been known since the 

foundation of Islam in the 7
th

 century, the application and practice of Islamic banking only 

developed relatively recently with the formation of the first Islamic bank in 1963 in Egypt. 

Since then, Islamic banking has penetrated more than 105 countries around the globe led 

mainly by Iran, Saudi Arabia, and Malaysia. Worth approximately USD 1.9 trillion in 2014, 

the global Islamic finance industry continues to achieve double-digit growth across nearly all 

its sectors (IFSB, 2014). Islamic banks alone contribute to nearly 80% of the total asset size 

of the global Islamic finance industry with Iran and Sudan now two economies that have 

entirely transformed their banking systems into fully-fledged Islamic banking systems. 

According to IFSB (2014), there are seven economies where Islamic banks constitute at least 

15% of the total market share of their entire banking system. That said, the total assets of the 

Islamic finance industry constitute only 1% of total global financial assets. Nonetheless, the 

recent global financial crisis has also made regulators and industry practitioners alike 

increasingly consider alternatives to the conventional financial system, and Islamic financial 

systems have attracted at least some of this attention.  

The operation of Islamic financial institutions draws on Shariah (Islamic law). The four 

important sources of Shariah are the Quran, the Sunnah, Ijmah and Qiyaas. One of the key 

distinctions between Islamic and conventional banks is the prohibition of interest. In both the 

Quran and the Sunnah interest is strictly prohibited and hence Muslims are supposed to 

refrain from engaging in any transactions or activities that involve interest. The other 

prohibitions in Shariah are gambling, investment with high uncertainty, investment in 
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immoral business activities, and so one. Based on these principles, a number of Islamic 

financial products, including Mudarabah, Musharakah, Murabaha, Ijarah, and Salam have 

developed. In this regard, although Islamic scholars recommend the use of profit-and-loss 

based financial products such as Mudarabah and Musharakah, because of the high levels of 

asymmetric information higher credit risk is involved. Consequently, these are among the 

least used Islamic financial products in Islamic banks.  

1.2 Research Motivation 

The strong growth of Islamic banking combined with fierce competition with conventional 

banks in global markets raises some concern among regulators and practitioners about the 

long-run sustainability of Islamic banking. Mismanaging any risk involved will necessarily 

reduce the sustainability of the banking system and potentially lead to an economic crisis. 

That is why risk, part of any banking system, is always a matter of concern for the economy 

as a whole as the banking system effectively underpins the operation of all financial systems.  

A number of risks are faced by financial institutions, including credit risk, market risk, 

operational risk, foreign exchange risk, and regulatory risk, etc. (Bessis, 2011; Greuning and 

Brajovic, 2003). In addition to these, Islamic banks face several risks unique to their 

operations, such as capital impairment risk and Shariah compliance risk, etc. (Ayub, 2008; 

Khan and Ahmed, 2001; Siddiqui, 2008). All these types of risk have their own specific 

consequences and affect banking operations across different dimensions. Because of the 

substantial differences in the nature of financial products in conventional and Islamic banks, 

there is an ongoing debate among the scholars about whether the nature of risk also differs 

between these two banking systems.  

A number of studies have been conducted in this regard, including those comparing risk 

management practices across the two banking systems, liquidity risk management (Akhtar, 

Ali, and Sadaqat, 2011), interest rate risk behaviour (Bacha, 2004; Chong and Liu, 2009; 

Ergeç and Arslan, 2013) as well as operational risk management (Errico and Sundararajan, 

2002). Among the various types of risk, credit risk is the most important type of risk for 

banks and managing credit risk remains the most important part of risk management practice 

in banking. Given its importance in policy making, the recent literature on Islamic banking 

has also paid attention to the stability or comparison of credit risk between conventional and 

Islamic banks (Abedifar, Molyneux, and Tarazi, 2013; Beck, Demirgüç-Kunt, and Merrouche, 

2013; Čihák and Hesse, 2010). However, the existing literature does not provide any 
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empirical evidence on the relationship between competition and stability, even though 

competition is one of the significant determinants of stability. Moreover, the role of 

efficiency in connecting competition and stability is also unknown in the literature in the 

context of Islamic and conventional banks. The distinct lack of research in this field as well 

as the importance of understanding the differences in financial stability between conventional 

and Islamic banks as a means of developing appropriate prudential credit risk management 

techniques motivates our research.  

1.3 Research Background and Research Questions  

Measuring credit risk is an important part of credit risk management in the banking system. 

Because Islamic banks differ in the nature of operating their businesses from traditional 

interest-based banking, there is debate on the differing level of credit risk faced by both 

conventional banks and Islamic banks. Some scholars are of the view that Islamic banks have 

inherently higher credit risk, while others hold the opposite view.  

Those who are of the view that Islamic banks have higher credit risk propose a number of 

factors that infer additional credit risk for Islamic banks. These include the profit and loss 

sharing mode of finance, the inability to assign penalties in the case of default, the lowering 

of any requirement for collateral, the lack of sophisticated risk management techniques, and 

complexities in complying with Shariah principles (Čihák and Hesse, 2010; Errico and 

Sundararajan, 2002; How, Karim, and Verhoeven, 2005; Iqbal and Llewellyn, 2002). 

Conversely, others argue that factors such as ethical investment behaviour, the enhanced 

opportunity to share losses with depositors, the opportunity for relationship banking, and 

religious morals and codes of conduct provide the capacity for lower credit risk in Islamic 

banks (Beck et al., 2013; Boumediene, 2011). 

The most significant drawback of this line of research is that most of the arguments are 

largely theoretical (Errico and Sundararajan, 2002; How et al., 2005;  Iqbal and Llewellyn, 

2002). Only a small amount of empirical research (Boumediene, 2011; Čihák and Hesse, 

2010; Gamaginta and Rokhim, 2011) exists supporting either argument concerning credit risk 

in Islamic banks relative to conventional banks. In addition, of the available empirical 

evidence, the methodologies commonly used for measuring credit risk are relatively weak, 

and rely on comparatively simple measures such as loan–loss provisions and the financial 

stability Z-score. As these are only accounting-based credit risk measures, they arguably do 

not adequately represent the actual level of credit risk. As an alternative, a small literature 
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employs market-based credit risk measures (Boumediene, 2011). This important research gap 

motivates us to develop the first research question for this thesis. 

RQ1: Do Islamic banks have higher credit risk than conventional banks? 

One of the significant determinants of stability in the banking sector is competition. Two 

strands of literature arrive at two different conclusions concerning the relationship between 

competition and stability. One strand of the literature argues that competition in the banking 

sector has a significant negative impact on stability. This is because excess competition in the 

banking system supposedly lowers the interest margin for banks, thus lowering its charter 

value. In order to survive, banks may then invest in riskier portfolios which indeed make 

banks more fragile (Ariss, 2010b; Besanko and Thakor, 1993; Keeley, 1990). The other 

strand of the literature argues that banks that have greater market power (low competition) 

may charge higher interest rates, which may induce borrowers to diversify their portfolios 

across riskier projects.  

Furthermore, the managers of banks with greater market power may enjoy a quiet life by not 

investing in all potential projects because there is no pressure to increase their efficiency. 

This may lead to banks eventually becoming more financially unstable. Hence, competitive 

forces are required to increase the stability of banks (Caminal and Matutes, 2002; Fiordelisi 

and Mare, 2014; Nicoló, De Nicol, Jalal, and Boyd, 2006). However, in recent years this 

argument has been challenged by the suggestion that the relationship between competition 

and stability is not linear rather a U-shaped relationship. Nevertheless, despite its obvious 

importance for the conduct of policy, to the best of our knowledge, no studies investigate the 

competition and stability nexus in the context of Islamic and conventional banks. We propose 

a second research question as follows. 

RQ2: What is the relationship between competition and stability in both Islamic and 

conventional banks?  

While there is an ample literature on the effects of competition on stability for different 

economies and regions, studies that investigate the ‘transmission mechanism’ through which 

competition affects stability are scarce. Studying the transmission mechanism between 

competition and stability is especially important for policy makers in the design of a bank 

stability-enhancing policy. Existing theories indicate that ‘efficiency’ could be one of the 

transmission mechanisms through which competition affects stability (Dima, Dincă, and 

Spulbăr, 2014). We argue that if competition increases, and in order to survive in the more 
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competitive market, banks will diversify their products, introducing new and innovative 

products and services, reducing their cost, and thereby increasing efficiency. Thus, efficiency 

can positively affect stability (Schaeck and Cihák, 2014).  

The alternative view could be that, when market power increases, banks will pay lower 

interest rates, save on the cost of screening and monitoring by engaging in ‘relationship-type’ 

banking, which also may increase the efficiency of banking and also have a positive impact 

on stability. Whether market power or competition has the more substantial impact on 

stability in the banking system, the role of efficiency as a channel mechanism is relatively 

unknown to the policy makers. Based on this background, we state the third research question 

for this thesis. 

RQ3: Does efficiency significantly modulate the linkage between competition and 

stability equally across both Islamic and conventional banking systems?  

1.4 Methodology and Data 

1.4.1 Method for RQ1 

In order to investigate whether Islamic banks have higher or lower stability than their 

counterpart conventional banks, we first measure the level of stability using both accounting-

based and market-based stability measurement techniques. The two accounting-based 

measures we select are the Z-score and non-performing loan (NPL) ratio and the market-

based measure is Merton’s distance-to-default (DD). Both types of measures have their 

advantages and disadvantages. For example, accounting-based financial stability measures 

are easy to calculate and can be used for both listed and non-listed banks.  

However, by their nature, these provide a backward-looking assessment of financial stability. 

In contrast, market-based measures such as Merton’s DD model yield a forward-looking 

assessment, as it includes stock prices, which incorporates the expectations of investors. 

Employing both types of measures provides a more robust response to our first research 

question. To investigate the difference in terms of stability between the two banking systems, 

we use t-statistics of credit risk differences across systems, countries, and years. Moreover, to 

check the robustness of our results, we employ a random effects model to investigate which 

banking system is safer.  
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1.4.2 Method for RQ2 

To investigate the impact of competition on stability, our empirical procedure is as follows. 

As a first step, we measure market power (i.e., the lack of competition) for all banks in our 

sample using the Lerner index (LI), whereby a higher LI value indicates lower market 

competition. In a second step, we measure the level of financial stability using two 

accounting-based credit risk measures in the form of the Z-score and the NPL ratio and one 

market-based credit risk measure in the form of Merton’s distance-to-default (DD) model. In 

a third step, we first employ panel vector autoregressive (PVAR) estimation method to 

describe the relationship between competition and stability. As both our variables of interest 

(competition and stability) are endogenous (Anginer, Demirguc-Kunt, and Zhu, 2014; 

Schaeck and Cihák, 2014), employing PVAR is a suitable estimation technique.  

Furthermore, our approach does not require any a priori relationship between the two 

variables. Further, we can derive impulse response functions (IRF) and obtain variance 

decomposition by which we can investigate how the shock of one variable affects the other 

variable in predicting the effect in some future period. According to Schaeck and Cihák 

(2014) and Dima et al. (2014), the responses of less stable banks may significantly differ 

from those for more stable banks when competition increases/decreases. Thus, to address this 

issue, in a fourth step, we use two-stage quantile regression through which we can identify 

the impact of competition on the different stages of stability among both Islamic and 

conventional banks.  

1.4.3 Method for RQ3 

To investigate whether efficiency significantly modulates the linkage between competition 

and stability, we follow three dominant hypotheses frequently used in the banking literature. 

These are the ‘competition–efficiency’ hypothesis, the ‘efficiency–stability’ hypothesis, and 

finally, the ‘competition–stability’ hypothesis. The first ‘competition–efficiency hypothesis’ 

argues that in a non-competitive environment, managers have the ability to extract higher 

rents and are not challenged to improve the quality of services, thus lowering the efficiency 

of their firm. According to this hypothesis, competition increases the efficiency of firms. In 

contrast, the ‘efficiency–stability’ hypothesis argues that efficient banks have better screening 

and monitoring mechanisms for the borrowers that helps to lower the default probability for 

the bank. Furthermore, the efficient allocation of resources helps to increase the stability of 

the bank.  



 

 

7 

Finally, the ‘competition–stability’ hypothesis argues that competition makes the firm more 

innovative and obliges banks to pursue better credit risk management practices, which makes 

the bank more stable. Combining the findings from these three hypotheses will help establish 

whether efficiency is an appropriate channel for transmitting competition into stability. We 

measure the lack of competition using the Lerner index, stability using the NPL ratio and the 

DD score, and efficiency using stochastic frontier analysis (SFA). As for the estimation, we 

employ generalized methods of moment (GMM) technique and confirm the robustness of the 

results using Instrumental variable Tobit estimation method.  

1.4.4 Data 

Our research sample varies depending on the research question addressed. In general, our 

dataset comprises Islamic and conventional banks from 21 countries. From these 21 countries, 

we consider only commercial banks and banks that have observations for at least three 

consecutive years. We include 444 banks in total, of which 142 are Islamic banks and the 

remaining 302 are conventional banks. This yields 4,653 bank-year observations in total, of 

which 1,325 are for Islamic banks and 3,328 for conventional banks. Given the lack of 

suitable data for all required variables in the second and third research questions, we only use 

data from a subset of 16 countries in the second research question and 13 countries in the 

third research question. The overall sample period for this study is from 2000 to 2012, 

corresponding to the most recent period for which most the requisite data are available. 

1.5 Structure of Thesis 

This chapter briefly discusses the research motivation, research background, research 

questions, research methods, and data used in the thesis. The remainder of the thesis is 

structured as follows. Chapter 2 introduces the Islamic finance industry from a broad 

perspective, providing a simple definition of Islamic banking along with an explanation of the 

sources of Shariah regulation as it relates to banking. This chapter also explains the growth of 

the Islamic finance industry, the history of Islamic banking, and the institutional development 

of Islamic finance industry and sheds useful light on the main Islamic banking principles and 

major product development over the last three decades. Finally, the chapter provides a 

snapshot of the asset side of the Dubai Islamic Bank to illustrate the balance sheet structure of 

Islamic banks. 

In line with university guidelines, this thesis has been organised as a series of papers. Such a 

format may include one or more papers that have been prepared, submitted, or accepted for 
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publication. Chapters 3, 4, 5, and 6 represent this requirement, with Chapter 3 published as a 

book chapter, Chapter 4 as a refereed journal article, and Chapters 5 and 6 as refereed journal 

articles submitted for publication. To start, Chapter 3 precisely identifies the different types 

of credit risk as well as the credit risk associated with each major financial product in the 

Islamic banking system. It also highlights the different systems of credit risk measurement by 

classifying them into accounting-based and market-based measurements. The accounting-

based measures employed in the thesis are the Z-score and the NPL ratio; and the market-

based credit risk measure is Merton’s distance-to-default (DD). Both types of measures are 

applicable to both conventional and Islamic banks. 

 Chapter 4 investigates comparative credit risk in Islamic and conventional banks (RQ1). The 

chapter provides a contemporary theoretical and empirical review of the literature concerning 

which banking system is safer. This chapter also highlights the gaps and limitations in the 

existing literature regarding the comparison of stability between conventional and Islamic 

banks. It then briefly describes methods used to measure credit risk in both conventional and 

Islamic banks and employs both t-statistics and the random-effects model to compare the 

level of credit risk between the two banking systems.  

Chapter 5 investigates the competition–stability nexus in the context of Islamic and 

conventional banks (RQ2). After describing the research motivation, contribution, and 

significance, this chapter provides contemporary theoretical and empirical evidence on the 

relationship between competition and stability in non-Islamic banks. We also introduce the 

Lerner index as a measure of market power and two sophisticated methods in the form of 

panel vector autoregressive (PVAR) and two-stage quantile regression as estimation 

techniques.  

Chapter 6 investigates whether efficiency is an appropriate channel through which 

competition affects stability in the context of Islamic and conventional banks (RQ3). After 

explaining the research motivation, contribution, and significance, we develop three testable 

hypotheses to respond to the above-mentioned questions. The methodology section describes 

the measurement of stability, competition and efficiency as well as Generalized Method of 

Moments (GMM) as an estimation technique. The empirical results section provides evidence 

on whether efficiency significantly modulates the linkage between competition and stability 

in both Islamic and conventional banks.  
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Finally, Chapter 7 concludes the thesis by highlighting the key findings, the contribution as 

derived from each research question, and the significance of this thesis. This chapter also 

highlights the limitations of the thesis and points out some useful directions for future 

research in the area.   
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Chapter 2: A Snapshot of Islamic Banking and Finance 

 

2.1 Introduction 

In the past last three decades, the Islamic finance industry has grown rapidly and been the 

subject of increasing attention by investors and policy makers, particularly following the 

recent global financial crisis. Islamic financial institutions operate their businesses according 

to Shariah or Islamic law. Based on the principles of Shariah, a number of distinct financial 

products and services have developed, including Mudarabah, Musharakah, and Murabaha, 

helping Islamic finance establish itself as an alternative to conventional financial institutions, 

fuelled by both the willingness of practicing Muslims to comply with Islamic law as well as 

oil export earnings from the Middle East. In addition, a number of institutions and regulatory 

bodies have developed to support the growth of Islamic financial industry by developing 

accounting standards, regulations, and governance strategies for Islamic financial institutions. 

The purpose of this chapter is to review different aspects of Islamic finance.  

The remainder of the chapter is structured as follows. Section 2.2 discusses growth and 

market share of the Islamic banking sector during last three decades, Section 2.3 provides the 

definition of Islamic banking as well as brief discussion on the source of law of Islamic 

banking. Section 2.4 briefly describe the history of Islamic banking, Section 2.5 examines the 

institutional development of Islamic banking sector, Section 2.7 highlights major Islamic 

financial products, Section 2.8 discusses balance sheet structure of Islamic banks with an 

example extracted from Dubai Islamic banks and finally, Section 2.9 concludes the chapter. 

2.2 Growth of Islamic Banking Sector 

Islamic finance is one of the fastest growing sectors of the global financial industry. Although 

the concept of Islamic banking emerged nearly 1,300 years ago, the implementation of these 

concepts only began in the 1960s with the establishment of the Mit-Ghamr Islamic Saving 

Association (MGISA) in Egypt. Since then, the Islamic finance industry has followed a steep 

upward trajectory, evidenced by its assets experiencing a double-digit growth rate of 17% 

between 2009 and 2013. According to the Islamic Financial Services Board (2015), global 

Islamic finance assets reached $1.9 trillion by mid-2014, expected to exceed $2.5 trillion by 

the end of 2015, and to expand even further amounting to more than $4 trillion by 2020.  
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This rapid growth rate results from both the expansion of new Islamic banking markets 

outside the Middle East and North Africa (MENA) and parts of Asia with their large Muslim 

populations, as well as the expansion of existing markets through the conversion of 

conventional banks to Islamic banks in largely Muslim-populated countries. However, while 

the Islamic banking and finance industry has been steadily increasing around the world, it 

remains heavily concentrated in the MENA and Asia. More specifically, the Gulf 

Cooperation Council (GCC) region accounts for the largest proportion of Islamic financial 

assets (37.6%), with the MENA (excluding the GCC) ranking second (34.4%), of which most 

is in Iran. Asia accounts for nearly 22% of total global Islamic financial assets, largely 

spearheaded by Malaysia. Recently, Islamic finance operations have also extended to many 

Sub-Saharan Africa and European countries, including Denmark, France, Luxembourg, 

Nigeria, South Africa, Switzerland, and the United Kingdom. 

Islamic banking remains the dominant sector in the global Islamic finance industry with 

assets in full-fledged Islamic banks, bank subsidiaries and bank windows amounting to 

approximately $1.48 trillion by the first half of 2014, representing nearly 80% of all Islamic 

finance assets. As detailed in a recent report by Ernst and Young (2015), Islamic banks have 

been growing at an annual rate of 17% during the period 2009–13, suggesting the resilience 

of the industry following the recent global financial crisis commencing in 2007/08. The main 

national markets in the Islamic banking industry are Iran, Saudi Arabia, Malaysia, Bahrain, 

and the United Arab Emirates (UAE). Of these, Iran has a 40% market share of the global 

Islamic banking assets, followed by Saudi Arabia (18.75%), Malaysia (9.56%), the UAE 

(7.36%), and Kuwait (5.97%) in 2014. Nonetheless, despite double-digit growth, the Islamic 

banking market share is still only 1% of the total global banking industry. The Islamic bank 

market share is even lower in countries with dual banking systems, i.e. consisting of both 

Islamic and conventional or non-Islamic banks. According to IFSB (2015), apart from Iran 

and Sudan, which operate fully Shariah-complaint banking systems, there are only seven 

countries with at least 15% of the domestic banking sector held by Islamic banks. For 

example, in Saudi Arabia the Islamic banking market share is 51.3%, 21.9% in Malaysia, 

41.0% in Brunei, 38% in Kuwait, 27.4% in Yemen, and 25.1% in Qatar. 

2.3 What is Islamic Banking? 

Islamic banking refers to a system of banking that is consistent with the principles of Shariah 

(Islamic law). Shariah is the legislation and regulation derived from the four important 
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sources of law that Muslims follow. The two primary sources of Shariah are the Quran and 

the Sunnah and the two secondary sources are the Ijmah and the Qiyaas.  

The Quran is the primary and the most important source of all Islamic law. Muslims believe 

that the Quran is the word of Allah (SWT) as communicated to the Prophet Muhammad 

(PBUH) through the angel Jibreel. The Quran provides a comprehensive guideline that 

covers every aspect of human lives. Muslims are required to follow every single 

commandment given in the Quran without any kind of alteration. The second primary source 

of legislation is the Sunnah. The Sunnah refers to the sayings, actions, and both direct and 

tacit approval of the Prophet Muhammad (PBUH), the most-recent messenger of God. All 

Muslim jurists unanimously agree that similar to the Quran, Muslims are required to follow 

every commandment given by the prophet (PBUH). Furthermore, a detailed explanation of 

the Quran can be found in the Sunnah as exemplified by the prophet (PBUH) (Lewis and 

Algaoud, 2001).  

The first secondary source of Islamic law is the Ijmah. The literal meaning of Ijmah is 

consensus. Consensus among Muslim jurists on a particular legal issue constitutes the third 

source of Shariah. Accordingly, if there is no explicit direction in either the Quran or the 

Sunnah regarding a contemporary problem or question, Muslim jurists will derive a ruling 

based on the references in the Quran and the Sunnah. If all eligible jurists agree upon this, it 

then becomes an acceptable formal ruling in Islamic law. The final secondary source of 

ruling is the Qiyass, which means analogical deduction. As a source of Islamic law, it 

indicates the extension of a Shariah ruling from an original case to a new case because of the 

equivalence of the causes underlying them. This source of law is only applicable if there is no 

clear guideline regarding the specific problem or question in either the Quran, the Sunnah or 

the Ijmah (Lewis and Algaoud, 2001) .  

Banking operations that comply with these sources of Islamic law are part of Islamic or 

Shariah banking. Two important and obvious aspects that distinguish Islamic banking from 

traditional banking are the prohibition of interest and the concept of profit and loss sharing. In 

both the Quran and the Sunnah, there is a clear prohibition of usury with severe punishments 

for any departure, such that Islamic banks must refrain from dealing with any sort of interest 

in their business. Along with the prohibition of interest, there are several other principles that 

Islamic banks must follow.  
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2.4 History of Islamic Banking 

We can trace the history of Islamic banking back at least 1,300 years at the time of the 

revelation of the Quran. However, modern Islamic banking activities only date from the 

1960s and there has been significant growth in Islamic banking since the 1990s. According to 

Iqbal and Mirakhor (2011), we can categorize the history of Islamic banking into three 

distinct phases, with Phase I corresponding to the period pre-1960s, Phase II to the period 

between the 1970s and 1980s, and Phase III from the 1990s to the present. The following 

section describes these three development phases of Islamic banking. 

Phase I: Pre-1960 

There is little information available on the development of Islamic banking before the 1960s. 

During this period, a number of political parties in Muslim countries urged the creation of 

interest-free banking and strongly condemned the existence of interest-based conventional 

banking systems, including the Islamic Brotherhood in Egypt and the Jaamat e Islami in 

Pakistan. The founders of these groups, Hasan al Banna and Abu-al-Ala Mawdudi, 

respectively, wrote several books and articles condemning the role of interest in Western 

banking systems. However, many other Muslim economists and bankers also contributed to 

the debate. These included Imam Muhammad Baqir al-Sadr in Iraq, Anwar Iqbal Qureshi in 

Pakistan, Mohammad Nejatullah Siddiqi in India, and Muhammad Uzair and Umer Chapra in 

Saudi Arabia). The first book written on interest-free banking was by M.N. Siddiqi, with 

Siddiqi (2006) finding that about 25 books, articles and reports written in the area from the 

1950s to the 1970s.  

Apart from these theoretical developments on an Islamic banking model, we can trace few 

institutional attempts before 1960. One such attempt was to establish a welfare association in 

parts of British India where Muslims comprised a minority to offer interest-free loans in the 

1890s. The sources of funds for this welfare association were donations and amounts earned 

by the sale of animal skins. The early 20
th

 century also saw the establishment of an interest-

free financial organization in Hyderabad (now part of India) in 1923. However, no other 

formal financial institutions can be found that operated under Shariah during this period. 

Phase II: 1960s–1980s 

This phase witnessed the remarkable growth of Islamic banking systems in a number of 

countries, with theoretical contributions by Islamic scholars slowly implemented through the 

establishment of several new Islamic banks. The first Islamic bank was established in Egypt 
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in 1963 as the Mit Ghamr Local Savings Bank by the noted social activist Ahmad al-Najjar 

(Hussain, Shahmoradi, and Turk, 2015). This bank neither paid nor charged interest to 

investors and borrowers. The main purpose of this institution was to create social welfare 

rather than a purely profit motivation, with the bank mainly investing in small trade and 

industry with any profit being distributed to its investors. Unfortunately, this bank lasted only 

four years. At the same time, the concept of Islamic banking emerged in Malaysia with very 

different objectives, notably, a savings corporation, called the Lembaga Tabung Jaji 

(Pilgrims Fund Board, Malaysia), established in 1963 and later incorporated in 1969, to assist 

with pilgrimage (the spiritual journey to Mecca and Medina).  

The establishment of the first state-sponsored Islamic bank was in 1971 in Egypt as the 

Naseer Social Bank; the establishment of the Dubai Islamic bank in the UAE in 1975 is one 

of the earliest private initiatives. In the 1970s, oil-rich countries in Gulf region accumulated a 

huge amount of wealth by exporting oil, which enabled them to exploit the business 

opportunities offered by the establishment of Islamic banks given the high, largely, unmet 

demand by Muslim populations in those countries. The 1970s saw the establishment of many 

Islamic banks in the Middle East, especially in the Gulf, including the Dubai Islamic bank, 

the Kuwait Finance House, the Bahrain Islamic Bank, the Qatar Islamic Bank, and the Faisal 

Islamic Banks of Bahrain. 

The foundation of the Islamic Development Bank (IDB) in 1975 signified a remarkable 

development in the history of Islamic banking. The objective of this bank was to promote the 

economic development of its member countries as well as to provide Shariah complaint 

development finance. IDB played a significant role in both bringing new Shariah complaint 

products to market as well as facilitating academic research in Islamic finance by establishing 

the Centre for Research in Islamic Economics at the King Abdul Aziz University of Jeddah in 

1978. Immediately beforehand, it organized the first dedicated conference on Islamic finance 

at Mecca in Saudi Arabia in 1976. 

In the 1980s, along with the Gulf countries, Muslim-dominated South East Asian countries 

also began to develop their own Islamic banking systems. Malaysia, Bangladesh, Pakistan, 

Iran, and Sudan all established Islamic banks during this period. In particular, Iran and Sudan 

announced their plans to convert their entire banking systems into purely Islamic banking 

systems during this period. Government initiatives in a number of different countries also 

aimed to increase the growth of Islamic banking systems, especially in Bahrain, Saudi Arabia, 

the UAE and Malaysia. Alongside these developments, central banks and bank regulators in 
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these countries began to adapt their rules and regulations to better cater to the needs of 

Islamic banking.  

Phase III: 1990s–present 

The earlier outstanding growth continued in this phase with the expansion Islamic finance 

market in more than 105 countries. Along with the formation of new Islamic banks in many 

countries, major conventional banks also exploited the opportunities for maintaining or 

increasing their market share in Muslim-populated  countries by opening Islamic ‘banking 

windows’ as part of a Shariah-compliant banking system. The Citi Islamic Investment bank 

in Bahrain was one of these early Islamic banks established by Citibank in 1996 to increase 

its market share in the Gulf, along with a number of others including American Express, 

BNP-Paribas, Deutsche Bank, and UBS etc.  

At this time, a number of concerns arose in the process of development of the Islamic finance 

industry, such as the consistency of existing accounting regulations with Shariah, corporate 

governance systems in Islamic banking, Shariah supervisory boards, etc. In order to deal with 

those concerns, a number of governing bodies were developed to promote and sustain Islamic 

banking during this period. For example, the Accounting and Auditing Organization for 

Islamic Financial Institutions (AAOFI) was established to develop accounting standards and 

regulatory frameworks consistent with Islamic accounting systems. Likewise, the 

International Monetary Fund (IMF) established a wing known as the Islamic Financial 

Services Board (IFSB) in 2002 to issue guiding principles and standards for the Islamic 

financial industry to ensure its soundness and stability.  

Along with institutional development and market growth, this phase saw the rapid 

proliferation of innovative Shariah-compliant products. One significant contribution was the 

launching of sukuk or Islamic bonds, which attracted the attention of not only individual 

investors but also many governments and other organizations. In 2009, the International 

Finance Corporation (IFC) issued sukuk to the value of US$100 million for funding Islamic 

finance projects in key sectors such as health, education, and manufacturing in the Middle 

East (Iqbal and Mirakhor, 2011). Combined together, these major developments of the past 

few decades have helped the Islamic banking industry to establish itself as a viable alternative 

to the conventional banking industry, while enabling a large share of the global Muslim 

population to adhere to Islamic principles in their financial transactions.  
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2.5 Institutional Development of Islamic Banking and Finance Industry 

As mentioned earlier, from time to time, to foster the growth of the Islamic finance industry 

as well as to tackle the challenges that arise during this high period of growth, both the 

government and the private sector have taken substantial initiatives by forming a number of 

institutions and regulatory bodies. The following sections describe some of the important 

organizations that play a key role in fostering the growth of the Islamic finance industry.  

Islamic Development Bank (IDB) 

The Islamic Development Bank is one of the pioneer organizations that contributed 

significantly to the growth of the Islamic finance industry among the Muslim dominated 

countries. It was established in 1975 with the consent of the finance ministers of Muslim 

countries during a conference held in Jeddah, Saudi Arabia. The purpose of this financial 

institution is to foster the economic development and social progress of its member countries 

and Muslim communities, individually as well as jointly, in accordance with Shariah 

principles. The main activities of the bank are to provide financial assistance to member 

countries as well as grant loans for productive projects and enterprises. The banks accept 

deposits, and all forms of financing facilities are operated in accordance with Shariah 

principles. Recently the bank has also promoted foreign trade among member countries, and 

provided technical assistance and extended training facilities for personnel engaged in the 

development of activities in Muslim countries to conform to Shariah rulings. At present the 

IDB has 56 member countries and its subscribed capital is 50 billion Islamic Dinars.  

To promote the growth of the Islamic finance industry and to facilitate trade, the bank also 

has established a number of sister organizations that are helping to achieve the mission set by 

the IDB. One of the early organizations that has played a vital role in research and training is 

the Islamic Research and Training Institute (IRTI) established in 1981. As a centre of 

excellence, IRTI conducts training, undertakes research, provides advisory services and 

enhances capacity building in basic and applied Islamic economics and finance. It also 

organizes seminars and conferences on various subjects in collaboration with national, 

regional and international institutions. This is one of the premier think-tanks in the field of 

Islamic finance. Another organization was established in 1994 through the initiative of the 

IDB, namely the Islamic Corporation for the Insurance of Investment and Export Credit 

(ICIEC). The main objectives of this organization are to increase the scope of trade 

transactions from member countries, to facilitate foreign direct investment in member 
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countries and to provide reinsurance facilities to Export Credit Agencies (ECAs) in member 

countries. All these facilities are designed to comply with all Shariah regulations. At the end 

of 2012, the total insurance commitments of the ICIEC stood at US$16.9 billion, out of which 

US$14.3 billion was insured.  

To foster the economic development of the member countries through financing in the private 

sector, the IDB established another organization, namely the Islamic Corporation for the 

Development of the Private Sector (ICD) in 1999. It also advises government and private 

organizations to encourage the establishment, expansion and modernization of private 

enterprises. During 2012, the ICD approved eighteen new investment projects and 6 capital 

increases amounting to US$419 million and disbursed US$124 million during the same year. 

The International Islamic Trade Finance Corporation (ITFC) was established in 2007 with the 

objective of enhancing trade, thereby improving the economic conditions and livelihood of 

people throughout the Muslim world. It mainly mobilizes public and private sector resources 

towards achieving its objectives of fostering economic development, since, being an affiliated 

entity of the IDB, it has access to many other governments and organizations. All these 

corporations provide financing facilities in accordance with Shariah principles, which helps 

Shariah compliant products to be more familiar to different stakeholders. 

Accounting and Auditing Organization for Islamic Financial Institutions (AAOIFI) 

The Accounting and Auditing Organization for Islamic Financial Institutions (AAOIFI) was 

established in 1991 with a view to developing accounting standards to be used especially in 

Islamic financial institutions. It is an international autonomous not-for-profit corporate body 

that prepares accounting, auditing, governance ethics and Shariah standards for Islamic 

financial institutions. A number of countries have adopted its standards, such as Bahrain, 

Dubai, Jordan, Lebanon, Qatar, Sudan and Syria. To date, the AAOIFI has issued forty-eight 

Shariah standards, which include twenty-six accounting standards, 5 auditing standards, 7 

governance standards and 2 codes of ethics. It also offers 2 professional qualification degrees, 

which are Certified Islamic Professional Accountant (CIPA) and Certified Shariah Adviser 

and Auditor (CSAA). It also organizes seminars and conferences in conjunction with the 

World Bank, to amend and develop new standards. Many of the Islamic financial institutions 

around the world follow the guidelines and standards developed by the AAOIFI in preparing 

financial statements and also in auditing activities.  

Islamic Financial Services Board 
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The Islamic Financial Services Board is another standard-setting body or regulatory and 

supervisory agency that particularly focuses on the soundness and stability of Islamic 

financial institutions such as banks, capital markets and insurance companies. This Kuala 

Lumpur-based organization was founded in 2003 and at present has 188 members comprised 

of sixty-one regulatory and supervisory authorities, 8 international inter-governmental 

organizations and one hundred and nineteen market players (financial institutions, 

professional firms and industry associations). While its main objective is to develop or to 

adapt existing international standards consistent with Shariah principles to make the Islamic 

financial industry more prudent and transparent, it also stresses the development of the 

criteria for identifying, measuring, managing and disclosing risk in the Islamic financial 

industry, taking into account international standards for valuation, income and expense 

calculation and disclosure. Furthermore, it emphasizes corporate governance issues of Islamic 

financial institutions. It also runs a number of conferences and meetings with other 

organizations to promote and create awareness regarding different issues of the Islamic 

financial industry. Since its inception, the IFSB has issued twenty-four standards, guiding 

principles and technical notes for the Islamic financial service industry.  

Liquidity Management Centre 

The Liquidity Management Centre (LMC) is an Islamic investment bank established in 2002 

that is specially designed to facilitate the growth of the Islamic capital market by providing 

short-term liquidity solutions. The LMC helps Islamic financial institutions in managing their 

short-term liquidity and supports the inter-bank market. In addition, the LMC will attract 

assets from governments, financial institutions and corporates in both private and public 

sectors in key target markets. It develops innovative, adaptable and tradable Islamic Shariah 

compliant short-term and medium-term financial instruments for Islamic financial institutions. 

Furthermore, it provides advisory services in the areas of structured finance, project finance 

and corporate finance to Islamic financial institutions. It also contributes significantly in 

developing innovative products such as Sukuk in the Islamic financial industry. The main 

shareholders of this centre are Bahrain Islamic Banks, the Dubai Islamic Bank, the Islamic 

Development Bank and Kuwait Finance House. The authorized capital of LMC is US$200 

million and the paid-up capital is US$ 53.550 million.  

Islamic International Rating Agency 
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The Islamic International Rating Agency (IIRA) is the only organization that provides ratings 

to the capital market as well as banking institutions by taking into consideration Shariah 

regulations. Along with the rating criteria that a conventional rating agency considers, the 

IIRA considers the adoption of Shariah regulations, power of authority, independence, skill 

and resources of a Shariah supervisory board. This gives confidence to the investors as well 

as the customers regarding the requirements of Shariah compliance of the financial 

institutions they deal with. This is a unique feature of the IIRA. It was established in 2005 

and sponsored by multilateral development institutions, leading banks, other financial 

institutions and rating agencies from different countries. The organization has a board of 

directors and an independent rating committee as well as a Shariah board.   

2.6 Principles of Islamic Banking 

Prohibition of Riba (interest) 

Riba is strictly prohibited in the two primary sources of Islamic law that are the Quran 

and the Sunnah. The literal meaning of Riba is ‘excess’ and is interpreted as any 

unjustifiable increase of capital, whether in loans or sales. There are a number of 

verses in the Quran that prohibit Riba. In the Quran chapter 2: 278–279, Allah (swt) 

said:  

“O believers, fear Allah, and give up what is still due to you from Riba if you are true 

believers. But if you do not do so, then listen to the declaration of war from Allah and 

His Messenger. And if you repent, you can have your principal. Neither should you 

commit injustice nor should you subjected to it.”  

There are many other similar verses in the Quran that strictly prohibit interest. A 

precise definition of Riba could be that any positive, fixed and predetermined rate tied 

to the maturity and the amount of principal (that is guaranteed regardless of the 

performance of the investment) is considered Riba. In other words, it would include 

all gains from debts and anything over and above the principal of loans and debts. 

Hence, conventional interest is considered as Riba.  

Riba is primarily prohibited in Islam to create social justice, equality and property 

rights. By prohibiting Riba, Islam blocks the means that lead to the accumulation of 

wealth in the hands of a few, whether they are banks or individuals. Islam permits 

trade and prohibits Riba. Through trade, real commodities are exchanged, and profits 

are determined ex-post, symbolizing the efforts of successful entrepreneurship and the 
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creation of additional wealth. In contrast, the rate of interest is determined ex-ante, 

and the entrepreneur has to pay both the principal and the interest, regardless of the 

outcome of the investment. However, distributive justice requires all the involved 

stakeholders in the economy to share the risk. That is why Islam prohibits all forms of 

interest in the financial transaction (Ayub, 2008; Khir, Gupta, and Shanmugam, 2008; 

Lewis and Algaoud, 2001).   

Risk-Sharing Principle 

The second important aspect of Islamic finance is the risk-sharing concept. This 

concept is in line with distributive justice. According to this principle, all the involved 

parties should share the risk. Instead of becoming a creditor, Islam encourages the 

lender to be one of the partners in the business, so that both the lender and borrower 

can share the profit and loss. This principle is in contrast to the traditional banking 

principle where the lender and borrower relationship is based on debt. If the borrower 

defaults, the borrower has to bear all the losses, or if the borrower can earn above an 

average return, the lender gets only his interest. To remove this inequality of 

distribution of profit, a profit and loss sharing concept in the case of financing 

between borrower and lender is strongly encouraged in Islamic banking (Hussain et 

al., 2015; Iqbal and Mirakhor, 2011).  

Prohibition of Speculative Behaviour 

Prohibition of Gharar is another important principle of Islamic finance. ‘Gharar’ 

literally means ‘uncertainty’ or hazard caused by lack of clarity regarding the subject 

matter or the price in a contract or exchange. For example, if the liability of any party 

to a contract is uncertain or delivery of the product is not in the control of any party, it 

will be regarded as Gharar. In legal terminology, ‘Gharar’ is a sale of a thing which 

is not in the possession of the seller; a sale involving hazard in which one does not 

know whether it will or will not come to be. Islamic scholars define three particular 

cases where Gharar is present. First, things that are the object of a legal transaction 

do not exist. Second, things exist but are not in the possession of the seller or their 

availability may not be expected in the near future. Finally, things are exchanged on 

the basis of uncertain delivery and payment. Gharar is strongly prohibited in both the 

Quran and in the Sunnah (Ayub, 2008; Usmani, 2004). 



 

 

21 

Prohibition of Maysir /Qimar (Game of Chance) 

These two words Maysir and Qimar are quite identical in their meaning. Both are 

forms of gambling transactions that are considered as unjustifiable in Islam. Maysir 

refers to easily available acquisition of wealth by chance. Qimar refers to the chance 

of winning at the cost of other parties. An example of Maysir and Qimar could be the 

lottery. The winner of the lottery wins at the cost of others without any effort and by 

chance. All forms of games of chance are forbidden in Islamic jurisprudence. Islamic 

law forbids not only explicit forms of gambling, but also any business activities where 

an element of gambling is involved. Based on these, a number of conventional 

financial transactions are not allowed in Islamic law. For example, in conventional car 

insurance policy, the insurer pays the premium and gets the compensation only if the 

car has an accident. If there is no accident, the insurer loses all his premiums, whereas 

if there is an accident, the insurer gets more than what he pays. This is a form of 

gambling and hence prohibited in Islam. Similarly, fund collection by the government 

by using lottery or financial derivatives such as futures and options are also a form of 

gambling, hence prohibited according to Islamic finance principles (Ayub, 2008;  

Iqbal and Mirakhor, 2011).  

Prohibition of Investing in Certain Products and Goods 

There are a few products and goods in which Islamic banks cannot invest. For 

example, any investment in alcohol, gambling, casinos, drugs, pork products and 

pornography are not allowed under Islamic finance principles. All these sectors have 

adverse impact on society, hence Islamic banks and other financial institutions are not 

allowed to invest in or to finance any of these sectors (Ayub, 2008;  Iqbal and 

Mirakhor, 2011; Usmani, 2004). 

Sanctity of Contracts 

Another important feature of Islamic finance is full disclosure of information by both 

parties at the time of contract. This honest disclosure of all information by all the 

contract parties helps to reduce the asymmetric information problem as well as the 

moral hazard problem. Providing the right information also helps to establish a trust-

based business, which lowers the transaction cost for both parties (Ayub, 2008; Khir 

et al., 2008). 
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2.7 Islamic Financial Products 

Based on the above-mentioned principles, three different types of products have been 

developed. These are profit and loss sharing-based financial products, sales-based products 

and fee-based financial products. The following paragraphs describe the most popular 

products used in Islamic banking.  

2.7.1 Profit and Loss Sharing-Based Products 

There are two main PLS-based products that are used in Islamic banking. These two products 

are highly recommended by Islamic scholars as alternatives to the interest-based products 

used in conventional banks. The two main products are Mudarabah and Musharakah. The 

following section describes each product in turn. 

Mudarabah  

As mentioned earlier, Riba is prohibited in Islamic banking law, based on the ground 

that it is an injustice to the entrepreneur if he has to pay both interest and principal 

even if the project fails. Alternatively, the lender gets only a predetermined interest 

rate even if the entrepreneur makes a substantial profit. To overcome this distributive 

injustice to both the lender and the borrower, Islamic banks offer an ideal alternative 

that is the ‘Mudarabah’ contract.  

In a Mudarabah contract, an economic agent (called rabb-ul-mal) provides capital to 

an entrepreneur (mudarib) who has expertise in turning the capital into real economic 

activity, with the agreement of sharing profit between these two parties. The Mudarib 

is to utilise the funds in an agreed manner and then return the principal and share of 

profit, as agreed at the time of making the contract, to the rabb-ul-mal. The remaining 

amount of profit will be distributed to the mudarib. A number of distinct features can 

be attributed to the Mudarabah contracts. First, the control of the business remains 

with the mudarib. The Rabb-ul-mal cannot have any significant influence on the 

decision-making process. In other words, the investor cannot have any active 

management participation in the business. In the case of profit/loss sharing, the profit 

will be distributed between the mudarib and rabb-al-mal according to a pre-agreed 

ratio, however, the loss will be borne by the rabb-al-mal only. The Mudarib will lose 

his effort and time in the case of loss incurred. Profit distribution cannot be in 

absolute numbers and cannot be a percentage that is tied up with the amount of capital 
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provided by the rabb-al-mal. In the case of liquidation, all remaining assets after 

paying the liabilities and profit to the mudarib must be returned to the rabb-al-mal 

(Ayub, 2008; Hussain et al., 2015; Usmani, 2004). 

Musharakah  

The Arabic word Musharakah means ‘sharing’. This is one of the ideal products 

recommended by Islamic scholars to be used in Islamic financial institutions. In the 

context of Islamic finance, Musharakah is used to describe the joint enterprise or 

partnership business in which both parties contribute capital to form the business. 

Both partners work as principal as well as agent. One of the partners may work as a 

sleeping partner while the other party may actively run the business. An Islamic bank 

may form this kind of partnership with the entrepreneur and share the profit and loss 

with the entrepreneur.  

The distribution of profit between the partners must be agreed upon when the contract 

is made. An agreed profit ratio must be settled before the contract starts, and the profit 

ratio cannot be tied to the amount of capital provided. Although profit distribution 

may not be in proportion to the capital contribution, loss must be shared among the 

investors or partners in proportion to the capital invested. Contra to the Mudarabah 

contract, in a Musharakah contract all parties can take part in the decision-making 

process of the business. Islamic scholars argue that this is the most suitable Islamic 

financial product since it carries the spirit of distributive justice by sharing both profit 

and loss among the investors. However, due to the excessive risk that arises from the 

high asymmetric information problem between the bank and the entrepreneur, this is 

the least used financial product in Islamic banks all over the world (Ayub, 2008; Iqbal 

and Mirakhor, 2011; Usmani, 2004).  

2.7.2 Sales Type Products 

Although it is highly recommended to use PLS-based products, most of the Islamic banks use 

sales type contracts, which are less risky than PLS-based contracts. Among the sales type 

products, Murabaha, Salam, Istisna and Ijarah are frequently used in Islamic banking. The 

following sections describe all of these products in turn.  

Murabaha  
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Murabaha is one of the most popular financial products in Islamic banking. Around 

70% of the financial transactions in Islamic banking come from Murabaha contracts. 

Murabaha is a kind of sales contract which has been used by Islamic banks frequently 

in their regular business transactions. The word ‘Murabaha’ is derived from the word 

‘Ribh’, which means ‘gain’ or ‘profit’. In a Murabaha contract, the seller explicitly 

mentions the amount of the cost that he has incurred, as well as the amount of profit 

he is charging from the buyer in this transaction. This sale of contract – Murabaha – 

differs from other normal sales by this explicit declaration of cost and profit by the 

buyer, whereas in a normal sale, the seller discloses neither the cost nor the profit. 

This normal type of sale is called Musawamah (Ayub, 2008). 

Although Murabaha originally was not a mode of financing, given the economic 

context, at present Murabaha is the dominant financial product used as a mode of 

financing in most Islamic banking. In a Murabaha transaction, the bank finances the 

purchase of goods or an asset by buying the item on behalf of the client and selling 

the same item to the client by adding a mark-up to the cost. The payment by the client 

is usually deferred for some period of time (Usmani, 2004). One may argue that, 

adding a mark-up to the cost might be similar to interest charged in a conventional 

bank. However, in Islamic fiqh, some conditions are stipulated to be valid for this 

contract. For example, banks must possess and record the goods and assets in their 

books before they sell them to the client. This manner of buying and reselling the 

goods to the client is clearly distinguished from traditional financing by conventional 

banks where the bank provides a loan to the borrower to buy the goods himself.  

Salam 

Salam is another sales type mode of financing used in Islamic banking. Salam is a sale 

whereby the seller undertakes to supply some specific goods to the buyer at a future 

date in exchange for a price fully paid on the spot in advance (Usmani, 2004). In 

principle, a deferred sale is not allowed in Islamic finance; however, Salam is an 

exception to this, subject to a number of conditions that makes it free from Riba and 

Gharar. Salam can be treated as a forward contract used as a derivative in 

conventional finance; however, specific conditions are stipulated for a Salam contract 

that distinguishes it from the forward contract usually used in conventional financing. 

This mode of financing is mainly applicable for the farmer and small entrepreneur 

who are unable to produce the goods due to the lack of capital (Ayub, 2008). 
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In the context of Islamic banking systems, an Islamic bank may buy the products from 

the seller by giving an advance payment in full and in cash. In general, the selling 

price of the product is lower than the normal spot price. When the products are 

delivered to the Islamic bank after a certain period of time, the bank may sell them to 

the market at a higher price and can make a profit on them. However, at present, 

Islamic banks do not deal with selling and buying commodities, rather, an Islamic 

bank would enter into a parallel Salam where the date of delivery will be the same as 

the original Salam contract so that the bank will not have to store the commodities 

(Hussain et al., 2015; Usmani, 2004). One of the important conditions for applying 

Salam is that both quality and quantity of the commodities to be delivered must be 

measureable exactly in order to avoid any kind of uncertainty. Furthermore, the price 

must be paid in full in cash when the contract is made. And finally, the exact date and 

place of delivery must be specified in the contract.  

Istisna 

Istisna is another form of sale contract that is applicable to items to be manufactured 

where the sale of a commodity is transacted before the commodity comes into 

existence. This mode of financing is similar to Salam where the payment is usually 

made in advance to the seller of the goods. This is one of the legally accepted Shariah 

compliant financial products used in Islamic banking. This financial product is mainly 

used for manufacturing goods or to construct a house or for project financing (Iqbal 

and Mirakhor, 2011; Usmani, 2004).  

In this mode of financing, the client requests the Islamic bank to manufacture the 

goods or to build a house for the client. The Islamic bank accepts this request and can 

order a third party to produce the goods or to build the house on behalf of the client. 

Once the goods are manufactured or the house is built, the Islamic bank can sell these 

produced goods or house to the original client. By intermediating between the buyer 

and manufacturer, the Islamic bank gains a profit from this transaction. In this 

financial contract, it is recommended to fix the price in advance; however this is not a 

necessary condition. Depending on the time of delivery or the quality variance, the 

price of the products may change from the original planned price. Unlike Salam, 

which is mainly for farming products, Istisna can be applied for any goods or 

products that can be measured and quantified precisely (Ayub, 2008; Usmani, 2004). 
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Ijarah 

‘Ijarah’ literally means to give something on rent. According to Islamic jurists, Ijarah 

can be applied in two cases. The first type of Ijarah is if a person hires another person 

for a certain period of time, it can be treated as an Ijarah contract. In this contract, 

basically a service is hired for a specific time. The other type of Ijarah is if usufruct of 

assets and properties are transferred to another person in exchange for rent. In the 

context of Islamic banking, the term Ijarah is used for the second type of Ijarah 

where assets or property are rented in exchange for a rental premium. The term Ijarah 

is analogous to the term ‘leasing’ as used in modern business terminology. 

The client may request the Islamic bank to buy or to import his required equipment on 

his behalf. The Islamic bank may purchase the equipment, or on behalf of the Islamic 

bank, the client himself may buy the equipment. A rental amount is fixed from the 

beginning and a specific time period is set. It is recommended to have a shorter period 

of contract, since a long-term contract has greater uncertainty for the income of the 

client. The amount of rent can be revised with mutual agreement. In this context, the 

Islamic bank can be treated as the lessor and it is the owner of the assets, hence any 

cost incurred during the purchase or import process must be paid by the Islamic bank 

(Ayub, 2008; Hussain et al., 2015; Usmani, 2004).  

2.7.3 Fee-Based Products 

There are a number of fee-based products used in Islamic banking such as Wakalah, Kafalah 

or Jualah. These types of contracts are mainly used to generate fees and commissions. The 

following section describes the three important fee-based products: Wakalah, Kafalah and 

Jualah. 

Wakalah 

The literal meaning of ‘Wakalah’ is protection or remedying on behalf of others. In 

the legal context, Wakalah refers to a contract in which one party (the principal) 

appoints another party as an agent to do some specified activities for an exchange of 

fees and commission. Islamic banks apply Wakalah to numerous Islamic products like 

Musharakah, Mudarabah and Salam. A bank appoints an agent to collect the bill or 

products or to manage the funds and pay a fee to the agent. Conversely, a client may 

approach the bank to act as their agent or wakeel and to provide a letter of credit 
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facility, in the case of an international transaction, for some commission (Hussain et 

al., 2015).  

Kafalah 

The literal meaning of ‘Kafalah’ is ‘responsibility’ or ‘guarantee’. Kafalah is a type of 

assurance contract which is binding on the guarantor. Kafalah is a financial guarantee 

whereby the bank gives a pledge to a creditor on behalf of the debtor to cover fines or 

any other personal liability. Here the principal debtor is called Makful Anhu, the bank 

that gives the guarantee is called Kafil and the creditor is called Makful Lahu. As a 

surety, the debtor would provide the bank some form of collateral as well as 

commission for providing the service. Once a valid Kafalah is concluded, it 

establishes a right to the creditor to claim the debt from the guarantor. However, it 

does not release the principal debtor from the debt (Hussain et al., 2015).  

Jualah  

Jualah is another fee-based product used in Islamic banks. Jualah is a promise of 

reward or commission. In Islamic banking, Jualah is a contract whose subject matter 

is a work or task to be done. Jualah must be clearly stated in terms of the task that 

needs to be done and the time of the task. Also, the object of the Jualah must not be 

prohibited by Shariah principles. The commission or fee will be given if the task is 

completed or if the project is successful. The subject matter is usually uncertain. 

According to Iqbal and Mirakhor (2011), due to the high transaction cost associated 

with Jualah, this contract is less used in Islamic banking.  

2.8 Balance Sheet Structure  

Based on the foregoing discussion of different types of products used in Islamic banks, 

Islamic banks have a different balance sheet structure than conventional banks. Table 2.1 

presents a balance sheet structure of a typical Islamic bank. The following sections describe 

first liabilities (source of fund) and then discuss the assets section (use of funds).  

The first item of the liabilities section is demand deposit and one of the important items of 

demand deposit is Qard al Hasan. The literal meaning of ‘Qard’ is ‘loan’ and ‘Qard al 

Hasan’ means ‘benevolent loan’. Depositors place money in an Islamic bank but receive no 

interest. This is similar to a current account of conventional banks. Depositors can withdraw 

their money any time if they wish. The second and most important source of funds is 
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interbank Murabahah, as has been discussed in the previous section. With respect to a 

Mudarabah contract, Islamic banks operate based on a two-tier Mudarabah contract. The 

first-tier Mudarabah contract refers to a contract signed between an investment account 

holder and the bank. In this case, the bank works as the manager of the funds. The second-tier 

Mudarabah refers to a contract signed between the bank and the client where the client works 

as the manager of the funds. The client employs this fund for the business and shares the 

profit with the bank. The bank distributes this profit to the investment account holder after 

deducting the management fee. In the case of loss, the investment account holder will have to 

share some or the full amount of the loss. Other sources of funds include profit equalization 

reserve (PER) and investment risk reserve (IRR). Finally, the shareholder’s equity capital is 

another important source of funds in Islamic banks, similar to conventional banks.  

As Table 2.1 shows, interbank Murabaha is one of the uses of funds in Islamic banks. As 

discussed earlier, Islamic banks use a number of sales-based products such as Murabaha, 

Ijarah, Istisna and Salam; and profit and loss-based financial instruments such as Mudarabah 

and Musharakah as modes of financing in their balance sheet. In reality, asset backed or sales 

type instruments are more dominant products in the asset side of Islamic banks than PLS-

based financing instruments.  

Table 2.1: Balance Sheet Structure of Islamic Banking 

Assets Liabilities 

Cash and liquid securities 
Demand deposits (qard al hasan, wakala) 

Interbank Murabaha 

Interbank Murabaha 
Unrestricted profit-sharing investment accounts 

(Mudarabah) 

Inventory (real estate, automobiles, 

commodities, etc.) 

Asset-backed transactions (murabaha, Ijarah, 

salam and istisna) 

Restricted profit-sharing investment accounts 

(Mudarabah) 

Reserves (PED, IRR) 

PLS transactions (mudarabah, musharakah) 
Shareholders’ equity capital 

Fee-based services (Wakalah, Kafalah) 

Source: (Hussain et al., 2015) 

To provide an example of usage of the Islamic mode of financing in the asset side, an excerpt 

of the asset side from the annual report of the Dubai Islamic Bank for the year 2014 and 2013 

is shown. The total assets of the Dubai Islamic Bank is 123 billion AED in 2014 and 

approximately 113 billion AED in 2013. Among the total assets, specific Islamic financing 
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and investment assets are 73 billion AED (59% of the total assets) and 56 billion AED (49% 

of the total assets) respectively for the year 2014 and 2013. Table 2.2 presents an excerpt 

showing the Islamic financing assets and investment part from the asset side of the balance 

sheet. 

As shown in Table 2.2, in 2014, Murabaha is 33.7% of the total Islamic financing and 

investment category assets. After Murabaha, the second most used product is Ijarah, 

followed by home finance, Salam and Istisna. As mentioned earlier, compared to the 

percentage of sales-based/asset-based modes of financing, the percentage of the PLS mode of 

financing is quite low. In the Dubai Islamic Bank, Musharakah and Mudarabah, which are 

PLS-based contracts, constitute only 5.8% and 8.2% of the total Islamic investment and 

financing assets respectively for the year 2014, and Wakalah is 4.3% only. This indicates the 

reluctance of Islamic banks to use PLS-based contracts as a mode of financing.  

Table 2.2: Balance Sheet Structure of the Dubai Islamic Bank 

 

Dubai Islamic Bank 

Balance Sheet (a portion of asset side) 

 Year Year 

  2014 

(% of total 

Islamic 

financing 

and 

investing) 2013 

(% of total Islamic 

financing and 

investing) 

Islamic Financing Assets     

Vehicles murabahas 8,306,263 11.2% 5,960,304 10.6% 

Commodities murabahas 4,936,931 6.7% 4,276,412 7.6% 

Real estate 3,200,523 4.3% 3,737,731 6.7% 

International murabahas 8,474,984 11.5% 884,689 1.6% 

      

Total Murabahas 24,918,701 33.7% 14,859,136 26.5% 

Ijarahs  17,937,087 24.2% 13,160,813 23.5% 

Home finance 11,767,049 15.9% 11,376,246 20.3% 

Salam finance 8,642,763 11.7% 6,235,659 11.1% 

Istisna’a  4,123,091 5.6% 3,482,002 6.2% 

Islamic credit card 511,085 0.7% 422,199 0.8% 

   58.1%   

  67,899,776 91.8% 49,536,055 88.3% 

Less: deferred -1,881,610 -2.5% -1,889,228 -3.4% 

Less: contractors -435,465 -0.6% -122,583 -0.2% 

      

Total Islamic Financing Assets 65,582,701 88.7% 47,524,244 84.8% 

      

Islamic investing assets     
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2.9 Concluding Remarks 

Since its inception, the Islamic banking system has witnessed an outstanding growth over the 

last three decades. The Islamic finance industry has been expanding in different parts of the 

world; and many conventional banks are now converting to Shariah compliant banking 

systems. More than four hundred Islamic financial institutions in around sixty-five countries 

are operating their businesses. Oil-rich countries are significantly contributing towards the 

growth of the Islamic financial sector. Internationally reputed banks are also joining this 

market by creating window Islamic branches. A number of regulatory institutions such as 

AAOIFI, Islamic credit rating agencies, have been established to facilitate Islamic banking 

growth around the world.  

The sole purpose of the Islamic banks’ principles is to bring social distributive justice among 

all the economic agents in society. Among others, the two fundamental concepts that 

distinguish the Islamic banking system from conventional banking systems are prohibition of 

interest and the profit-loss sharing concept. Based on the core principles of Islamic 

transaction laws, three different types of Shariah compliant products have been developed. 

These are profit and loss-based products such as Musharakah and Mudarabah; sales-based 

products such as Murabaha, Ijarah, Salam and Istisna and fee-based products such as 

Wakalah, Kafalah and Jualah. Although Musharakah and Mudarabah are the recommended 

products to be used in Islamic banking systems, these products are the least used products in 

most of the Islamic banks due to the high asymmetric information problem and the high 

credit risk.  

Musharakas  4,326,521 5.8% 5,644,561 10.1% 

Mudarabas  6,058,634 8.2% 4,026,973 7.2% 

Wakalas  3,155,790 4.3% 3,448,133 6.1% 

      

Total Islamic Investing Assets 13,540,945 18.3% 13,119,667 23.4% 

      

Total Islamic financing and 

investing assets 79,123,646 107.0% 60,643,911 108.2% 

Less: provisions -5,147,044 -7.0% -4,573,273 -8.2% 

      

Total Islamic Financing and 

Investing Assets(net) 73,976,602 1.000 56,070,638 100.0% 

     

Islamic finance and investing/Total 

Assets 0.597127928  0.494936986  

     

Total Assets 123887359   113288438   
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Abstract 

Measuring credit risk is one of the most important aspects of bank management. Whether 

Islamic banks have higher or lower credit risk than conventional banks depends on two 

important elements. First, the nature of credit risk in Islamic financial products. Second, 

the suitability of credit risk measurement techniques for Islamic banks. We review and 

critically evaluate the available literature relating to the credit risk of Islamic banks. This 

enables practitioners and regulators alike to gain a comprehensive awareness of the nature 

of credit risk in Islamic banking products from several different perspectives. We also 

identify the measurement techniques currently available for Islamic banks along with the 

pros and cons of each of the measurement techniques. 

3.1 Introduction 

Islamic finance is one of the fastest growing segments in the global financial market. 

Although the principles and concepts of Islamic banking are known throughout history since 

the founding of Islam, the application and practice of Islamic banking has only developed 

relatively recently. Total Islamic assets reached more than $1.3 trillion in 2011 and the 

number of Islamic financial institutions also has reached to more than 700 by the end 

2011(The banker, 2011). The recent global financial crisis has also encouraged some to 

consider alternatives to the conventional financial system and Islamic financial systems have 

attracted at least some of this attention. To have a sustainable growth rate of Islamic banking 

in the future, it is vital to measure the risk properly for the bankers as well as regulators.  



 

 

32 

Of the various types of risk, credit risk is the largest risk to which banks are exposed (Bessis, 

2011; Caouette, Altman, and Narayanan, 1998). Gestel and Baesens (2008) and Colquitt 

(2007) highlighted some of the important reasons for credit risk. These are: 1) the borrower is 

financially distressed or in a position of bankruptcy, therefore unable to pay interest and 

repay the principal on direct or contingent loans; 2) a misunderstanding between the bank and 

borrower because of flaws in information systems and 3) a deterioration in the credit quality 

of the borrower. When borrowers fail to honor their commitment to the bank, banks classify 

this as a nonperforming loan and this and the accumulation of other nonperforming loans can 

lead the bank to the verge of bankruptcy (Greuning and Brajovic, 2003). Every financial 

product in the banking sector bears some degree of credit risk.  

Measuring credit risk is one of the important parts of credit risk management in the banking 

system. Since, Islamic banks are different in nature in operating their business than traditional 

interest based banking, researcher debate on the issue that level of credit risk faced by both 

conventional banks and Islamic banks is also different. Whether Islamic banks have higher or 

lower credit risk than conventional banks depends mostly on two important elements. Firstly, 

one should understand the nature of credit risk in Islamic financial product, second the 

suitability of credit risk measurement for Islamic banks. This research discusses these two 

main important issues. Although some research is available discussing the nature of credit 

risk in Islamic banking, to the best knowledge of the author, there is no research discussing 

the different credit risk measurement techniques possible in Islamic banks. This research fills 

this gap by critically evaluating the available literatures related to Islamic banking.  

The structure of this chapter is as follows. Section 1 briefly introduces the importance of 

credit risk and the problem of measuring credit risk in Islamic banks. Section 2 critically 

assesses the credit risk in Islamic financial products and to the extent it differs from that of 

conventional banks. Section 3 introduces the different risk measurement techniques available 

for Islamic banks with necessary adjustment to be made before applying these techniques to 

Islamic banks. Section 4 concludes the chapter, highlighting especially its contribution to the 

literature.  

3.2 Credit Risk in Islamic Bank Products 

Based on the principles described, a number of popular financial products are employed by 

Islamic banks. One of the aims of this paper is to describe some of the important products 

found in Islamic banks and at the same time trace the credit risk associated with each product 
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for a better understanding of credit risk in Islamic banking. It is worth noting that the Islamic 

banking products described here generally display the same characteristics throughout the 

global Islamic banking sector.  

3.2.1 Mudarabah (Profit Sharing) 

Mudarabah is one of the more popular products provided by Islamic banks. This is a type of 

partnership business where both parties make a contract and fix their terms and conditions. 

The partnership can be between a depositor (rabb al-mal) and a borrower (Mudarib) or 

between a lender (the bank) and a borrower. In this partnership agreement, the depositor or 

bank supplies the total capital required by the borrower (investor) while the borrower applies 

skill, knowledge and entrepreneurial ability to the task for which the funds are provided. 

Hence, though all of the assets purchased by the Mudarib are owned by the bank, even if the 

asset value increases in a subsequent time, the Mudarib is not entitled to any additional profit 

(Usmani, 2002). If the business incurs a loss on some transaction or makes a profit on some 

other transaction, then the profit will offset first the loss and the remaining profit will be 

distributed according to some pre-agreed ration if any profit remains. The bank can propose 

the profit distribution ratio based on the riskiness of project that the borrower undertakes or 

the ability of the bank to influence the business decisions taken by the Mudarib. It is 

noteworthy that any financial losses are borne solely by the bank, though the borrower of 

courses bears the opportunity cost of the venture’s labor, time and skill (Ayub, 2008; Iqbal, 

2002; Vogel and Hayes, 1998). The partnership contract can be terminated at any time if both 

parties agree. 

A distinctive feature of a Mudarabah contract is that bank can neither participate nor 

influence the decision making process in the Mudarib’s business nor can monitor the 

business activities efficiently. This creates a difficulty for Islamic banks in assessing the 

actual credit risk of the Mudarib (Hasan, 2002; Iqbal and Mirakhor, 2011). This makes this 

financial product riskier than many other Islamic banking products. For instance, there is a 

probability of a higher asymmetric information problem between the bank and the Mudarib 

in a Mudarabah contract. The Mudarib may choose a high risky project for a higher expected 

return, which is an adverse selection problem, or misuse the funds for purposes other than 

those discussed in the contract. As the bank does not have any decision making power, in 

principle it is likely that Mudarib may use any of these opportunities to transfer wealth which 

indeed increase the credit risk for the banks (Boumediene, 2011). Haron and Hock (2007) 
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argued that Islamic bank are thus exposed to total capital impairment risk in the event of the 

default of the Mudarib or if the project incurs losses. 

3.2.2 Musharakah (Profit and Loss Sharing) 

Musharakah is a word of Arabic origin which literally means sharing. This is a form of 

partnership, but slightly different from Mudarabah. From the business point of view, it is a 

kind of joint venture partnership contract where both the lender and borrower share capital 

and profit and loss according to some ratio. According to many scholars, it is an ideal 

alternative for interest-based financing with far reaching effects on both production and 

distribution (Usmani, 2002). As Islam prohibits interest, Islamic finance scholars often 

recommend use of this instrument as an alternative. It is not allowed to fix a lump sum 

amount for any of the partners, or any rate of profit tied up with his capital. Profit would be 

distributed after the actual profit earned. However, a management fee can be paid to the 

manager with the permission of both partners. Another form of Musharakah is diminishing 

Musharakah in which one of the partners promises to progressively purchase the equity share 

of the other partner until the title to the equity is completely transferred to the buying partner 

(Ahmed and Mohamed, 2011). 

Similar to Mudarbaha, Musharakah also bears a relatively higher credit risk which is why it 

is the least used among all Islamic bank products (Khan and Ahmed, 2001). Ahmed and 

Mohamed (2011) argued that in a Musharakah contract, the Islamic bank is principally 

exposed to two types of credit risk: capital impairment risk and credit risk with regard to the 

customer’s payment capacity. This “capital impairment risk” is where the Islamic banks only 

loses that capital provided at the beginning of the contract (Haron and Hock, 2007). In 

addition to this, if any of the withdrawing parties owe money to the bank, bank is required to 

pay which is another form of credit risk in the case of Musharakah. However, Boumediene 

(2011) argued that, there is no credit risk in a Musharakah contract as the Islamic bank does 

not provide any credit to the customer, rather it should be treated as capital impairment risk 

as the maximum the bank is the capital provided but only in the event of liquidation. There is 

another type of credit risk associated with diminishing Musharakh contracts which is the 

inability and unwillingness of the partner to purchase the agreed share of an Islamic bank 

(Ahmed and Mohamed, 2011; Akkizidis and Khandelwal, 2008).  
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3.2.3 Murabahah (Sale on Goods with Markup) 

Of all Islamic financial products, Murabahah is the most popular product that Islamic banks 

frequently use in their business operations. In an Islamic bank, 70–80% transactions are in the 

form of Murabaha contract and as a mode of finance Murabaha is the first choice of many 

Islamic bankers (Iqbal and Mirakhor, 2011). Islamic banks follow a number of steps in order 

to complete a Murabaha transaction. The contract typically involves the purchase of an 

asset/commodity at the request of a customer. This is a particular sale where the bank or the 

seller has to mention clearly the total cost needed for purchasing the designated product. The 

bank then adds a markup to the cost and is required to show the total cost statement to the 

buyer. In this contract, the bank can determine the profit margin before buying the product 

and the buyer of the product has to agree with this rate. The bank then buys the product and 

must possess the product before they “sell” it to the buyer. This is one of the most important 

conditions for Islamic banks to comply with Shariah. It will not be accepted as a Murabaha 

contract if banks only finance the purchase of the product and then add a markup. To make it 

a valid sale, the bank has to buy the product first, and then sell the product to the customer 

after adding the margin (Ayub, 2008; Usmani, 2002). Murabaha contracts can be both 

binding and nonbinding. Haron and Hock (2007) argued that Islamic banks are exposed to 

credit risk if the customer fails to honor the payment obligation (loss of receivables). On the 

other hand, in nonbinding Murabaha, where the customer has the right to refuse the delivery 

of the product purchased by the bank in a later time because of, say, subsequent price 

variation, then the Islamic bank is exposed to both high credit risk and high market risk 

(Ahmed and Mohamed, 2011; Iqbal and Mirakhor, 2011). Boumediene (2011) also 

mentioned these two sources of credit risk in Murabaha products, emphasizing the 

consequences of default risk in binding Murabaha contract. He also mentions the rulings 

according to Shariah and Accounting and Auditing Organization for Islamic Finance 

Institutions (AAOIFI) to undertake necessary action to reduce credit risk on the Murabaha 

contract. 

3.24 Ijarah (Leasing) 

Another very popular financial product of Islamic finance is Ijarah or leasing. This is similar 

to the concept of financial leasing commonly used in conventional (non-Islamic) leasing 

companies and banks. Like other Islamic financial contracts and products, the lease is not 

originally a mode of financing. More broadly, leasing is a contract whereby the owner 
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transfers an asset to another person for an agreed period at an agreed consideration (Usmani, 

2002). The subject matter asset can be divided into two types: property, including assets like 

buildings, machines, etc. and labor, such as a person hired by a company for a particular 

period at an agreed wage. An important distinction between financial leases in conventional 

banks and leases in Islamic bank is that the latter hold proprietorship over the object of the 

lease. In addition, there is no automatic transfer of proprietorship at the end of the contract. 

Under this contract, the lesser (bank) provides the asset on a rental basis to the lessee 

(creditor). The lessee then pays the rent for a specific period based on the agreement. The 

lessee will be liable for any damages to the asset due to negligence, but will not be liable for 

losses caused by factors beyond the lessee’s control, for example, damage caused by a natural 

disaster (Ayub, 2008). The determination of rental must be done before the lease commences 

with the mutual consent of the bank (the lessor) and the customer (the lessee) for the whole 

period, but can be reviewed under mutual agreement during the lease period. In addition to 

this, different rents can be set up for different phases throughout the lease at the beginning of 

the lease period.  

While this financial product also includes credit risk, it is typically lower than that for Islamic 

financial products. Credit risk arises here with default on the payment of rent when due. 

Default can be for specific instances or complete default (Ahmed and Mohamed, 2011; 

Boumediene, 2011; Haron and Hock, 2007). Default can also be due to variable lease rents 

that may distress the customer’s ability to pay (loss of rental receivables). In addition to this, 

Boumediene (2011) mention another source of credit risk in binding Ijarah where the lessee 

may change his mind, but may then cancel the lease. In this case, bank (the lessor) will find 

itself with an asset purchased with expectation of no return.  

3.2.5 Salam (Forward Sale) 

Salam is a contract of sale used in Islamic banks where the delivery of goods is deferred to 

some future date, but the payment is at the time of making the contract. In order to make a 

valid sale according to Islamic Shariah, three conditions must be fulfilled. First, the 

commodity that is to be sold must exist, second, the seller must have ownership of the good 

before selling it to someone else, and finally, the seller must possess the commodity, either 

physically or constructively. However, there are some exceptions applicable for some Islamic 

financial products, one of which is Salam, under the condition of the fulfilment of some 

criteria at the time of making the contract.  
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This mode of financing is specially designed for farmers or small businessmen who do not 

have enough money at some initial point for running a business or conducting farming. That 

is why the farmer or entrepreneur has a contract with the bank specifying product details for 

delivery after a specific period of time and in a specific location. Banks pay the price for the 

products in advance to the seller. This process is similar to a conventional forward sale 

transaction. What distinguish this from a traditional forward contract to Salam are the 

Shariah rulings and procedures involved. Details of these rules and regulations are described 

in Ayub (2008) and Usmani (2002).  

Similar to other sales-based contract like Murabaha, Islamic banks are exposed to credit risk 

in this mode of financing in a number of ways. The first source of credit risk is default in the 

delivery of the product or commodity or a delay in the delivery of the product or commodity 

(Boumediene, 2011; Haron and Hock, 2007). The seller may then face unintentional 

difficulty in delivering products on time or may completely default in delivering the products 

because of some unavoidable circumstances. In this case, the Islamic bank loses its invested 

capital. However, if this happens intentionally, the Islamic banks may charge a penalty to the 

seller. In addition to this, misspecification of the product or variation in the quality as 

specified in the contract is also another source of credit risk, as Islamic banks may not sell 

these products at a higher price (Ahmed and Mohamed, 2011). Decreasing the price of the 

products at the time of delivery would then result a net loss of the invested capital for the 

Islamic banks. For the most part, measuring the credit risk for Salam is similar to Murbaha 

contracts as both of these contracts are sales based.  

3.2.6 Istisna (Order to Manufacture) 

This is another sale-based mode of financing used by Islamic banks. Istisna means “order to 

manufacture”. In this mode of contract, one party orders the manufacturer to produce goods 

according to some specification not available in the market. This is second type of sales-

based contract available in the Islamic finance service. In this contract, banks behave like a 

manufacturer. A customer can order to manufacture the goods and can specify the types 

materials should be used during manufacturing. The manufacturer arranges the materials 

according to the buyer’s specification and bears the sole responsibility to arrange the 

necessary materials. Unlike the Salam contract, the price in this case is not necessary for full 

advance payment and the time of delivery is not fixed. Islamic banks can use this mode of 

financing to manufacture aircraft, ships, or other manufacturing goods. The contract can be 
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terminated unilaterally at any time before the manufacturer commences work; once the 

manufacturer starts producing the goods, it can be terminated with mutual consent. Similar to 

Salam, Islamic banks have a parallel in the Istisna contract. If an Islamic bank receives an 

order to manufacture some goods using an Istisna contract, Islamic banks can also order 

another manufacturer to produce the same goods with same specifications. There are some 

basic differences between Istisna and Salam, Istisna and Ijarah. Usmani (2002) and Ayub 

(2008) reported the details about the differences among these three financial products. 

Credit risk emerges in Istisna in two important ways. First, it can be a failure to deliver the 

products, and second, if the purchaser in a parallel Istisna defaults on paying the due 

installments or the price in full. If Islamic banks take an order to manufacture the goods from 

a client, and the client subsequently defaults on paying for the ordered goods, the Islamic 

bank loses its invested capital. Ahmed and Mohamed (2011) mentioned that in non-course 

Istisna where repayment capability of the borrower mostly depends on the revenue generated 

by the asset, Islamic banks face revenue risk arising from the asset ability to generate the 

income. Completion risk may also occur in parallel Istisna contract, when the advance 

payment has been made by Islamic banks to sub-contractor and if the sub-contractor cannot 

finish the work on time (Haron and Hock, 2007). In relation to this, Khan and Ahmed (2001) 

presented the results of a comparative risk perception of the modes of financing by Islamic 

bank credit managers. 

Table 3.1: Perceptions of credit risk in Islamic banking products 

Product Credit risk perception 

Murabahah 2.47 (17) 

Ijarah 2.64 (14) 

Istisna 3.13 (8) 

Salam 3.20 (5) 

Mudarabah 3.38 (13) 

Musharakah 3.71 (14) 

Notes: Figures in parenthesis are the number of respondents. The rank has a scale of 1 to 5, with 1 indicating 

‘Not serious’ and 5 ‘critically serious’. 

This table details the results of a survey of the risk perceptions of risk managers for the 

different finds of finance used in Islamic banks. As expected, credit risk appears to be least in 

Murabaha (sale-based financing) and most in Musharakah (3.71). This is consistent with the 

argument that sales-based methods of Islamic bank finance having lower levels of credit risk 

than profit–loss sharing methods. As pointed out, Musharakah and Mudarabah are two 

Islamic financial products assumed to have high credit risk because the asymmetric 

information problem between the partner (borrower) and bank is high. Because of their high 
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credit risk, most Islamic banks use these two financial products much less than sales-based 

financing methods. After the Murabaha product, which is the most frequently used product in 

Islamic banks, the second least credit risky product is Ijarah as it gives a certain amount of 

income periodically. Istisna and Salam also have some degree of credit risk as described 

earlier.  

3.3. Credit Risk Measurement in Islamic Banks 

A number of credit risk measurement techniques have developed in the last two decades. 

Based on the literature, credit risk measurement can be divided into three main categories: 

accounting-based, market-based credit risk measurement and ratings by external agencies. 

Accounting-based credit risk measurement includes but is not limited to Altman’s Z-score, 

credit risk Z-score, Non-performing loan analysis etc. External rating agencies like Standard 

and Poor’s or Moody’s provide ratings for financial companies that are relative ratings and 

many other local rating agencies do the same thing where the international rating agencies are 

absent. The more recent and more sophisticated credit risk measurement methods are based 

on market-based indicators like Merton’s probability of default, Value at Risk (VaR), credit 

metrics etc. This section reviews the three most common techniques used by the researchers 

to measure the credit risk in the banking sector. Two are based on accounting information, 

the financial stability Z-score and nonperforming loans, and one is a market-based indicator 

in the form of Merton’s distance-to-default model.  

3.3.1 Accounting-Based Measurement Techniques: Financial Stability Z-Score 

One of the most commonly used techniques to measure the banks’ soundness or stability 

based on accounting data is Z-score. Researchers have used Z-score extensively to measure 

the financial stability of the banks because it incorporates banks` buffers, both the profit and 

capital and standard deviation of profit to measure the riskiness of the banks based the 

grounded theory (Beck et al, 2013; Boyd and Runkle, 1993; Čihák, 2007; Čihák and Hesse, 

2010; McAllister and McManus, 1993). In other words, it measures how many standard 

deviations of profit the bank is from exhausting its capital base. The calculation of the Z-

score is as follows: Z-score = (ROA + E/A) / S.D of ROA, where ROA = return on assets 

measured by net profit divided by total assets, E/A = total equity divided by total assets and 

SD of ROA = standard deviation of ROA over the three-year time period. The three-year time 

window for standard deviation of ROA has been considered to allow for enough variation in 
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the Z-score, which reduces the chances that Z-score is driven, by variation in the levels of 

capital and profitability.  

This measure has also been used to measure the credit risk for Islamic banks by several 

researchers. For example, Cihak and Hesse (2008) investigated the financial stability using Z-

scores across Islamic banks and conventional banks for 20 OECD countries from 1994 to 

2004. In other research, Gamaginta and Rokhim (2011) also used the Z-score to measure the 

financial stability across Islamic and conventional banks in the Indonesian banking sector. 

Similarly, Abedifar, Molyneux, and Tarazi (2013) measured the credit risk of both Islamic 

and conventional banks using Z-score for 22 OECD countries.  

The variables used to calculate credit risk are the ROA and the equity to total asset ratio. The 

calculation of Z-score should be similar in the theoretical point of view for both Islamic and 

conventional banks. However, Čihák and Hesse (2010) pointed a possible criticism of using 

Z-score to measure the insolvency risk for Islamic banks. According to them, the liabilities 

side of Islamic banks consists of investment accounts where the Islamic banks have the 

ability to pass their losses to the borrowers. This might inflate the financial stability of 

Islamic banks. Therefore, researchers should be cautious about interpreting high and low Z-

scores across and between conventional and Islamic banks.  

3.3.2 Accounting-Based Measurement Techniques: Nonperforming Loans/Finance 

Ratio 

Another important measure of credit risk in the banking sector is the non-performing loan 

(finance) ratio (NPL). Researchers use the NPL ratio for both conventional banks and Islamic 

banks to measure credit risk in banking systems. For example, Ahmad and Ariff (2007), 

Berger and DeYoung (1997), Louzis, Vouldis, and Metaxas (2011) used NPL in order to 

measure the credit risk of the banking sector of a particular economy. Here the NPL ratio is 

nonperforming loans as measured by total amount of impaired loans to the net amount of 

loans, where nonperforming loans are generally loans overdue for more than three months. A 

bank with a high NPL ratio is typically identified as a problem bank by monetary authorities. 

Researchers that used NPL ratio to measure the credit risk for Islamic banks are 

comparatively fewer than those measured credit risk of conventional banks. Abedifar et al. 

(2013) used the NPL ratio and loan loss reserve ratio to measure the credit risk for both 

Islamic and Conventional banks. Similarly, Hayati and Ahmad (2004) also used Non- 
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performing finance (NPF) as a proxy of credit risk to investigate the determinants of credit 

risk of Islamic banks in Malaysia.  

One of the advantages of using NPL as a measurement of credit risk is that it is a direct 

measurement of a bank’s solvency and it is difficult to manipulate by the management. On 

the other hand, the criteria to classify the loan as non-performing vary slightly from country 

to country which makes it difficult to have a comparison between conventional and Islamic 

banks across the different countries of the world. Moreover, Abedifar et al. (2013) mentioned 

that NPL may not truly reflect the credit risk of the banks in the case where a major portion 

of loan repayment is yet to start. This might lower the credit risk for the banks temporarily.  

Both researchers and practitioners need to have a careful investigation before using NPL/NPF 

as a proxy of credit risk. While conventional banking has a standard definition of loan, 

Islamic banks do not have the similar definition of financing among all the Islamic banks 

because of Shariah and product complexity. Islamic banks have varieties of financial 

products and it is difficult to classify the financing appropriately under the same definition. 

3.3.3 Market-Based Credit Risk Measurement: Distance-to-default 

There are a number of credit risk measurement techniques available for measuring a bank`s 

default risk, based on the market information such as distance-to-default, bond prices and 

credit default swaps (Čihák, 2007). In practice, market-based indicators are more 

sophisticated and more accurate than accounting-based indicators and more useful in 

predicting banking failures. 

The most popular market-based measurement is KMV credit risk model. Moody's KMV 

Corporation (1995) developed an approach to estimate the default probability of a particular 

firm at any given point in time based on Merton's approach. This model states that a bank 

defaults when the market value of assets falls below the book value of liabilities. In order to 

calculate the probability of default, this model subtracts the face value of firm's debt from an 

estimated market value of the firm and then the difference is divided by the estimated 

volatility of the firm. This results in a Z-score often referred to as the distance-to-default 

(DD). In other worlds, the DD is defined by the number of standard deviations of market 

value of firms away from the default point (Harada, Ito, and Takahashi, 2010).  

Merton (1974) model assumes that the equity of a firm is treated as a call option on the firm's 

assets, since the equity holders are the residual claimants on the firm's assets after all the 

liabilities have been met. In this model, the strike price of the call option is the book value of 



 

 

42 

the firm's liabilities. If the value of the firm's asset is lower than the strike price, the value of 

equity becomes zero. The Merton model has two particularly important assumptions. First, 

the total market value of the firm's underlying assets follows a geometric Brownian motion, 

𝑑𝑉𝐴 = 𝜇𝑉𝐴𝑑𝑡 + 𝜎𝐴𝑉𝐴𝑑𝑊         (3.1) 

 

where, 𝑉𝐴 is the firm's assets value, 𝜇 is the expected instantaneous periodic rate of return on 

assets, 𝜎𝐴  is the instantaneous standard deviation of the rate of return on assets, or asset 

volatility and 𝑑𝑊 is a standard Weiner process.  

The second assumption in this model is that the firm has issued one discount bond maturing 

in T periods. Under this assumption, the equity of the firm is a call option on the underlying 

value of the firm's asset with a strike price, denoted by Xt , equal to the face value of the 

firm's debt and a time-to-maturity of T. Based on the above information, we can calculate 

DDt = 
ln(

𝑉𝐴,𝑡
𝑋𝑡

)+(𝜇−
1

2
𝜎𝐴

2)𝑇

𝜎𝐴√𝑇
                                            

 (4.2) 

PD= N(–DD)                                                     (4.7) 

where DD = distance-to-default, PD = probability of default, VA= value of assets, 𝜎𝐴  = 

volatility of assets, Xt = total liabilities, 𝜇 = expected return on assets, T= time period, and N 

= cumulative probability distribution. 

Researchers used Merton (1974) credit risk model extensively to measure the credit risk for 

conventional banks; however, Boumediene (2011) is the only research which investigated the 

credit risk for both Islamic and conventional banks using market-based information such as 

Merton’s default risk model. He measured the credit risk for nine Islamic and nine 

conventional banks for five years.  

There are several advantages of using market prices as a base of predicting bank failure as 

articulated by the academic. The foremost one is availability of equity prices in high 

frequency. Most of the banks are listed on the stock exchange and therefore their daily prices 

can be extracted easily. In addition, this indicator uses equity prices, which incorporates the 

expectation of investor or investors' forward looking assessments. Moreover, all the relevant 

data are publicly available and there is no issue of confidentiality, which makes the 

measurement more transparent and publicly verified. 
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On the other hand, one of the important variables considered in this model is total liabilities. 

Defining this variable in the case of Islamic banks again is fairly complex. The balance sheet 

of Islamic banks, as stated earlier, is different to the conventional banks as some Islamic 

banks are engaged in profit-loss sharing (PLS) arrangements. Boumediene (2011) identified 

the several problems in defining and using total liabilities in Islamic banks. For example, 

liabilities managed through PLS arrangement are excluded from liabilities. This PLS 

arrangement includes investment and savings accounts of Islamic banks. Lack of standard 

definition of liabilities in Islamic banks, compared to conventional banks creates the 

complexity in comparing credit risk between conventional banks and Islamic banks based on 

market information. Since total liabilities is one of the most significant variables in credit risk 

model, identical definition of total liabilities needs to be developed in order to have a suitable 

comparison. Each of these three credit risk measurement techniques discussed in this paper 

have pros and cons in application to Islamic banks. Both researchers and practitioners need to 

make careful adjustments before applying this model in measuring credit risk for Islamic 

banks. This adjustment is necessary, since standard definition of all the variables used in 

these model is rarely available and more importantly it may vary from country to country.  

3.4 Concluding Remarks 

This chapter discussed mainly the credit risk in Islamic financial products and the risk 

measurement techniques applicable for Islamic banks. As the operational nature of Islamic 

banks substantially differs from that in conventional banking, the sources of credit risk and 

the nature of credit risk in Islamic banking also differ. This research contributes to the 

literatures in two main ways. First, we gathered the available literature relating to credit risk 

in Islamic banks and critically evaluate these from a Shariah point of view. From this review, 

a number of interested parties can obtain comprehensive information about the nature of 

credit risk in Islamic banking products from several different perspectives. Second, we 

identified the risk measurement techniques available to Islamic banks along with their pros 

and cons. This is useful for both researchers as well as practitioners when considering the 

impact of Shariah on credit risk. We concluded that to obtain an appropriate comparison 

when measuring credit risk across Islamic and conventional banks, it is necessary to have 

common definitions of each of the variables considered in the various models.   
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Abstract 

In this paper, we consider the levels of credit risk in Islamic and conventional banks. One 

problem with existing studies is the use of accounting information alone to assess credit risk, 

and this could be especially misleading with Islamic banking. Using a market-based credit 

risk measure, Merton’s distance-to-default (DD) model, we evaluate the credit risk of 156 

conventional banks and 37 Islamic banks across 13 countries between 2000 and 2012. We 

also calculate the accounting information-based Z-score and nonperforming loan (NPL) ratio 

for the purpose of comparison. Our results show that Islamic banks have significantly lower 

credit risk than conventional banks as based on DD. In contrast, and as expected, Islamic 

banks display much higher credit risk using the Z-score and NPL ratio. These findings 

suggest that the measure chosen plays a significant role in assessing the actual credit risk of 

Islamic banks. 

4.1 Introduction 

Financial institutions lay at the heart of every economy. Substandard banking systems may 

then have a severe impact on overall economic performance, and may even lead to 

widespread financial crisis. According to the Bank for International Settlements (2000), 

credit risk is a leading source of financial instability in the banking sector. The global 

financial crisis is just the most recent example of where poor credit risk management has had 

a dire effect on many economies. In response, the Bank for International Settlements (2000) 

states that to have proper credit risk management systems, banks should properly identify, 

measure, monitor and control credit risk. Appropriate measurement of credit risk provides the 

foundations for developing prudential monitoring and control mechanisms to manage credit 
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risk. Therefore, measuring credit risk in banking systems is of vital concern for the full range 

of bank stakeholders, not least regulators. 

Islamic banking is one of the fastest growing segments in the global financial market. 

Although the principles and concepts of Islamic banking date from the very founding of 

Islam, the application and practice of Islamic banking has only developed relatively recently 

[for a review of the basic principles of Islamic finance, see Gait and Worthington (2014). The 

strong growth of Islamic banking combined with fierce competition with conventional banks 

in the same markets raises some concern among regulators and practitioners about the 

stability and sustainability of Islamic banks in the long run (Elgari, 2003). Furthermore, 

because of the Shariah (Islamic law) principles by which Islamic banks operate, some Islamic 

financial products impose additional credit risk on practicing banks (Errico and Sundararajan, 

2002; Kabir and Worthington, 2014). Non-standardized financial contracts, different modes 

of financing and complexity in risk management associated with the implementation of 

Shariah pose additional threats to the stability of Islamic banking. Therefore, the study of 

credit risk is a major concern for the development of prudential risk management systems 

governing both Islamic and conventional banks.   

From a risk management viewpoint, it is important for many different stakeholders (including 

regulators, investors and depositors) to know whether these competing banking systems 

exhibit different levels of credit risk. In principle, the basis of the conventional banking 

system is interest, whereas Islamic banks mainly rely on two alternative principles, namely 

profit-and-loss sharing (PLS) and markup financing. Consequently, a risk-avoiding borrower 

may choose an Islamic bank given the opportunity to share any losses with the bank (Hasan 

and Dridi, 2010). In addition, Islamic banks may face withdrawal risk if they share their 

losses with depositors (Ahmed and Khan, 2007; Siddiqui, 2008). Therefore, Islamic banks 

rarely have the option to use PLS on the liabilities side (sharing losses with depositors), given 

it significantly increases credit risk for Islamic banks. Given this scenario, and contrary to 

intuition, Islamic banks should have higher credit risk than conventional banks. That said, 

some argue that the risk-sharing practices of Islamic banks are very limited (Chong and Liu, 

2009; Abdul-Rahman et al., 2014), with Islamic banks mainly relaying on sales-type products, 

which are much less risky than conventional debt-based products. Accordingly, the debate 

over the relative credit risk of Islamic banks remains open. 

In response, a number of empirical studies have undertaken comparative analysis of the credit 

risk of conventional and Islamic banking. Following seminal work by Čihák and Hesse 
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(2010), several other studies (Gamaginta and Rokhim, 2011; Pappas et al., 2012; Abedifar et 

al., 2013; Beck et al., 2013) have compared the relative stability of Islamic and conventional 

banks in different periods and across different countries. Some of this literature concludes 

that Islamic banks are more stable while others find no evidence of differences in credit risk 

across the alternative banking systems. Clearly, there is always some variation in findings 

resulting from the sample of banks in different countries and over time.  

One more fundamental limitation of this existing research is that the methodological 

approach used to calculate the credit risk (or stability) of banks is mostly based on accounting 

information. Some studies have used the Z-score, as based on standard accounting 

information comprising the return on assets (ROA), the capital to assets ratio and the standard 

deviation of ROA. Others have used the non-performing loans (NPL) ratio, loan loss reserve, 

and loan loss provision as proxies for credit risk. However, using accounting information 

alone to measure credit risk at the institutional level could pose a number of problems, 

especially for Islamic banks. For instance, being based on past performance, accounting 

values and ratios may not be informative in assessing future outcomes, actual asset values 

may differ from the historical value of assets because of conservative methods of recording 

(Altman and Saunders, 1997), and accounting figures may be manipulated by management 

(Agarwal and Taffler, 2008; Bharath and Shumway, 2008).  

As alternatives, the extant literature proposes a number of risk measurement techniques using 

market information, notably Merton’s distance-to-default (DD) model, the credit transition 

matrix, and the mortality rate model. Of these, the first is the most appealing as it is based on 

seminal work by Black and Scholes (1973) and Merton (1974). This method not only 

addresses many of the criticisms of accounting-based credit risk models, but also incorporates 

essential market information, including the share price, market capitalization, and equity 

volatility. To date, only a single study by Boumediene (2011) has used the DD to compare 

the level of credit risk in Islamic and conventional banks, specifically nine each conventional 

and Islamic banks over the period 2005–09. The results of this study suggested that Islamic 

banks display significantly lower credit risk than conventional banks. However, both the 

sample size and period are obviously very limited and some of the modifications used to 

calculate the DDs for Islamic banks could have invoked an upward bias. 

The purpose of this paper is to address the following three key questions. First, do Islamic 

banks have higher credit risk than conventional banks? Second, does the level of credit risk 

across conventional and Islamic banks vary because of the chosen method? Finally, did the 
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relative level of credit risk in Islamic and conventional banks change significantly during the 

recent financial crisis? To respond to these questions, we employ the DD model as a measure 

of market-based credit risk and the Z-score and NPL ratio as measures of accounting-based 

credit risk. Our sample comprises 193 banks across 13 countries for the DD, 417 banks from 

21 countries for the Z-score, and 305 banks across 13 countries for the NPL, all over the 

period 2000–12. In so doing, our analysis departs from Boumediene (2011) in several 

respects. First, we employ a very large sample of 156 conventional and 37 Islamic banks to 

measure credit risk. Second, we decompose the results over both countries and time. Finally, 

we employ the same DD model for both the Islamic and conventional banking systems to 

ensure comparability and robustness.  

Our results show that Islamic banks have significantly lower credit risk than conventional 

banks when measured by DD. In contrast, Islamic banks display higher credit risk when using 

the Z-score and NPL ratio. While these contrasting results appear ambiguous, they do 

emphasize the need to recognize the impact of the method of assessing credit risk when 

deciding which banking system is safer, at least from the perspective of credit risk. At the 

very least, we address the ongoing debate among regulators about whether Islamic banks 

should employ different risk management techniques or operate under different regulations 

than conventional banks, in suggesting that at this stage, separate regulation regarding credit 

risk management for Islamic banks does not appear necessary. Moreover, from the 

perspective of investors and depositors, and despite some suggestions to the contrary made by 

Islamic banks and their supporters, neither system is immune to credit risk. 

The remainder of the paper is organized as follows. Section 4.2 provides a brief review of the 

literature on credit risk in Islamic banking and on credit risk measurement in conventional 

and Islamic banks. Section 4.3 discusses our methodology and Section 4.4 presents the data 

and sample selection process. Section 4.5 discusses the results and findings. Section 4.6 

concludes.  

4.2 Literature Review 

4.2.1 Credit risk in Islamic Banking Products 

Like any other financial product, Islamic financial products involve exposure to credit risk. 

Drawing on Islamic principles, a number of Islamic financial products have evolved over the 

time. Some of the more popular financial products are Mudarabah, Musharakah, Murabaha, 

Istisna, Salam and Ijara. The credit risk associated with each financial product of course 
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varies depending on the nature of the product. As argued by Errico and Sundararajan (2002) 

and Rahman and Shahimi (2010), the nature of credit risk in Islamic banks differs markedly 

from that of their conventional counterparts as a result. In what follows, we briefly describe 

the credit risk in several main Islamic financial products.  

In a Mudarabah (profit sharing) contract, the relationship between bank and Mudarib 

(borrower) involves a principal–agent relationship, such that an Islamic bank finances a 

project via a pre-agreed profit-sharing arrangement with the borrower. However, banks do 

not participate in the decision-making process and are not permitted to monitor the borrower. 

Hence, in a high information asymmetry environment, the Islamic bank is exposed to a high 

level of credit risk. Credit risk may also arise in the event borrower default, whether 

intentionally or unintentionally.  

Musharakah (profit and loss sharing) is similar to a joint venture partnership where both 

banks and other partners provide capital and share the profit and loss on a pre-agreed upon 

ratio. Most Shariah scholars agree that Musharakah is the closest Islamic finance alternative 

to interest-based financing. However, because of asymmetric information, the bank is again 

exposed to a high level of credit risk with the partner investor (Errico and Sundararajan, 

2002) along with significant capital impairment risk. This is because as the bank finances the 

partner, in the case of liquidation, the bank’s share of invested capital will rank lower to debt 

and it may lose all its invested capital. The Islamic bank will also have to cover its share of 

any loss incurred due to the negligence of the partner.  

The most popular Islamic financial product is Murabahah (sale of goods with mark-up), 

given it accounts for nearly 70–80% of all Islamic bank transactions. This is a sales-based 

contract where the buyer (borrower) provides necessary information to the bank regarding its 

purchasing requirements. The bank then purchases the product and sells it to the buyer with a 

margin for profit. Credit risk arises when customer fails to honor the payment obligation at 

the time of product delivery (Haron and Hock, 2007). Credit risk also may arise in 

nonbinding Mudrabahah if the customer refuses the delivery of the product purchased by 

bank at a later time because of, say, subsequent price variation or variation in product quality. 

(Ahmed and Mohamed, 2011; Iqbal and Mirakhor, 2011).  

While Ijarah (leasing) is another popular financial product in Islamic banking with arguably 

lower credit risk than other Islamic financial products, banks are exposed to credit risk in the 

event of the default of the lessee when rent is due. Unlike conventional banks, Islamic banks 
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cannot transfer the substantial risk and rewards of asset ownership to the lessee, as the bank 

needs to report the leased asset on their asset side throughout the lease term to comply with 

Shariah. Default can also arise because of variable lease rents that may distress the 

customer’s ability to pay (loss of rental receivables). Boumediene (2011) discusses another 

source of credit risk in binding Ijarah corresponding to when the lessee may cancel the lease 

before the stipulated time. In this case, the bank (lessor) will find itself with an asset 

purchased with expectation of no return.  

Salam (forward sale) is where the buyer makes full payment on the day of contract whereas 

the seller delivers the products later. Islamic banks usually engage in two parallel Salam 

contracts at the same time, the first with the seller and the second with the buyer. Both 

contracts work independently. Islamic banks face credit risk here in the event of a failure to 

deliver the products at a specified time (Rahman and Shahimi, 2010). In addition, sometimes 

because of adverse price fluctuations, the seller may default and hence not deliver the 

products. In this case, the Islamic banks will need to purchase the products from an 

alternative source at a potentially higher price to meet delivery to the buyer. This increases 

credit risk for the Islamic bank.    

Like Salam, Istisna (order to manufacture) is a forward sales-based mode of financing used in 

Islamic banking. Both of these financial products have similar types of characteristics, 

however unlike Salam, Istisna is mostly used for manufacturing goods. Islamic banks are 

exposed to credit risk in this financial contract in two ways. First, if the banks fail to deliver 

the products on the stipulated date to the buyer due to late delivery from the manufacturer. In 

this case, the bank will need to purchase from an alternative source at a potentially higher 

price. Second, if the bank sells this product in instalments to the buyer, the buyer may default 

in a subsequent period and this be reflected in a loss of receivables for the bank (Haron and 

Hock, 2007; Boumediene 2011).  

4.2.2. Theoretical Evidence  

One of the key principles of Islamic banking is that they operate their businesses using PLS 

modes of financing like Murabaha and Muysharakah. Using these modes, banks rely 

relatively more on their partners (borrowers) and there is a much greater chance of problems 

with severe asymmetric information in that banks have little influence on the decision-

making of the funded business, and only limited access to its accounting information. In 

addition, as the banks are obliged to absorb any loss in full (Mudarabaha) or part 
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(Musharakah), a risky borrower may tend to default. This increases the credit risk for Islamic 

banks, in sharp contrast to conventional banking systems, where banks typically do not share 

in the operating losses of the borrower (Errico and Sundararajan, 2002).  

The limited practical usage of risk management techniques in Islamic banks could be another 

reason for their potentially higher credit risk. This is because under Shariah, Islamic banks 

are not permitted to use any debt-based instrument to mitigate credit risk, nor any speculative 

methods, including credit default swaps, futures, and options. Islamic banks also generally do 

not have access to collateral. Therefore, in the case of borrower default, Islamic banks are 

obliged to bear the full funding losses of the borrower, which makes Islamic banks riskier 

than conventional banks (Errico and Sundararajan, 2002; Iqbal and Llewellyn, 2002; 

Bourkhis and Nabi, 2013). The inability to take any legal action against the borrower upon 

default also raises a moral hazard problem among borrowers. Borrowers may take the 

opportunity to invest in risky projects or may misuse the funds, thereby increasing the credit 

risk for both themselves and the bank. In addition, despite Shariah dating from the first 

millennia, Islamic banking in its current and recognizable form has been operating for less 

than four decades, with most Islamic banks only emerging in last twenty years. Hence, we 

expect that many Islamic bank personnel lack the skills to manage credit risk efficiently, at 

least when compared with conventional banks.  

In contrast, a few theoretical studies have suggested that Islamic banks could in fact have less 

credit risk than conventional banks. To start with, Islamic banks can share their losses with 

the depositors through the PLS mode of finance on the liabilities side, an option not available 

to conventional banks with their depositors (How et al., 2005). In addition, religiosity is one 

factor that potentially lowers the credit risk of Islamic banks, in that because Islamic banks 

operate their business according to Shariah, only the highly religiously motivated may be 

involved in Islamic banking, and these may tend to default less (Baele et al., 2014; Abedifar 

et al., 2013). Moreover, Islamic banking is a relationship-type banking system, which helps 

the banks to understand better the individual borrower and the level of creditworthiness. 

Based on these theoretical arguments, it is clear that there is no simple answer to the question 

of whether Islamic banks in principle have greater credit risk than their conventional 

counterparts.  
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4.2.3. Empirical Evidence  

A number of empirical studies have compared the stability of conventional and Islamic banks 

in recent years. Most of these employed the Z-score or other accounting-based techniques 

such as the NPL and loan–loss reserve ratios. To start, Čihák and Hesse (2010) examined 

financial stability using Z-scores across Islamic and conventional banks in 20 countries over 

the period 1994–2004, classifying the banks as small or large. According to their results, 

small Islamic banks tended to be more financially stable than small commercial banks, large 

commercial banks were better at managing credit risk than large Islamic banks, and 

surprisingly, small Islamic banks were financially stronger than large Islamic banks. These 

results clearly show that as Islamic banks grow, risk management becomes more difficult, 

and Čihák and Hesse (2010) argued that this was because the credit risk monitoring systems 

in Islamic banks became more complex when operated on a larger scale. 

Subsequently, Beck et al. (2013) compared the business orientation, efficiency and stability 

of conventional and Islamic banks, with the mean Z-scores showing that Islamic banks had 

significantly lower credit risk. However, when other factors were controlled, most of the 

results showed no significant difference between the two banking systems. Later, Beck et al. 

(2013) used NPL as a proxy for asset quality, and found that the NPLs of Islamic banks were 

consistently lower value, suggesting lower credit risk in Islamic banks. Elsewhere, Abedifar 

et al. (2013) compared the credit and insolvency risk of 553 banks from 24 countries between 

1999 and 2009, employing three different accounting ratios to measure credit risk and several 

forms of the Z-score to measure insolvency risk. Similar to Čihák and Hesse (2010), they 

found that small Islamic banks were more stable than conventional banks.  

Other studies in this area have tended to focus on a particular region. For instance, Faye et al. 

(2013) compared business orientation, efficiency, asset quality and stability in Africa, with a 

sample comprising 279 conventional and 11 Islamic banks from 45 African countries over 

the period 2005–10. The results indicated higher Z-scores but lower NPL ratios in Islamic 

banks. Rajhi (2013) also measured stability using Z-scores for Islamic and conventional 

banks in Southeast Asia and the Middle East and North Africa (MENA) over the period 

2000–08 and found that while Islamic banks displayed consistently higher Z-scores, they 

were less robust once bank-specific, regional and macroeconomic factors were included in 

the regression model. Overall, large Islamic banks tended to be more stable than large 

conventional banks and small Islamic banks were less stable than small conventional banks. 

Elsewhere, in a single-country study, Gamaginta and Rokhim (2011) compared the credit risk 
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of 12 Islamic and 72 conventional banks in Indonesia, and found that Islamic banks were 

generally less stable. In addition, small Islamic banks were found to have the same level of 

stability of small conventional banks, and like Čihák and Hesse (2010) small Islamic banks 

were more stable than large fully-fledged Islamic banks. 

In an extension related to the current analysis, only two studies have compared the soundness 

of Islamic and conventional banks during a period of financial crisis. Bourkhis and Nabi 

(2013) investigated stability during the 2007–08 financial crisis using Z-scores, but found no 

significant difference, nor did Beck et al. (2013) in terms of credit risk. Finally, in the only 

known study assessing credit risk in Islamic banks using Merton’s DD, Boumediene (2011) 

concluded that Islamic banks had relatively lower credit risk along with a lower probability of 

default. 

4.3 Methodology  

We adopt a three-stage approach to respond to our three research questions. In the first stage, 

we measure credit risk in both banking systems. In the second stage, we test for group mean 

equality by country and by year for our three credit risk measures. In the third and final stage, 

we estimate regressions including the credit risk variables while controlling for bank-specific 

and macroeconomic factors. 

4.3.1 Credit Risk Measurement  

The last two decades have witnessed the development of a range of credit risk-measurement 

techniques, broadly grouped as follows: accounting-based, external rating agencies, and 

market-based (Altman and Saunders, 1997; Colquitt, 2007; Allen and Powell, 2011). The 

accounting-based credit risk measures include, but are not limited to, Altman’s Z-score, the 

credit risk Z-score and NPL analysis. External rating agencies include Standard and Poor’s, 

Moody’s and other agency ratings for financial companies, including Islamic banks. The 

more recent and more sophisticated risk measurement methods draw on market-based 

indicators like Merton’s probability of default, Value at Risk (VaR), and CreditMetrics™. 

Altman and Saunders (1997) and Crouhy, Galai, and Mark (2000) provide comprehensive 

surveys of current credit risk models. In this study, we use the DD model as a market-based 

measure, and the Z-score and NPL ratio as accounting-based measures to compare the level 

of credit risk in Islamic and conventional banks.  
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4.3.1 .1 Market-based Indicators: Distance-to-default and Probability of Default  

There are a number of credit risk measurement techniques available for measuring a bank’s 

default risk using market information, including distance-to-default, bond prices and credit 

default swaps (Čihák, 2007). In practice, market-based indicators are more accurate than 

accounting-based indicators, and more useful in predicting banking failures. The most 

popular market-based model used to measure credit risk is Merton’s distance-to-default (DD) 

model (Agarwal and Taffler, 2008; Harada et al., 2010; Allen and Powell, 2012). 

Originally, Moody's KMV (1993) developed an approach to estimate the default probability 

of a particular firm at any given point of time based on Merton's approach. This model states 

that a bank defaults when the market value of its assets falls below the book value of its 

liabilities. In order to calculate the probability of default, we subtract the face value of a 

firm's debt from the estimated market value of the firm and divide the difference by the 

estimated volatility of the firm, resulting in a Z-score, often referred to as the distance-to-

default (DD) score. In other words, the DD is the number of standard deviations of market 

value a firm is away from the point of default (Harada et al., 2010).  

The Merton (1974) model assumes that the equity of a firm is equivalent to a call option on 

the firm's assets, given the equity holders are the residual claimants on the firm's assets after 

all liabilities have been met. In this model, the strike price of the call option is the book value 

of the firm's liabilities. If the value of the firm’s assets is lower than the strike price, the value 

of equity is zero. The Merton model has two important assumptions. First, the total market 

value of the firm's underlying assets follows a geometric Brownian motion, 

 

𝑑𝑉𝐴 = 𝜇𝑉𝐴𝑑𝑡 + 𝜎𝐴𝑉𝐴𝑑𝑊         (4.1) 

 

where, 𝑉𝐴 is the firm's assets value, 𝜇 is the expected instantaneous periodic rate of return on 

assets, 𝜎𝐴  is the instantaneous standard deviation of the rate of return on assets, or asset 

volatility, and 𝑑𝑊 is a standard Weiner process.  

The second assumption in this model is that the firm has issued a single discount bond 

maturing in T periods. Under this assumption, the equity of the firm is a call option on the 

underlying value of the firm's asset with a strike price, denoted by VA , equal to the face value 
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of firm's debt, X and a time-to-maturity of T. The current market value of equity, VE, can be 

expressed by using Black and Scholes (1973) option pricing formula for call options: 

 

𝑉𝐸 = 𝑉𝐴𝑁(𝑑1) − 𝑋𝑒
−𝑟𝑇𝑁(𝑑2)     (4.2) 

where                           

𝑑1 =
ln(

𝑉𝐴
𝑋

)+(𝑟+0.5𝜎𝐴
2)𝑇

𝜎𝐴√𝑇
                                   

(4.3) 

           

and d2 = d1 –𝜎𝐴√𝑇 where r is the risk free rate, 𝜎𝐴 is the instantaneous standard deviation of 

the rate of return on the value of assets of banks (asset volatility) and N is the cumulative 

density function of the standard normal distribution.  

In order to calculate the DD, two Equations are required. The first is Equation 4.2, which 

states that the value of the firm’s equity is a function of the value of the firm. The second 

relates to the volatility of the firm’s equity. Another assumption by Merton is the value of 

equity is a function of the value of the firm and time,  

 𝜎𝐸 = (
𝑉𝐴

𝐸
)

𝜕𝐸

𝜕𝑉
𝜎𝑣                                                  (4.4) 

In the Black–Scholes–Merton model, we show that 
𝜕𝐸

𝜕𝑉
= 𝑁(𝑑1), such that under the 

assumption of Merton’s model, the relation between the volatilities of the firm and its equity 

is: 

𝜎𝐸 = (
𝑉𝐴

𝐸
) 𝑁(𝑑1)𝜎𝐴 

 (4.5) 

 

and the DD and probability of default are: 

DDt = 
ln(

𝑉𝐴,𝑡
𝑋𝑡

)+(𝜇−
1

2
𝜎𝐴

2)𝑇

𝜎𝐴√𝑇
                                            

 (4.6) 

 

PD= N(–DD)                                                     (4.7) 
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where DD = distance-to-default, PD = probability of default, VA= value of assets, 𝜎𝐴  = 

volatility of assets, Xt= total liabilities, 𝜇  = expected ROA, T = time period, and N = 

cumulative probability distribution. 

As we do not ordinarily have information on the market value of the asset (VA), the volatility 

of the asset (𝜎𝐴) and the expected return on the asset (𝜇), we compute them using Equations 

(4.2) and (4.5). We use the following steps to measure DD and the probability of default. The 

first element to compute to solve the Equation 4.6 is the volatility of equity (𝜎𝐸) which we 

calculate from the historical stock price of any publicly listed firm for a particular period. 

Following the Hull (1999) methodology, we calculate the volatility of equity. 

 

Ri = ln(prt – prtt–1) 

 

where Ri is the daily return on the stock price and pri denotes the stock price at the end of the 

day i = 1.2.3…..n. Annualized volatility is then estimated as: 

 

𝜎𝐸 =
1

√1
𝑛

√
1

𝑛 − 1 ∑ 𝑟𝑖
2𝑛

𝑖=1

−
1

𝑛(𝑛 − 1)
(∑ 𝑟𝑖)

𝑛

𝑖=1

2

 

 

where n is the number of observations in the year (the number of trading days). We calculate 

the market value of equity (VE) by multiplying the number of shares outstanding by the stock 

price. Liabilities (Xt) are short term liabilities plus half of the long-term liabilities. The risk-

free rate (r) is the yield on a Treasury bond. Including these variables in Equations (4.2) and 

(4.5), we estimate the market value of assets and volatility of assets and expected asset 

growth to include in Equation 4.6 to calculate the DD score.  

As stated earlier, DD is the number of standard deviations that the bank’s asset value must 

fall in order to reach the default point. A higher DD score then indicates that the value of the 

firm is far from the default point, thus lowering the probability of default. For example, if a 

bank’s expected market value of its assets in one year is 100 and the default point is 20, then 

an 80 percent drop in the market value of assets would make the bank default. The 

probability of the market value of assets falling from 100 to 20 depends on the volatility of 
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the bank’s asset value. For example, if the volatility of the bank’s asset value is 10 percent, 

then 8 standard deviation points would be needed to reach a default point of 20. Theoretically, 

if DD is zero for a particular bank at a particular time, the bank should already be in default 

position. However, if a bank can continue to rollover its short-term liabilities, it may survive 

on a cash flow basis, even though the bank is technically insolvent. All other things being 

equal, the closer the default point to zero, the more vulnerable the position of the bank, 

whereas the higher the default point, the lower the probability of default of a particular bank 

(Bharath and Shumway, 2008). 

Overall, there are several advantages of using market information to measure credit risk for 

banks. First, the availability of equity prices at high frequencies. Most banks are exchange 

listed and therefore we can extract their daily prices easily. In addition, in an efficient market, 

equity prices incorporate investor’s expectations and forward-looking assessments. Moreover, 

all the relevant data are publicly available and there is no issue of confidentiality, which 

makes the measurement more transparent and verifiable. However, market-based indicators 

also have some limitations. Primarily, if the bank’s stock is untraded, it is difficult to measure 

the default risk of that particular bank. Further, to predict the default probability accurately, 

the market in which the firm's stock trades should be transparent and liquid. Finally, market-

based indicators have a number of assumptions that in practice may not hold. For example, 

the DD assumes that asset values follow a lognormal process, which will not capture extreme 

events adequately. 

4.3.1.2 Accounting-based Measurement 

 Financial stability Z-score 

One of the most commonly used techniques to measure bank soundness or stability using 

accounting data is the Z-score. Recent studies have used the Z-score extensively to measure 

the financial stability of the bank as it incorporates the banks’ buffers, both profit and capital 

and the standard deviation of profit, to measure the theoretical riskiness of banks (Boyd and 

Runkle, 1993; McAllister and McManus, 1993; Čihák, 2007; Čihák and Hesse, 2010; Beck et 

al., 2013). In other words, the Z-score measures how many standard deviations a bank is from 

exhausting its capital base. The calculation of the Z-score is as follows: 

Z-score = (ROA + E/A) / S.D of ROA  (4.8) 

where ROA = return on assets, being net profit divided by total assets, E/A = Total equity 

divided by total assets, and SD of ROA = Standard deviation of ROA over a three-year period 
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Generally, a three-year window for the standard deviation of ROA is sufficient to allow for 

variation in the Z-score, reducing the chance that variation in the levels of capital and 

profitability drive the Z-score. A number of reasons account for the popularity of the Z-score 

as a measure of bank soundness among both academics and practitioners. First, we easily 

show that the Z-score to the probability of bank default are inversely related. If we assume 

that returns follow a distribution with (finite) first moments μ and σ
2

r , we can estimate the 

upper bound of the probability of insolvency 

𝑝(𝑟 ≤ 𝐾) ≤
𝜎2𝑟

(𝜇 + 𝐾)2
      

 (4.9) 

Based on the definition of the insolvency risk Z-score, z = μ+ k/σr, inequality (4.9) becomes 

𝑃(𝑟 ≤ 𝐾) ≤
1

𝑍2                                              (4.10)          

Inequality (4.10) provides a fair estimation of the bank’s probability of insolvency and does 

not require strong assumptions. From inequality (4.10), we can establish the relationship 

between the Z-score and bank insolvency.   

𝑃(𝑟 ≤ 𝐾) =
𝑃(𝑟 − 𝜇)

𝜎𝑟
≤

𝑘 − 𝜇

𝜎𝑟
= 𝑃 (

𝑟 − 𝜇

𝜎𝑟
≤ −𝑍) = 𝑃(𝑟 ≤ 𝜇 − 𝑍𝜎𝑟) 

 (4.11) 

We note that (4.10) and (4.11) illustrate the negative relation between the Z-score and 

probability of bank insolvency. In effect, the Z-score measures the number of standard 

deviations a bank’s ROA needs to drop below its expected value before depleting its equity 

and the bank becoming insolvent, such that a higher (lower) Z-score indicates that a bank is 

more (less) solvent.  

Specifying the distribution of bank return in Equation 4.11 allows the measurement of the 

exact insolvency of the bank as follows    

𝑃(𝑟 ≤ −𝐾) = 𝑃(𝑟 − 𝜇)/𝜎𝑟 ≤ 𝑍) = 𝜃𝑟(−𝑍)                       (4.12)      

Where, 𝜃𝑟 denotes the distribution of the bank’s standardized returns.  

Second, compared to market-based techniques for measuring default risk, the calculation of 

the Z-score is easy, as little accounting information is required. In addition, this technique is 

superior to other accounting measures like the NPL or leverage ratio in that neither of these 

incorporate bank return or its capital structure, and most importantly, the criteria to classify 

the NPL varies from country to country, making it generally difficult to compare 

internationally.  
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Third, the Z-score is popular as a measure of credit risk because of its good prediction power. 

In evidence, Čihák and Hesse (2010) examined the power of the Z-score in predicting bank 

failure using bank-level data for 29 countries where 12 countries had experienced systemic 

failure. According to their findings, banks that failed during the crisis had significantly lower 

Z-scores. A similar result is evidence in the US where bankrupted banks had, on average, one 

quarter the Z-score of solvent banks. This clearly indicates that the Z-score is a powerful 

measurement tool for measuring bank stability or soundness. Finally, the Z-score is useful for 

comparing the stability of banks across the groups, such as a high risk/high return strategy vs. 

a low risk/low return strategy in that it provide an objective measure of soundness.  

Nonetheless, while the Z-score has a number of benefits as a measure of default risk, it also 

has a number of drawbacks. To start with, it is based purely on accounting data and the 

quality of these data may vary depending on a country’s accounting regulations (Beck et al., 

2009). Moreover, accounting information is backward looking, such that measures 

constructed using these data may not fully capture the ongoing condition of the bank, 

resulting in a misleading measure of default risk. 

NPL ratio 

Lastly, a number of researchers have used a simple NPL ratio as a proxy for credit risk in 

banking (Berger and DeYoung, 1997; Ahmad and Ariff, 2007; Das and Ghosh, 2007; 

Jiménez et al., 2010; Fiordelisi et al., 2011). We measure the NPL ratio by dividing the total 

amount of impaired loans held by the bank by the net amount of loans, such that a high NPL 

ratio indicates the increased probability of bank insolvency. While simple, one of the 

advantages of the NPL ratio is that it is a direct measurement of bank solvency and one 

difficult for management to manipulate.  

4.3.2 Estimation Techniques 

After measuring credit risk in the first stage using the aforementioned techniques, in the 

second stage we run a group mean comparison test. We use the nonparametric Wilcoxon 

rank-sum test to compare the level of credit risk between Islamic and conventional banks. As 

a robustness check, we also use the Student t-test. 

Then following Beck et al. (2013), Abedifar et al. (2013) and Čihák and Hesse (2010) we 

specify the following Equation in the third stage to capture the differences in credit risk while 

controlling for other factors thought to influence credit risk.  
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𝐶𝑅𝑖𝑗𝑡 = 𝛼 + 𝛽𝐵𝑖𝑗𝑡 + 𝛾𝐼𝑖 + 𝛿𝑀𝑖𝑡 + 𝜆𝑅𝑖 + 𝜏𝑅𝑖𝐼𝑖 + 𝜙𝐶𝑖𝑡 + 𝜓𝐼𝑖𝑡𝐶𝑖𝑡 

       +𝜋𝑋𝑘 + Ψ𝑌𝑡 + 휀𝑖𝑡 

(4.13) 

 

where the dependent variable is the CR (DD, DP, Z-score and NPL) for bank i in country j at 

time t, Bi,j,t is a vector of bank-specific variables, Ii is a dummy variable taking a value of one 

if an Islamic bank and otherwise zero, Mit are country-level explanatory variables, Ri is a 

dummy variable which takes a value of one if the country is in MENA otherwise zero, RiIi is 

the interaction between MENA countries and Islamic banks, Cit is a dummy variable taking a 

value of one if the year is in the crisis period 2007–09, IitCit is the interaction between Islamic 

banks and the crisis period, Xk and Yt are the country and yearly dummy variables 

respectively, and it is the residual.  

The bank specific and country specific variables used as control variables in the regression 

Equation are as follows and in Table 4.1. 

- Log of total assets as a proxy of size. Islamic banks are usually smaller given most 

commenced operations only relatively recently. Previous studies (Čihák and Hesse, 

2010; Abedifar et al., 2013; Bourkhis and Nabi, 2013) have identified the 

significant impact of bank size on different risk attributes in that larger banks 

usually have more opportunity to diversify risk through their branch network, 

experience and skill; hence credit risk is expected to have a negative relation with 

the size of a bank. 

- Growth of assets is a significant determinant of credit risk and an indicator of 

moral hazard. Banks usually relax their screening criteria when they wish to 

increase their market share rapidly. Relaxing screening criteria leads to an adverse 

selection problem for the bank, hence an increase in credit risk. Abedifar et al. 

(2013) used this same variable to investigate the impact on insolvency risk. Asset 

growth is expected to have a negative relationship with credit risk 

- Cost to income ratio is included to capture cost inefficiency across the banks. 

Kwan and Eisenbeis (1997) and Abedifar et al. (2013) find that cost inefficiency 

has a positive impact on credit risk. A higher ratio indicates that management is 

not efficient and prudent enough to monitor the risk. Therefore, we expect a 

positive relation between credit risk and cost inefficiency. 

- Loan to assets ratio is another significant determinant of credit risk, with Bourkhis 
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and Nabi (2013) finding the net loan to asset ratio has a significant negative 

impact on bank stability. 

- The model also includes ROA as a measurement of profitability. If the banks’ 

profitability increases, credit risk should be lower.  

- Diversification, as measured by the ratio of noninterest income to total revenue, 

has a significant impact on credit risk in that diversification helps banks to collect 

more information from different product or business lines to help lower credit risk. 

On the other hand, banks that focus more on non-traditional activities have higher 

credit risk because of lack of experience in noncore activities (Čihák and Hesse, 

2010; Rajhi, 2013). 

- We also include four macroeconomic variables to control for cross-country 

variation in GDP, inflation and governance and concentration. The GDP growth 

rate should have a negative relationship with credit risk, while inflation will have 

a positive relationship with credit risk. Overall, good governance will lower the 

credit risk. Higher competition in the market also usually increases credit risk.   

- We add a regional dummy by dividing the sample into MENA and non-MENA 

countries to control for regional effects as different regions have different rules, 

regulations, and cultures that affect credit risk. Furthermore, we interact the 

regional dummy with the Islamic dummy to compare the credit risk of Islamic 

banks across regions.  

- Finally, we use another dummy variable to investigate the impact of crisis on the 

credit risk. The crisis period is 2007–09. We also interact the Islamic dummy with 

the crisis dummy to see whether the credit risk of Islamic banks significantly 

differs from conventional banks during the crisis period.  

 

Table 4.1:Variable definitions and data sources 

Variable Description Source 

Distance-to-default component   

Volatility of equity Annualized volatility of daily share price DataStream 

Market capitalization Share price  number of shares outstanding DataStream 

Total liabilities Short-term + half of long-term liabilities Osiris Database 

Risk-free rate 3/6-month Treasury rate DataStream/Central bank/IMF  

Value of assets Market value of assets Authors' calculations 

Volatility of assets Volatility of asset Authors' calculations  

Expected return on assets Expected market return on assets Authors' calculations  
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Variable Description Source 

Z-score component 
 

  

Return on equity Net profit/total asset BankScope 

Leverage Equity/asset BankScope 

Nonperforming loans Net impaired loans/gross loans BankScope 

Bank-specific variables 
 

  

Total Asset Natural logarithm of total assets Bankscope 

Asset growth Change in total assets Bankscope 

Cost to income Total operating cost/total operating income Bankscope 

Loan to asset Gross loan/ total assets Bankscope 

Diversification Noninterest income/total operating income Bankscope 

Islamic 1= Islamic, 0= conventional   

Macroeconomic variables 
 

  

GDP Growth rate of nominal GDP World Bank 

Inflation Change in CPI  World Bank 

Governance Mean of measures in Kaufmann et.al (2005) Worldwide Governance Indicators 

Concentration % share of assets of three-largest banks World Development Indicators 

MENA  1= if country in  MENA, otherwise 0   

GFC 1= 2007–09, otherwise 0 
 

 

To estimate the Equation 4.12, we use the generalized least squares (GLS) random effects 

model as this has the ability to capture time invariant variables (such as the Islamic dummy 

variable) in the model. In addition, the differences across countries may have influence on the 

dependent variable credit risk, which is another reason to use the random effects model. To 

check the robustness of the results, we also use ordinary least squares (OLS) estimation.  

4.4 Sampling and Data 

We select 21 countries that have at least one Islamic bank from the 57 member countries of 

the Organization of Islamic Countries (OIC). We exclude the other 36 countries because of 

data unavailability or an insignificant Islamic banking sector. From these 21 countries, we 

consider only commercial banks and banks that have observations for at least three 

consecutive years. We include 444 banks in total, of which 142 are Islamic banks and the 

remaining 302 are conventional banks. We have 4,653 bank-year observations in total, 1,325 

of which are for Islamic banks and 3,328 for conventional banks. We also create a restricted 

sample consisting of banks for which we are able to calculate all of the measures (DD, DP, Z-

score, and NPL ratio). The banks in this restricted sample are from 13 countries. Table 4.2 
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details the countries included in the study along with the number of banks and the total 

number of bank-year observations. We describe some data issues regarding the calculation of 

each of the credit risk measures below:  

 

- As the calculation of DD requires stock data, we only consider economies with a 

stock exchange. Of the 21 countries initially considered, Brunei, Mauritania and 

Yemen do not have any stock exchanges and we therefore exclude banks in these 

countries from our sample. Of the remaining 18 countries, market data on Sudan 

and Iran are not available in our chosen database, while we excluded Syria, Iraq, 

and Palestine as they have stock data for less than three years. This leaves a final 

sample of banks in 13 countries.  

- In these 13 countries, there are 193 conventional banks and 37 Islamic banks. We 

eliminate outliers for the DD by winsorizing at the 1
st
 and 99

th
 percentiles. This 

produces 1,466 and 292 bank-year observations, spanning the period 2000–12. 

This sample is consistent with Beck et al. (2013). Of these 13 countries, Indonesia, 

Malaysia, and Lebanon have no listed Islamic banks.  

- Data are available to calculate the Z-score for all banks included in the initial 

sample. After eliminating outliers from the sample, we obtain 4,055 bank-year 

observations, of which 1,087 are for Islamic banks  

- Among the 21 initially sampled countries, Iran, Iraq, Mauritania, Lebanon and 

Sudan have no reported NPL ratio in the BankScope database, therefore these 

countries are not included in NPL analysis. We eliminate outliers obtaining 3,114 

bank-year observations, of which 575 observations are for Islamic banks. 

Table 4.2: Sample countries, banks, and observations 

Country 
No. of banks No. of obs. 

Islamic Conv. Total Islamic Conv. Total 

Bahrain
* 

15 15 30 139 136 275 

Bangladesh
* 

7 29 36 87 366 453 

Brunei 1 1 2 7 13 20 

Egypt
* 

3 22 25 39 277 316 

Indonesia
* 

9 57 66 47 596 643 

Iran 13 – 13 167 – 167 

Iraq 6 6 12 25 36 61 

Jordan
* 

3 11 14 39 142 181 

Kuwait
* 

8 6 14 72 67 139 

Lebanon
* 

1 33 34 4 315 319 

Malaysia
* 

17 22 39 123 275 398 

Mauritania 1 8 9 13 71 84 

Pakistan
* 

9 21 30 88 235 323 
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Country 
No. of banks No. of obs. 

Islamic Conv. Total Islamic Conv. Total 

Palestine 2 2 4 14 18 32 

Qatar
* 

3 7 10 32 73 105 

Saudi Arabia
* 

5 8 13 52 104 156 

Sudan 21 – 21 198 – 198 

Syria 2 10 12 10 71 81 

Turkey
* 

4 24 28 43 283 326 

UAE
* 

9 16 25 83 198 281 

Yemen 3 4 7 43 52 95 

All     142      302 444 1325 3328 4653 

Notes: 
*
 – included in DD and DP analysis 

4.5 Empirical Results 

4.5.1 Descriptive Statistics 

In the first stage, we measure the credit risk of both Islamic and conventional banks. Table 

4.3 presents descriptive statistics of the credit risk variables along with the other variables 

included in the regression. Most of the variables are significantly different between the two 

banking systems. In the restricted sample, DD is significantly higher for Islamic banks than 

for conventional banks. This also makes default probability higher for conventional banks 

than Islamic banks at the 5% significance level. In contrast, the Z-score in the restricted 

sample is significantly higher for conventional banks than Islamic banks, suggesting that 

Islamic banks face higher credit risks. Comparison of the NPL suggests that Islamic banks 

have higher NPL ratios than conventional banks, but the difference is not significant. The 

result is quite consistent with the Z-score in the full sample. However, the average NPL of 

Islamic banks is 8%, compared to 9% for conventional banks, indicating that Islamic banks 

have lower credit risk.  

  



 

 

Table 4.3 : Descriptive statistics  

                                       Islamic Conventional 
  

All 

Variable Obs. Mean Std. Dev. Min. Max. Obs. Mean Std. Dev. Min. Max. WRS 
 

Obs. Mean Std. Dev. Min. Max. 

Credit risk (restricted sample) 

            Z-score 250 32.34 43.83 –59.49 288.30 1312 52.74 60.57 –3.00 390.55 0.00 
*** 

1562 49.48 58.68 –59.49 390.55 

NPL 208 0.08 0.12 0.00 0.62 1211 0.07 0.08 0.00 0.62 0.04 
** 

1419 0.07 0.09 0.00 0.62 

DD 269 2.72 5.27 –16.50 64.96 1381 1.91 3.81 –36.24 17.05 0.00 
*** 

1650 2.04 4.10 –36.24 64.96 

DP 269 0.20 0.33 0.00 1.00 1381 0.25 0.36 0.00 1.00 0.02 
** 

1650 0.24 0.36 0.00 1.00 

Credit risk (full sample) 

      
 

     Z-score 1087 43.11 58.07 –59.49 380.84 3099 54.34 63.06 –20.60 392.00 0.00 
*** 

4186 51.43 61.99 –59.49 392.00 

NPL 575 0.08 0.11 0.00 0.62 2559 0.09 0.10 0.00 0.62 0.07 
* 

3134 0.08 0.10 0.00 0.62 

DD 269 2.72 5.27 –16.50 64.96 1381 1.91 3.81 –36.24 17.05 0.00 
*** 

1650 2.04 4.10 –36.24 64.96 

DP 269 0.20 0.33 0.00 1.00 1381 0.25 0.36 0.00 1.00 0.02 
*** 

1650 0.24 0.36 0.00 1.00 

Bank–specific  

           
 

     Log total assets 1325 2.99 0.80 –0.70 4.90 3489 3.24 0.77 0.30 5.00 0.28 
 

4814 3.17 0.79 –0.70 5.00 

Asset growth  1170 0.34 0.58 –1.00 8.20 3236 0.21 0.37 –0.62 6.31 0.00 
*** 

4406 0.25 0.44 –1.00 8.20 

Cost to income ratio 1249 0.64 0.67 0.02 9.50 3401 0.56 0.47 0.00 8.74 0.00 
*** 

4650 0.58 0.53 0.00 9.50 

Loan to asset ratio 1240 0.50 0.23 0.01 1.00 3456 0.47 0.18 0.01 0.90 0.00 
*** 

4696 0.48 0.19 0.01 1.00 

ROA 1116 0.02 0.06 –0.70 0.53 2960 0.02 0.03 –0.72 0.30 0.00 
*** 

4076 0.02 0.04 –0.72 0.53 

Diversification 1263 0.41 0.54 –7.50 9.02 3421 0.35 0.38 –3.55 9.28 0.00 
*** 

4684 0.37 0.43 –7.50 9.28 

Macroeconomic  

                 GDP 1325 0.05 0.04 –0.10 0.21 3489 0.05 0.03 –0.41 0.47 

  

4814 0.05 0.03 –0.41 0.47 

Inflation 1325 0.08 0.07 –0.10 0.54 3489 0.07 0.07 –0.10 0.55 

  

4814 0.07 0.07 –0.10 0.55 

Governance 1325 –0.52 0.71 –1.79 0.79 3489 –0.41 0.52 –1.93 0.79 

  

4814 –0.44 0.58 –1.93 0.79 

Concentration 1151 66.78 19.36 29.79 104.04 3468 58.34 17.58 29.79 103.00     4619 60.44 18.40 29.79 104.04 

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level.  



 

 

As for the other control variables, the average size of individual Islamic and conventional 

banks across the sample countries is quite similar and there is no statistically significant 

difference. However, we do observe significant differences in some of the other variables. 

For example, the average asset growth of Islamic banks is 34% compared to 21% for 

conventional banks. Hasan and Dridi (2010) also reported higher asset growth for Islamic 

banks than conventional banks during and after the financial crisis period. The cost to income 

ratio is also significantly higher for Islamic banks than conventional banks, suggesting higher 

cost inefficiency. Similarly, the loan to asset ratio, ROA and the level of diversification are 

also significantly higher for Islamic banks than for conventional banks.  

4.5.2 Group Mean Comparison Test.  

In the second stage, we compare the group mean of our credit risk measures, namely, DD, DP, 

Z-score, and NPL by country and year. Tables 4.4–4.11 detail the results. Decomposition of 

the DD by geographic location (Table 4.4) shows that most of the countries do not exhibit 

any significant difference in credit risk between Islamic and conventional banks, except 

Egypt, Pakistan, Qatar, and Turkey. Islamic banks in Egypt have significantly higher credit 

risk than Egyptian conventional banks whereas Islamic banks in Pakistan, Qatar, and Turkey 

have significantly lower credit risk than their conventional counterparts. Bahrain, Bangladesh, 

Saudi Arabia, and the UAE suggest relatively higher credit risk for Islamic banks, while 

Jordan and Kuwait imply relatively lower credit risk for Islamic banks, but the differences are 

not statistically significant in any of these countries. Among the sample countries, banks in 

Qatar present the highest average DD score for Islamic banks and banks in Malaysia the 

highest average DD score for conventional banks.  

Table 4.4: DD by country 

 
Islamic Conventional 

 
 

Country Mean SD Min. Max. N Mean SD Min. Max. N t-stat.  

Bahrain 4.25 10.79 –2.11 64.96 36 4.56 3.09 0.03 14.11 42 0.17  

Bangladesh 1.23 3.15 –13.12 6.44 66 1.43 3.43 –27.06 8.48 236 0.43  

Egypt –6.77 5.49 –16.50 1.19 10 1.01 3.16 –12.85 7.23 74 6.61 
*** 

Indonesia – – – – – 1.39 2.72 –12.96 9.31 235 –  

Jordan 3.70 2.56 0.04 10.03 14 3.27 2.75 –0.89 14.47 64 –0.53  

Kuwait 4.20 2.29 –0.84 8.44 25 3.98 1.95 –0.51 7.77 49 –0.42  

Lebanon – – – – – –0.73 6.11 –36.24 5.67 53 –  

Malaysia – – – – – 4.70 3.18 –0.28 17.05 87 –  

Pakistan 1.71 2.07 –1.72 5.15 22 0.29 3.58 –16.27 6.11 160 –1.80 
**

 

Qatar 5.02 2.57 0.43 7.76 23 3.74 2.33 –0.44 9.31 41 –2.02 
**

 

Saudi Arabia 4.52 3.11 –1.29 11.58 29 4.57 2.54 –1.20 9.98 82 0.10  

Turkey 1.76 3.10 –3.76 5.11 13 –0.21 4.87 –28.33 6.54 141 –1.42 
*
 

UAE 3.31 2.31 –2.50 6.76 31 3.33 2.97 –2.60 13.86 117 0.03  

MENA 4.16 5.59 – – 158 3.29 3.61 – – 448 –2.24 
***
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Islamic Conventional 

 
 

Country Mean SD Min. Max. N Mean SD Min. Max. N t-stat.  

Non-MENA 0.66 3.97 – – 111 1.24 3.79 – – 933 1.54 
*
 

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level 

Table 4.5: DD by year 

 

Islamic Conventional 

 

 

Year Mean SD Min. Max. N Mean SD Min. Max. N t -stat  

2000 –3.32 1.70 –4.52 –2.11 2 –1.56 5.14 –27.1 9.17 51 0.47  

2001 –0.16 3.92 –4.63 4.06 5 –1.34 5.51 –28.3 7.32 60 –0.46  

2002 –0.95 7.20 –13.12 5.29 5 –1.22 6.46 –36.2 8.25 65 –0.08  

2003 –0.93 7.23 –16.5 3.93 7 1.06 3.93 –11.5 9.1 67 1.16  

2004 4.42 3.88 –6.74 10.46 14 4.17 3.13 –3.26 14.11 95 –0.27  

2005 3.20 4.37 –11.58 9.52 20 2.54 3.18 –13 9.31 113 –0.80  

2006 4.06 12.54 –2.08 64.96 26 2.07 2.07 –3.79 8.03 121 –1.66 
**

 

2007 4.30 3.09 –6.46 10.03 29 3.50 1.99 –3.48 11.25 131 –1.76 
**

 

2008 0.16 2.40 –7.88 6.8 32 –0.02 2.63 –6.82 13.86 135 –0.35  

2009 2.79 2.30 –2.92 11.58 32 2.59 2.10 –4.23 9.26 134 –0.47  

2010 3.40 3.68 –8.99 9.99 33 3.54 3.11 –7.9 10.85 137 0.22  

2011 2.02 3.40 –10.74 7.14 32 1.24 3.37 –16.3 12.47 137 –1.17  

2012 3.86 2.82 –3.13 8.44 32 3.09 3.72 –10.1 17.05 135 –1.10  

GFC 2.35 3.09 – – 93 2.00 2.70 – – 400 –1.09  

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 

Table 4.6: DP by country 

 

Islamic Conventional 

 

 

Country Mean SD Min. Max. N Mean SD Min. Max. N t -stat  

Bahrain 0.19 0.31 0.00 0.98 36 0.03 0.10 0.00 0.49 42 –3.12 
***

 

Bangladesh 0.29 0.36 0.00 1.00 66 0.29 0.36 0.00 1.00 236 0.08  

Egypt 0.88 0.29 0.12 1.00 10 0.37 0.41 0.00 1.00 74 –3.80 
***

 

Indonesia – – – – – 0.28 0.35 0.00 1.00 235 –  

Jordan 0.06 0.15 0.00 0.48 14 0.08 0.18 0.00 0.81 64 0.33  

Kuwait 0.05 0.16 0.00 0.80 25 0.05 0.14 0.00 0.70 49 –0.13  

Lebanon – – – – – 0.41 0.44 0.00 1.00 53 –  

Malaysia – – – – – 0.05 0.14 0.00 0.61 87 –  

Pakistan 0.27 0.36 0.00 0.96 22 0.41 0.43 0.00 1.00 160 1.46 
*
 

Qatar 0.04 0.09 0.00 0.33 23 0.05 0.13 0.00 0.67 41 0.52  

Saudi Arabia 0.09 0.22 0.00 0.90 29 0.07 0.19 0.00 0.89 82 –0.50  

Turkey 0.31 0.46 0.00 1.00 13 0.41 0.43 0.00 1.00 141 0.77  

UAE 0.12 0.26 0.00 0.99 31 0.12 0.26 0.00 1.00 117 0.14  

Total 0.20 0.33 0.00 1.00 269 0.25 0.36 0.00 1.00 1381 1.97 
**

 

MENA 0.10 0.23 0.00 0.99 158 0.11 0.25 0.00 1.00 448 0.64  

Non-MENA 0.34 0.4 0.00 1.00 111 0.31 0.38 0.00 1.00 933 –0.79  

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level.



 

 

We further classify all the sample countries into MENA and non-MENA groups. Islamic 

banks in MENA countries have significantly lower credit risk than their counterpart 

conventional banks while Islamic banks in non-MENA countries have significantly higher 

credit risk than conventional banks. We expect some cross-country variations in credit risk 

due to variation in the level of Islamic banking development, stock market performance, etc. 

According to Table 4.5, throughout the sample period, Islamic banks generally have lower 

credit risk, except in 2000, 2003 and 2010. However, the difference between the two banking 

systems is only significant in 2006 and 2007. Lastly, although Islamic banks have higher DD 

scores during the crisis, the differences in credit risk between Islamic and conventional banks 

are not statistically significant.  

Tables 4.6 and 4.7 provide the results of the mean comparison test of default probability by 

country and year. According to Table 4.6, Islamic banks in Bahrain and Egypt have a 

significantly higher probability of default than conventional banks in Bahrain and Egypt. 

Conversely, Islamic banks in Pakistan have a significantly lower probability of default than 

conventional banks in Pakistan. No other countries exhibit any significant difference in the 

probability of default between the two banking systems. We also do not find any significant 

difference in the probability of default in MENA and non-MENA countries. As shown, the 

probability of default was significantly higher for Islamic banks in 2010 and significantly 

lower in 2012. Once again, our results provide no evidence that the probability of default 

differed significantly between these two banking systems during the financial crisis (see 

Table 4.7).  

Table 4.7 DP by year 

 

Islamic Conventional 

 

 

Year Mean SD Min. Max. N Mean SD Min. Max. N t -stat  

2000 0.99 0.01 0.98 1.00 2 0.64 0.37 0.00 1.00 51 –1.32 
* 

2001 0.53 0.50 0.00 1.00 5 0.54 0.43 0.00 1.00 60 0.06 
 

2002 0.42 0.43 0.00 1.00 5 0.54 0.45 0.00 1.00 65 0.53 
 

2003 0.36 0.47 0.00 1.00 7 0.35 0.41 0.00 1.00 67 –0.10 
 

2004 0.08 0.27 0.00 1.00 14 0.09 0.22 0.00 1.00 95 0.15 
 

2005 0.15 0.30 0.00 1.00 20 0.15 0.30 0.00 1.00 113 0.04 
 

2006 0.20 0.27 0.00 0.98 26 0.17 0.25 0.00 1.00 121 –0.59 
 

2007 0.07 0.24 0.00 1.00 29 0.04 0.12 0.00 1.00 131 –0.89 
 

2008 0.45 0.36 0.00 1.00 32 0.51 0.39 0.00 1.00 135 0.84 
 

2009 0.09 0.22 0.00 1.00 32 0.12 0.25 0.00 1.00 134 0.79 
 

2010 0.17 0.35 0.00 1.00 33 0.10 0.24 0.00 1.00 137 –1.42 
* 

2011 0.22 0.32 0.00 1.00 32 0.31 0.36 0.00 1.00 137 1.15 
 

2012 0.11 0.26 0.00 1.00 32 0.19 0.32 0.00 1.00 135 1.42 
* 

GFC 0.20 0.33   93 0.22 0.34   400   

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 
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The t-tests of the accounting-based Z-score show that Islamic banks on average have 

significantly higher credit risks than conventional banks (Table 4.8). Similar to the results of 

the DD model, there is also large cross-country variation observed among the sample 

countries. As shown in Table 4.8, among the sample countries, Islamic banks in Bahrain, 

Bangladesh, Jordan, Kuwait, Lebanon, Palestine, Qatar have significantly higher credit risk 

than their conventional counterparts, Islamic banks in Brunei, Mauritania, Pakistan and 

Turkey have significantly lower credit risk. Furthermore, Islamic banks in the MENA have 

lower stability than conventional banks in these countries, but there is no significant 

difference in MENA countries between the two banking systems. Table 4.9 also compares the 

Z-scores for Islamic and conventional banks for each year. As shown, in most years, Islamic 

banks had significantly higher credit risk, but during the crisis period, Islamic banks had 

significantly lower Z-scores than conventional banks. 

Table 4.8: Z-score by country 

 

Islamic Conventional 

 

 

Country Mean SD Min. Max. N Mean SD Min. Max. N t -stat 
 

Bahrain 36.65 58.25 –0.71 346.36 112 70.40 81.26 –0.96 389.99 110 3.56 
*** 

Bangladesh 22.77 30.19 –59.49 149.86 82 39.05 54.90 –20.60 363.17 347 2.59 
*** 

Brunei 79.66 22.31 57.49 104.60 5 15.97 11.51 3.62 39.95 13 –8.09 
*** 

Egypt 46.21 68.61 –2.12 313.50 35 52.15 63.76 –6.59 392.00 259 0.51 
 

Indonesia 41.65 45.71 1.13 218.76 34 49.48 52.88 –3.00 372.39 537 0.84 
 

Iran 31.23 30.73 3.23 173.54 147       
 

Iraq 22.54 11.74 9.75 49.37 13 25.45 23.66 9.17 94.79 23 0.41 
 

Jordan 37.11 23.77 4.74 98.92 39 67.96 69.79 –14.63 390.55 137 2.71 
*** 

Kuwait 31.34 43.20 0.04 260.09 61 56.31 64.54 –1.08 337.09 61 2.51 
*** 

Lebanon 10.57 5.20 6.89 14.25 2 77.28 69.62 3.30 359.07 255 1.35 
* 

Malaysia 54.33 67.91 –2.29 362.39 89 60.41 59.77 0.38 336.02 262 0.80 
 

Mauritania 144.26 102.85 16.43 325.81 10 76.04 81.46 2.12 368.23 51 –2.31 
*** 

Pakistan 51.53 69.49 0.92 336.71 65 39.86 55.08 –13.03 380.47 218 –1.40 
* 

Palestine 27.77 11.59 12.94 52.88 10 49.18 38.81 8.02 141.52 15 1.68 
** 

Qatar 50.19 62.36 6.24 253.57 29 71.17 75.04 0.87 349.91 66 1.31 
* 

Saudi Arabia 75.36 92.87 2.90 380.84 44 61.34 56.90 1.29 275.07 103 –1.12 
 

Sudan 38.10 47.16 –0.84 320.01 163       
 

Syria 35.56 47.47 7.23 119.66 5 38.95 45.81 3.81 246.69 48 0.15 
 

Turkey 56.85 63.03 2.48 278.86 35 41.90 55.65 –0.82 385.92 243 –1.46 
* 

UAE 61.85 83.25 1.38 356.23 69 69.42 76.65 4.95 382.41 176 0.67 
 

Yemen 49.34 64.27 8.28 336.94 38 50.63 63.84 6.71 293.87 44 0.09 
 

MENA 41.71 57.54 –0.71 380.83 569 65.00 69.81 –14.63 390.55 1169 6.89 
*** 

Non-MENA 44.64 58.65 –59.49 362.39 518 47.88 57.64 –20.60 392.00 1930 1.12 
 

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 
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Table 4.9: Z-score by year 

  Islamic Conventional    

Year Mean SD Min. Max. N Mean SD Min. Max. N t -stat  

2000 64.58 73.05 –2.23 260.09 40 46.12 57.66 –7.83 293.87 167 –1.72 
** 

2001 60.73 83.24 1.13 339.79 43 46.85 62.33 –3.23 353.32 181 –1.22 
 

2002 43.30 62.54 –4.54 342.75 52 51.62 58.73 –7.65 341.75 196 0.90 
 

2003 31.23 37.19 –4.03 221.06 59 55.47 67.96 –20.60 373.94 206 2.63 
*** 

2004 47.97 77.05 –0.78 356.23 64 53.67 57.64 –3.44 373.26 208 0.64 
 

2005 42.04 66.60 0.46 380.84 73 48.22 60.41 –1.73 368.23 230 0.74 
 

2006 37.02 52.30 –59.49 313.50 76 52.63 70.60 –6.59 392.00 244 1.78 
** 

2007 43.58 56.80 –11.20 336.71 95 47.29 54.87 –3.26 367.25 245 0.55 
 

2008 46.21 65.83 –3.57 346.36 108 47.79 49.03 –2.51 340.35 270 0.26 
 

2009 32.62 46.44 –5.42 356.03 116 49.77 56.79 –5.66 385.92 281 2.88 
*** 

2010 37.03 49.13 –13.29 362.39 124 57.76 59.25 –0.96 372.39 295 3.43 
*** 

2011 46.64 47.06 –39.01 209.30 126 67.06 71.66 –0.52 389.99 293 2.94 
*** 

2012 47.22 54.76 –40.13 278.86 111 72.16 77.55 –3.98 390.55 283 3.10 
*** 

GFC 40.48 56.81   319 48.33 53.61   796 2.17 
*** 

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 

The third measure of credit risk used in this analysis is the NPL ratio. According to the results 

in Table 4.10, t-tests of the NPL ratio shows that average NPL ratio of Islamic banks is 8% 

and 9% for conventional banks, indicating that Islamic banks have lower credit risk. The NPL 

ratio is also significantly higher for Islamic banks in Brunei, Indonesia, Jordan and Kuwait, 

and for conventional banks in Malaysia, Pakistan, Qatar and Yemen. MENA countries do not 

show any significant difference in credit risk between these two banking systems, while non-

MENA countries show higher credit risk for conventional banks than Islamic banks at the 5% 

significance level. However, a NPL ratio comparison by year reveals that Islamic banks have 

significantly lower credit risk than conventional banks in only 2008 and 2009. During the 

crisis period, the average NPL ratio for Islamic banks was 5% and 7% for conventional banks 

and the difference is statistically significant (Table 4.11). 

Table 4.10: NPL ratio by country 

 

Islamic 

 

Conventional 

 

 

Country Mean SD Min. Max. N Mean SD Min. Max. N t -stat  

Bahrain 0.07 0.09 0.00 0.36 28 0.06 0.06 0.00 0.40 97 –0.54 
 

Bangladesh 0.07 0.12 0.00 0.62 70 0.08 0.08 0.00 0.36 321 0.27 
 

Brunei 0.11 0.01 0.10 0.13 5 0.05 0.01 0.05 0.06 4 –8.54 
*** 

Egypt 0.18 0.19 0.01 0.44 8 0.15 0.14 0.02 0.59 71 –0.66 
 

Indonesia 0.09 0.16 0.00 0.60 26 0.06 0.08 0.00 0.62 378 –2.09 
** 

Iran 0.06 0.04 0.00 0.14 24       
 

Jordan 0.24 0.24 0.01 0.62 22 0.11 0.10 0.00 0.55 136 –4.46 
*** 

Kuwait 0.15 0.13 0.00 0.48 33 0.06 0.06 0.01 0.30 66 –4.70 
*** 

Lebanon      0.14 0.12 0.00 0.60 263 

 

 

Malaysia 0.06 0.07 0.00 0.48 114 0.07 0.08 0.00 0.57 266 1.31 
* 

Mauritania      0.10 0.09 0.01 0.31 13 

 

 

Pakistan 0.11 0.10 0.00 0.40 49 0.13 0.11 0.00 0.59 223 1.36 
* 

Palestine 0.05 0.05 0.01 0.08 2 0.08 0.10 0.01 0.31 10 0.43 
 

Qatar 0.03 0.03 0.00 0.11 30 0.06 0.10 0.00 0.48 71 1.92 
** 

Saudi Arabia 0.04 0.06 0.00 0.27 41 0.03 0.03 0.00 0.21 104 –0.96 
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Islamic 

 

Conventional 

 

 

Country Mean SD Min. Max. N Mean SD Min. Max. N t -stat  

Sudan 0.07 0.07 0.00 0.18 8       
 

Syria 0.07 0.01 0.06 0.08 3 0.05 0.07 0.00 0.30 32 –0.55 
 

Turkey 0.06 0.06 0.01 0.32 42 0.06 0.08 0.00 0.56 263 0.11 
 

UAE 0.06 0.08 0.00 0.33 49 0.07 0.06 0.01 0.28 182 0.26 
 

Yemen 0.07 0.07 0.00 0.27 21 0.32 0.15 0.06 0.61 35 7.07 
*** 

MENA 0.07 0.10   322 0.07 0.09   1539 0.56 
 

Non-MENA 0.08 0.11   253 0.09 0.10   1020 1.73 
** 

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 

Table 4.11: NPL ratio by year 

 

Islamic Bank Conventional 

 

 

Year Mean SD Min. Max. N Mean SD Min. Max. N t -stat 
 

2000 0.16 0.20 0.00 0.61 18 0.13 0.12 0.00 0.53 152 –0.99 
 

2001 0.15 0.17 0.01 0.6 21 0.13 0.13 0.00 0.62 158 –0.70 
 

2002 0.11 0.11 0.00 0.4 19 0.13 0.11 0.00 0.57 161 0.61 
 

2003 0.10 0.11 0.00 0.52 23 0.11 0.10 0.00 0.5 174 0.39 
 

2004 0.09 0.13 0.00 0.62 26 0.08 0.09 0.00 0.6 181 –0.41 
 

2005 0.06 0.10 0.00 0.51 30 0.07 0.09 0.00 0.59 193 0.45 
 

2006 0.06 0.09 0.00 0.5 36 0.07 0.09 0.00 0.61 202 0.66 
 

2007 0.05 0.08 0.00 0.48 45 0.06 0.07 0.00 0.44 211 0.51 
 

2008 0.05 0.07 0.00 0.46 62 0.07 0.10 0.00 0.6 225 1.83 
** 

2009 0.06 0.07 0.00 0.39 74 0.09 0.10 0.00 0.59 203 1.74 
** 

2010 0.08 0.10 0.00 0.62 75 0.08 0.09 0.00 0.52 225 0.01 
 

2011 0.09 0.12 0.00 0.57 77 0.07 0.09 0.00 0.57 239 –1.21 
 

2012 0.08 0.12 0.00 0.61 69 0.07 0.09 0.00 0.54 235 –0.96 
 

GFC 0.05 0.09   639 0.07 0.07   181 2.20 
*** 

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 

4.5.3 Correlation Analysis 

Table 4.12 presents the pairwise correlation coefficients between the independent variables, 

for which we observe no strong correlation. As expected, there is a negative relationship 

between DD and NPL, Z-score and NPL, DD and DP, and Z-score and DP. Of the bank-

specific variables, total assets have a positive and significant relationship with both DD and 

Z-score and a negative relationship with NPL and DP, indicating that an increase in asset 

lowers the credit risk. Both the growth of assets and the loan to asset ratio negatively 

correlate with Z-score, NPL and DP, and positively correlate with DD. ROA positively 

correlates with both Z-score and DD and has very strong negative correlation with NPL and 

DP, suggesting that profitable banks have lower credit risk. Contrary to theory, there is a 

negative correlation between diversification and credit risk.  

 



 

 

Table 4.12: Correlation matrix 
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DD 1 

                DP –0.81
*
 1 

               Z-score 0.12
*
 –0.12

*
 1 

              NPL –0.22
*
 0.21

*
 –0.13

*
 1 

             Ln(total assets) –0.02 0.03 0.01 –0.14
*
 1 

            Asset growth 0.03 –0.04 –0.05
*
 –0.15

*
 –0.07

*
 1 

           Cost to income –0.24
*
 0.24

*
 –0.06

*
 0.26

*
 –0.03

*
 –0.03 1 

          Loan to asset 0.24
*
 –0.23

*
 0.04 –0.38

*
 0.13 0.2

*
 –0.46

*
 1 

         ROA 0.14
*
 –0.17

*
 –0.06 –0.22

*
 –0.07

*
 –0.04 –0.23

*
 0.11

*
 1 

        Diversification –0.04
*
 0.05

*
 –0.06 0.03

*
 –0.2

*
 0.12

*
 0.32

*
 0.04 0.08

*
 1 

       GDP 0.14
*
 –0.15

*
 –0.02 –0.13

*
 –0.08 0.19

*
 –0.12

*
 0.25

*
 0.04

*
 0.13 1 

      Inflation –0.39
*
 0.37

*
 –0.11

*
 0.02 0.19

*
 0.02

*
 0.19

*
 –0.1

*
 –0.07

*
 –0.08 –0.04

*
 1 

     Governance 0.3
*
 –0.28

*
 0.07 –0.13

*
 0.41

*
 –0.05

*
 –0.2

*
 0.26

*
 0.08

*
 –0.19

*
 0.11

*
 –0.25

*
 1 

    Concentration 0.13
*
 –0.14

*
 –0.01 0.03

*
 0.14

*
 –0.14

*
 –0.08 0.1 –0.21

*
 –0.08

*
 0.15

*
 –0.1

*
 0.54

*
 1 

   MENA 0.29
*
 –0.27

*
 0.14

*
 –0.09

*
 –0.01

*
 –0.09 –0.2

*
 0.26

*
 –0.1

*
 –0.08 0.1 –0.31

*
 0.62

*
 0.49

*
 1 

  Islamic 0.07
*
 –0.07

*
 –0.05 0.08 –0.08

*
 0.1

*
 –0.01

*
 0.03

*
 0.13

*
 –0.05

*
 0.06 –0.04

*
 0.08

*
 0.07 0.16

*
 1 

 GFC 0.00 –0.01
*
 –0.02 –0.08

*
 0.07 –0.01 –0.04 –0.02 0.11 –0.06 –0.16

*
 0.13

*
 0.08 –0.06

*
 0.08 0.07

*
 1 

Notes: Asterisk denotes significance at the 
*
 – .05 level.



 

 

4.5.4 Regression Results 

To compare the level of credit risk further between these two banking systems (Islamic and 

conventional), we estimate Equation 4.12 using a GLS random effects model. We present the 

main empirical results based on the restricted sample in Table 4.13. The results in columns 

(1)–(3) correspond to the specification of distance-to-default(DD) as the dependent variable, 

columns (4)–(6) the probability of default (DP), columns (7)–(9) the Z-score and columns 

(10)–(12) the NPL. Columns (1), (4), (7) and (10) include only the bank-specific independent 

variables, (2),(5), (8) and (11) both bank-specific and macroeconomic variables, and columns 

(3), (6), (9) and (12) bank-specific, macroeconomic and some dummy variables, as explained 

earlier.  

 

 

  



 

 

Table 4.13: Regression results GLS random effects (restricted sample) 

 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Dependent  DD DD DD DP DP DP Z-score Z-score Z-score NPL NPL NPL 

Islamic 1.805
**

 1.604
*
 0.986 –0.009 0.024 0.042 –0.188

***
 –0.183

***
 –0.266

***
 0.029

**
 0.027

**
 0.0286

**
 

 

(1.98) (1.80) (1.14) (–0.30) (0.90) (1.34) (–3.49) (–3.38) (–4.70) (2.18) (2.03) (2.06) 

Islamic  MENA – – –0.235 – – –0.020 – – 0.073 – – –0.003 

 

– – (–0.52) – – (–0.43) – – (1.22) – – (–0.39) 

Islamic  GFC – – –0.235 – – –0.020 – – 0.073 – – –0.003 

 

– – (–0.52) – – (–0.43) – – (1.22) – – (–0.39) 

Ln(total assets) 0.945
***

 0.564
*
 –0.132 –0.073

***
 –0.048

***
 –0.043

**
 0.126

***
 0.118

***
 0.016 –0.026

***
 –0.029

***
 –0.033

***
 

 

(3.18) (1.81) (–0.33) (–4.36) (–2.80) (–2.41) (4.68) (3.92) (0.51) (–5.43) (–5.36) (–4.85) 

Asset growth 0.443 0.238 0.347 –0.047 –0.042 –0.047 –0.238
***

 –0.278
***

 –0.247
***

 –0.049
***

 –0.046
***

 –0.043
***

 

 

(1.13) (0.63) (0.91) (–1.22) (–1.15) (–1.27) (–4.40) (–5.16) (–4.62) (–6.95) (–6.37) (–5.96) 

Cost to income –1.149
**

 –0.370 –0.480 0.172
***

 0.080
*
 0.073

*
 –0.174

**
 –0.096 –0.123

*
 0.014 0.016

*
 0.011 

 

(–2.19) (–0.73) (–0.94) (3.85) (1.93) (1.75) (–2.35) (–1.32) (–1.69) (1.57) (1.75) (1.22) 

Loan to asset 1.520
*
 0.388 0.458 –0.321

***
 –0.270

***
 –0.283

***
 0.517

***
 0.369

***
 0.278

**
 –0.126

***
 –0.126

***
 –0.121

***
 

 

(1.70) (0.43) (0.50) (–4.57) (–3.85) (–3.97) (4.96) (3.34) (2.51) (–7.31) (–6.88) (–6.57) 

ROA 18.30
***

 20.040
***

 19.51
***

 –1.127
*
 –1.042

*
 –1.025

*
 2.172

**
 2.254

**
 2.508

**
 –1.018

***
 –0.969

***
 –1.007

***
 

 

(2.65) (3.01) (2.93) (–1.92) (–1.88) (–1.86) (2.17) (2.25) (2.55) (–7.95) (–7.53) (–7.81) 

Diversification –0.197 –1.219
**

 –1.056
*
 0.010 0.105

**
 0.111

**
 –0.149

**
 –0.231

***
 –0.189

***
 0.027

***
 0.027

***
 0.033

***
 

 

(–0.35) (–2.21) (–1.89) (0.21) (2.22) (2.33) (–2.11) (–3.28) (–2.70) (2.96) (2.92) (3.54) 

GDP – 5.754
**

 5.722
*
 – –0.852

***
 –0.880

***
 – 1.008

***
 1.146

***
 – –0.154

***
 –0.196

***
 

 

– (2.01) (1.96) – (–3.28) (–3.37) – (2.78) (3.16) – (–3.32) (–4.14) 

Inflation – –16.71
***

 –16.09
***

 – 1.691
***

 1.656
***

 – –1.692
***

 –1.540
***

 – –0.046
*
 –0.015 

 

– (–10.92) (–10.14) – (11.87) (11.18) – (–7.51) (–6.69) – (–1.83) (–0.61) 

Governance – 0.353 0.035 – –0.038 –0.015 – –0.007 –0.013 – 0.006 0.017
*
 

 

– (0.65) (0.06) – (–1.43) (–0.55) – (–0.16) (–0.26) – (0.76) (1.73) 

Concentration – –0.018
**

 –0.024
**

 – –0.000 –0.000 – –0.003
***

 –0.003
***

 – 0.000 0.000 

 

– (–2.02) (–2.52) – (–1.08) (–0.65) – (–3.03) (–2.78) – (0.68) (0.22) 

MENA – 

 

2.170
***

 – – –0.055
*
 – – 0.109

**
 – – –0.008 

 

– 

 

(2.63) – – (–1.88) – – (1.98) – – (–0.66) 

GFC – 

 

–0.341 – – –0.009 – – –0.088
***

 – – –0.015
***

 

 

– 

 

(–1.49) – – (–0.40) – – (–3.01) – – (–4.07) 

Constant –1.752 2.614 4.239
**

 0.603
***

 0.451
***

 0.467
***

 0.940
***

 1.277
***

 1.520
***

 0.238
***

 0.252
***

 0.278
***

 

 

(–1.36) (1.52) (2.24) (6.92) (3.94) (4.08) (6.99) (6.72) (8.03) (11.26) (8.42) (8.46) 

N 1411 1411 1411 1411 1411 1411 1359 1359 1359 1236 1236 1236 

R-squared  0.0707 0.1616 0.1644 0.0885 0.2030 0.2056 0.0865 0.1162 0.1596 0.2469 0.2587 0.2602 

R-squared between 0.0368 0.1049 0.1287 0.1788 0.3955 0.4152 0.2092 0.2421 0.3069 0.2675 0.2690 0.2541 

Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 



 

 

The estimated coefficient for the Islamic bank dummy is significant where DD is the 

dependent variable, signifying that that DD is significantly higher for Islamic banks than for 

conventional banks. However, the default probability (DP) does not show any significant 

difference between Islamic and conventional banks in any of the regressions. Both 

accounting-based credit risk measures show that Islamic banks have significantly higher 

credit risk. The Z-score is significantly negatively associated with the Islamic dummy in all 

regressions, even after controlling for both bank-specific and macro-specific variables. The 

other variable capturing the credit risk, namely, the NPL ratio, presents similar results to the 

Z-score. In all regressions (Table 4.13, columns 10–12), the NPL ratio is significantly 

negatively lower for Islamic banks.  

These results largely confirm the findings of the Wilcoxon rank-sum test, where we found 

that credit risk was lower in Islamic banks when measured by the DD model, but higher when 

measured by the Z-score and NPL ratio. This clearly suggests that methodology plays a 

significant role in deciding which banking system has higher or lower credit risk. We find no 

evidence of a significant interaction between credit risk, the crisis period, and Islamic banks, 

as also in Beck et al. (2013) and Bourkhis and Nabi (2013). This finding plainly refutes the 

claim of the better performance of Islamic banks during the recent financial crisis at least as 

far as credit risk is concerned.  

To identify further the differences in the level of credit risk between market- and accounting-

based measures, we investigate the relevant components of each measure. In the case of DD, 

one of the important components is equity volatility. A t-test of equity volatility (results not 

shown) between Islamic and conventional banks indicates that Islamic banks have 

significantly lower volatility than conventional banks, and this serves to improve the DD 

score for Islamic banks. One of the plausible explanations for lower equity volatility in 

Islamic banks is that the listing of Islamic banks on stock markets is only a recent 

phenomenon (2005 onwards). This corresponded to a time when investors were looking for 

an alternative to conventional banks, subsequently justified by the global financial crisis. 

Islamic banks appeared as a safer alternative investment opportunity for investors.  

To investigate further the reason for higher credit risk in Islamic banks when measured by 

accounting-based credit risk measures, we consider the components of the Z-score, namely 

ROA, the equity to asset ratio, and the standard deviation of ROA. ROA does not show any 

significant difference between Islamic and conventional banks in the sample period. However, 
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Islamic banks have significantly higher equity to asset ratios as well as higher standard 

deviations of ROA. This implies that the volatility of earnings in Islamic banks is higher, 

resulting in a lower Z-score. We speculate three reasons. First, Islamic banks have a 

relatively shorter history of operations than conventional banks, and thus lack the managerial 

skills needed in identifying and appropriate investment strategy; this may hinder the 

profitability growth of Islamic banks. Second, Shariah complexity in Islamic financial 

products may also create an obstacle to proper portfolio investment and diversification for 

Islamic banks. Third, the high earnings volatility could be because Islamic banks typically 

have large exposures to real estate and construction, industries that faced sharp declines in 

profitability in 2009 in many of the sample countries (Hasan and Dridi, 2010).  

Our remaining measure of credit risk, the NPL ratio, also shows that Islamic banks have 

higher credit risk. We postulate that Islamic banks face a higher asymmetric information 

problem in choosing creditworthy partners especially in the case of Mudarabah and 

Musharakah financial contracts. These two products bear relatively higher credit risk 

compared to other Islamic financial products and most Islamic banks offer these risky 

products. Furthermore, we investigate the growth of the gross loan ratio between Islamic and 

conventional banks and find that the growth of gross loans is significantly higher for Islamic 

banks (40%) than conventional banks (25%). This indicates that Islamic banks may have 

relaxed their lending criteria in order to increase market shares, which attracted riskier 

borrowers on average to Islamic banks, thus causing the NPL ratio to increase. In addition, 

the inability to instigate legal action against the borrower in the case of ‘honest’ default raises 

a moral hazard problem among borrowers, and this may have caused the NPL ratio for 

Islamic banks to increase.  

Among the control variables, some of the bank-specific and macroeconomic variables display 

a significant impact on credit risk. The log of total assets positively correlates with the DD 

and Z-score and negatively correlates with the probability of default and the NPL ratio. 

Consistent with our hypothesis as well as previous findings, this indicates that larger banks 

appear to have lower credit risk. One possibility is that large banks usually have the benefit of 

economies of scale, which helps them to better manage credit risk (Beck et al., 2013; Faye et 

al., 2013). The cost to income ratio has a negative relation with both DD and the Z-score and 

a positive relation with both DP and the NPL ratio. The loan to asset ratio positively 

correlates with DD and the Z-score and negatively correlates with both DP and the NPL ratio, 
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suggesting that an increase in the loan to asset ratio lowers credit risk. This result is 

statistically significant for DP, the Z-score, and NPL, but not DD. 

ROA consistently demonstrates a positive significant relationship with both DD and Z-score 

and a negative significant relationship with both DP and NPL. This is in line with our 

expectation that profitable banks have better risk management skills. Income diversification 

also exhibits a significant negative relationship with all of our measures of credit risk. This 

suggests that banks relying more on fees or commission will have higher credit risk. This 

could be due to a lack of experience in the non-traditional activities of banks. Čihák and 

Hesse (2010) also find evidence of a significant negative relationship between income 

diversification and Z-score. The growth of assets displays a mixed relationship with the credit 

risk measures, with a significant positive impact on Z-score and NPL and a significant 

negative relationship on NPL. This is a contradictory result, which deserves further 

investigation.  

In all of the regression Equations, GDP growth significantly and negatively correlates with 

credit risk. Inflation has a significant negative influence on DD and Z-score and a significant 

positive impact on DP and NPL. None of the regression estimates indicates any significant 

impact of the quality of governance on credit risk. Lastly, bank concentration significantly 

lowers DD and Z-score, but does not have any significant impact on either DP or the NPL 

ratio.  

Robustness check 

To check the robustness of the results, we re-estimate Equation 4.12 using the restricted 

sample with OLS. Table 4.14 presents the results. We use the full sample to check the 

robustness of the results using both the random effects model and OLS estimation techniques. 

Tables 4.15 and 4.16 provide the respective results. The results obtained in Tables 4.14–4.16 

are quite consistent with our main findings. Overall, we find the distance-to-default is higher 

for Islamic banks indicating that Islamic banks have a lower probability of default. In contrast, 

both the Z-score and NPL ratio exhibit higher credit risk for Islamic banks than for 

conventional banks. The control variables also show results quite consistent with our main 

empirical results. We again find no strong evidence that the credit risk of Islamic banks 

differed significantly more than conventional banks during the crisis period. Yet again in 

some of the regressions, we find evidence that Islamic banks in MENA countries have 

significantly higher DDs and lower Z-scores than conventional banks in those countries.   



 

 

Table 4.14: Regression results OLS (restricted sample) 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Dependent DD DD DD DP DP DP Z-score Z-score Z-score NPL NPL NPL 

Islamic – – 0.558
**

 – – –0.039 – – 0.064
*
 – – 0.031

***
 

 

– – (1.96) – – (–1.58) – – (1.86) – – (4.78) 

Islamic  MENA – – –0.199 – – –0.025 – – 0.049 – – –0.006 

 

– – (–0.37) – – (–0.53) – – (0.73) – – (–1.20) 

Islamic  GFC 0.899
***

 0.505
***

 0.401
**

 –0.070
***

 –0.047
***

 –0.043
***

 0.038
**

 0.0238 –0.019 –0.016
***

 –0.021
***

 –0.013 

 

(5.81) (2.94) (2.25) (–5.18) (–3.16) (–2.78) (2.02) (1.09) (–0.87) (–5.72) (–6.02) (–1.26) 

Ln(total assets) –0.022 0.049 0.162 –0.031 –0.041 –0.047 –0.239
***

 –0.257
***

 –0.224
***

 –0.059
***

 –0.055
***

 –0.020
***

 

 

(–0.05) (0.12) (0.38) (–0.80) (–1.12) (–1.26) (–4.16) (–4.47) (–3.96) (–6.41) (–5.83) (–5.71) 

Asset growth –1.795
***

 –0.686 –0.672 0.182
***

 0.077
**

 0.071
*
 –0.335

***
 –0.241

***
 –0.263

***
 0.048

***
 0.049

***
 –0.055

***
 

 

(–3.85) (–1.53) (–1.49) (4.47) (1.98) (1.82) (–5.12) (–3.67) (–4.05) (5.14) (5.10) (–5.85) 

Cost to income 1.041 0.370 0.359 –0.286
***

 –0.275
***

 –0.281
***

 0.205
**

 0.128 0.030 –0.111
***

 –0.113
***

 0.047
***

 

 

(1.47) (0.50) (0.48) (–4.61) (–4.29) (–4.27) (2.35) (1.35) (0.33) (–7.80) (–7.14) (4.85) 

Loan to asset 23.33
***

 22.01
***

 21.90
***

 –1.260
**

 –1.134
**

 –1.116
**

 1.080 1.082 1.371 –0.979
***

 –0.980
***

 –0.112
***

 

 

(3.70) (3.64) (3.61) (–2.28) (–2.15) (–2.11) (1.20) (1.20) (1.54) (–6.92) (–6.76) (–6.87) 

ROA 0.444 –0.452 –0.410 0.010 0.102
**

 0.106
**

 –0.289
***

 –0.365
***

 –0.318
***

 0.014 0.017 –0.977
***

 

 

(0.82) (–0.87) (–0.78) (0.23) (2.26) (2.32) (–4.30) (–5.45) (–4.78) (1.43) (1.64) (–6.71) 

Diversification – 6.188
**

 6.207
**

 – –0.822
***

 –0.856
***

 – 0.928
***

 1.058
***

 – –0.148
***

 0.019
*
 

 

– (2.15) (2.14) – (–3.28) (–3.39) – (2.58) (2.97) – (–2.69) (1.86) 

GDP – –18.75
***

 –17.54
***

 – 1.711
***

 1.667
***

 – –1.615
***

 –1.413
***

 – –0.047 –0.175
***

 

 

– (–11.88) (–10.56) – (12.44) (11.50) – (–7.04) (–5.99) – (–1.55) (–3.14) 

Inflation – 0.837
***

 0.677
**

 – –0.035 –0.020 – 0.032 0.016 – 0.008 –0.044 

 

– (3.18) (2.41) – (–1.55) (–0.82) – (0.99) (0.49) – (1.57) (–1.38) 

Governance – –0.000 –0.003 – –0.001
*
 –0.000 – –0.001

**
 –0.001

**
 – 0.000 0.011

**
 

 

– (–0.04) (–0.52) – (–1.68) (–1.25) – (–2.05) (–1.99) – (0.77) (2.15) 

Concentration – – 0.558
**

 – – –0.039 – – 0.064
*
 – – 0.000 

 

– – (1.96) – – (–1.58) – – (1.86) – – (0.90) 

MENA – – –0.217 – – –0.008 – – –0.008 – – –0.006 

 

– – (–0.82) – – (–0.36) – – (–0.36) – – (–1.20) 

GFC –1.277 1.590 1.619 0.569
***

 0.469
***

 0.481
***

 1.564
***

 1.812
***

 1.852
***

 0.183
***

 0.206
***

 –0.080
***

 

 

(–1.47) (1.34) (1.36) (7.51) (4.55) (4.65) (14.29) (11.77) (12.21) (10.86) (8.35) (–3.38) 

Constant –1.277 1.590 1.619 0.569
***

 0.469
***

 0.481
***

 1.564
***

 1.812
***

 1.852
***

 0.183
***

 0.206
***

 0.211
***

 

 

(–1.47) (1.34) (1.36) (7.51) (4.55) (4.65) (14.29) (11.77) (12.21) (10.86) (8.35) (8.56) 

N 1411 1411 1411 1411 1411 1411 1343 1343 1343 1236 1236 1236 

R-squared 0.086 0.196 0.200 0.089 0.203 0.206 0.094 0.136 0.173 0.265 0.275 0.282 

Adj. R-squared 0.082 0.190 

 

0.084 0.197 

 

0.089 0.129 

 

0.261 0.268 0.197 

Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 



 

 

To further check the robustness of our main results, we incorporate the effect of very recent 

political instability in the Middle East. Several countries among the sample countries have 

faced political turmoil that has adversely affected the stability of their banking systems. To 

investigate the effect of this, we created country-specific crisis dummy variables that take 

values of one if the country faced severe political instability, otherwise zero. We interact the 

Islamic dummy variable with the local crisis dummy to compare the level of credit risk 

between Islamic and conventional banks during this local crisis. Our earlier results hold when 

we control for the effect of a local crisis on credit risk. As reported in Table 4.17, Islamic 

banks on average exhibit lower Z-scores and higher NPL ratios than conventional banks. 

Conversely, DD is higher and DP is lower when we control for local crises.  

 

 

  



 

 

Table 4.15: Regression results GLS random effects (full sample) 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Dependent DD DD DD DP DP DP Z-score Z-score Z-score NPL NPL NPL 

Islamic 1.805
**

 1.604
*
 0.986 –0.009 0.024 0.042 –0.067

**
 –0.014 –0.023 0.013 0.008 0.014 

 

(1.98) (1.80) (1.14) (–0.30) (0.90) (1.34) (–2.14) (–0.43) (–0.64) (1.57) (0.93) (1.60) 

Islamic  MENA – – 3.530
**

 – – –0.007 – – –0.07 – – –0.22
***

 

 

– – (2.07) – – (–0.35) – – (–1.39) – – (–3.27) 

Islamic  Crisis – – –0.235 – – –0.020 – – –0.020 – – –0.077
*
 

 

– – (–0.52) – – (–0.43) – – (–0.43) – – (–1.96) 

Ln(total assets) 0.945
***

 0.564
*
 0.132 –0.073

***
 –0.048

***
 –0.043

**
 –0.073

***
 –0.048

***
 –0.043

**
 0.078

***
 0.072

***
 0.000 

 

(3.18) (1.81) (0.33) (–4.36) (–2.80) (–2.41) (–4.36) (–2.80) (–2.41) (4.77) (3.97) (0.04) 

Asset growth 0.443 0.238 0.347 –0.047 –0.042 –0.047 –0.047 –0.042 –0.047 –0.155
***

 –0.170
***

 –0.152
***

 

 

(1.13) (0.63) (0.91) (–1.22) (–1.15) (–1.27) (–1.22) (–1.15) (–1.27) (–6.94) (–7.01) (–6.35) 

Cost to income –1.149
**

 –0.370 –0.480 0.172
***

 0.080
*
 0.073

*
 0.172

***
 0.080

*
 0.073

*
 –0.196

***
 –0.184

***
 –0.197

***
 

 

(–2.19) (–0.73) (–0.94) (3.85) (1.93) (1.75) (3.85) (1.93) (1.75) (–7.31) (–6.83) (–7.38) 

Loan to asset 1.520
*
 0.388 0.458 –0.321

***
 –0.270

***
 –0.283

***
 –0.321

***
 –0.270

***
 –0.283

***
 0.214

***
 0.106

*
 0.104

*
 

 

(1.70) (0.43) (0.50) (–4.57) (–3.85) (–3.97) (–4.57) (–3.85) (–3.97) (3.71) (1.72) (1.69) 

ROA 18.30
***

 20.04
***

 19.51
***

 –1.127
*
 –1.042

*
 –1.025

*
 –1.127

*
 –1.042

*
 –1.025

*
 1.621

***
 1.871

***
 1.736

***
 

 

(2.65) (3.01) (2.93) (–1.92) (–1.88) (–1.86) (–1.92) (–1.88) (–1.86) (3.79) (4.34) (4.07) 

Diversification –0.197 –1.219
**

 –1.056
*
 0.010 0.105

**
 0.111

**
 0.010 0.105

**
 0.111

**
 –0.112

***
 –0.135

***
 –0.123

***
 

 

(–0.35) (–2.21) (–1.89) (0.21) (2.22) (2.33) (0.21) (2.22) (2.33) (–3.19) (–3.65) (–3.37) 

GDP – 5.754
**

 5.722
*
 – –0.852

***
 –0.880

***
 – –0.852

***
 –0.880

***
 – –0.019 0.154 

 

– (2.01) (1.96) – (–3.28) (–3.37) – (–3.28) (–3.37) – (–0.08) (0.65) 

Inflation – –16.71
***

 –16.09
***

 – 1.691
***

 1.656
***

 – 1.691
***

 1.656
***

 – –1.292
***

 –1.080
***

 

 

– (–10.92) (–10.14) – (11.87) (11.18) – (11.87) (11.18) – (–8.53) (–7.02) 

Governance – 0.353 0.0357 – –0.038 –0.015 – –0.038 –0.015 – –0.006 0.016 

 

– (0.65) (0.06) – (–1.43) (–0.55) – (–1.43) (–0.55) – (–0.25) (0.57) 

Concentration – –0.018
**

 –0.024
**

 – –0.000 –0.000 – –0.000 –0.000 – –0.003
***

 –0.004
***

 

 

– (–2.02) (–2.52) – (–1.08) (–0.65) – (–1.08) (–0.65) – (–5.57) (–6.10) 

MENA – – 2.170
***

 – – –0.055
*
 – – –0.055

*
 – – 0.136

***
 

 

– – (2.63) – – (–1.88) – – (–1.88) – – (4.09) 

GFC – – –0.341 – – –0.009 – – –0.009 – – –0.089
***

 

 

– – (–1.49) – – (–0.40) – – (–0.40) – – (–4.18) 

Constant –1.752 2.614 4.239
**

 0.603
***

 0.451
***

 0.467
***

 1.277
***

 1.645
***

 1.783
***

 0.286
***

 0.290
***

 0.265
***

 

 

(–1.36) (1.52) (2.24) (6.92) (3.94) (4.08) (19.82) (17.67) (19.10) (22.06) (15.86) (13.75) 

N 1411 1411 1411 1411 1411 1411 3294 3168 3168 2551 2525 2525 

R-squared 0.071 0.162 0.163 0.083 0.203 0.202 0.082 0.118 0.152 0.223 0.233 0.251 

R-squared between 0.033 0.106 0.144 0.178 0.392 0.423 0.139 0.125 0.171 0.247 0.242 0.262 

Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 
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Table 4.16: Regression results OLS (full sample) 

 

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Dependent DD DD DD DP DP DP Z-score Z-score Z-score NPL NPL NPL 

Islamic 0.621
**

 0.214 0.145 –0.070
***

 –0.047
***

 –0.043
***

 –0.066
***

 –0.041
**

 –0.029 0.017
***

 0.014
***

 0.022
***

 

 

(2.23) (0.81) (0.44) (–5.18) (–3.16) (–2.78) (–3.42) (–1.97) (–1.23) (4.03) (3.14) (4.22) 

Islamic  MENA – – 1.51
***

 – – –0.012 – – –0.072 – – 0.007 

 

– – (2.80) – – (–0.59) – – (–1.53) – – (0.82) 

Islamic  Crisis – – –0.199 – – –0.025 – – –0.025 – – –0.021
**

 

 

– – (–0.37) – – (–0.53) – – (–0.53) – – (–2.28) 

Ln(total assets) 0.899
***

 0.505
***

 0.401
**

 –0.070
***

 –0.047
***

 –0.043
***

 –0.031 –0.041 –0.047 0.031
***

 0.014 –0.018
***

 

 

(5.81) (2.94) (2.25) (–5.18) (–3.16) (–2.78) (–0.80) (–1.12) (–1.26) (2.77) (1.18) (–7.34) 

Asset growth –0.022 0.049 0.162 –0.031 –0.0419 –0.047 0.182
***

 0.077
**

 0.071
*
 –0.203

***
 –0.196

***
 –0.045

***
 

 

(–0.05) (0.12) (0.38) (–0.80) (–1.12) (–1.26) (4.47) (1.98) (1.82) (–8.74) (–7.68) (–7.62) 

Cost to income –1.795
***

 –0.686 –0.672 0.182
***

 0.077
**

 0.071
*
 –0.286

***
 –0.275

***
 –0.281

***
 –0.274

***
 –0.250

***
 –0.000 

 

(–3.85) (–1.53) (–1.49) (4.47) (1.98) (1.82) (–4.61) (–4.29) (–4.27) (–10.79) (–9.81) (–0.11) 

Loan to asset 1.041 0.370 0.359 –0.286
***

 –0.275
***

 –0.281
***

 –1.260
**

 –1.134
**

 –1.116
**

 –0.032 –0.091
*
 –0.123

***
 

 

(1.47) (0.50) (0.48) (–4.61) (–4.29) (–4.27) (–2.28) (–2.15) (–2.11) (–0.75) (–1.95) (–12.39) 

Roa 23.33
***

 22.01
***

 21.90
***

 –1.260
**

 –1.134
**

 –1.116
**

 0.010 0.102
**

 0.106
**

 1.160
***

 1.391
***

 –1.122
***

 

 

(3.70) (3.64) (3.61) (–2.28) (–2.15) (–2.11) (0.23) (2.26) (2.32) (2.85) (3.38) (–11.49) 

Diversification 0.444 –0.452 –0.410 0.010 0.102
**

 0.106
**

 –0.015 0.022 0.040 –0.141
***

 –0.181
***

 0.020
***

 

 

(0.82) (–0.87) (–0.78) (0.23) (2.26) (2.32) (–0.65) (0.99) (1.42) (–4.31) (–5.24) (2.80) 

GDP – 6.188
**

 6.207
**

 – –0.822
***

 –0.856
***

 – –0.822
***

 –0.856
***

 – –0.047 –0.246
***

 

 

– (2.15) (2.14) – (–3.28) (–3.39) – (–3.28) (–3.39) – (–0.19) (–5.10) 

Inflation – –18.75
***

 –17.54
***

 – 1.711
***

 1.667
***

 – 1.711
***

 1.667
***

 – –1.409
***

 0.056
**

 

 

– (–11.88) (–10.56) – (12.44) (11.50) – (12.44) (11.50) – (–9.37) (2.15) 

Governance – 0.837
***

 0.677
**

 – –0.035 –0.020 – –0.035 –0.020 – 0.026 –0.007
*
 

 

– (3.18) (2.41) – (–1.55) (–0.82) – (–1.55) (–0.82) – (1.51) (–1.91) 

Concentration – –0.000 –0.003 – –0.001
*
 –0.000 – –0.001

*
 –0.000 – –0.001

**
 0.000

**
 

 

– (–0.04) (–0.52) – (–1.68) (–1.25) – (–1.68) (–1.25) – (–2.20) (2.29) 

MENA – – 0.558
**

 – – –0.039 – – –0.039 – – 0.018
***

 

 

– – (1.96) – – (–1.58) – – (–1.58) – – (4.51) 

GFC – – –0.217 – – –0.008 – – –0.008 – – –0.007 

 

– – (–0.82) – – (–0.36) – – (–0.36) – – (–1.56) 

Constant –1.277 1.590 1.619 0.569
***

 0.469
***

 0.481
***

 1.633
***

 1.876
***

 1.901
***

 0.241
***

 0.208
***

 0.214
***

 

 

(–1.47) (1.34) (1.36) (7.51) (4.55) (4.65) (33.48) (27.23) (27.85) (24.42) (15.27) (15.76) 

N 1411 1411 1411 1411 1411 1411 3294 3168 3168 2551 2525 2525 

R-squared 0.086 0.196 0.200 0.089 0.203 0.206 0.106 0.140 0.161 0.236 0.250 0.265 

Adj. R-squared 0.082 0.190 0.192 0.084 0.197 0.197 0.104 0.137 0.157 0.234 0.247 0.261 

Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 
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Table 4.17: Regression results GLS random effects incorporating local crises (full sample) 

 

(1) (2) (3) (4) (5) (6) (7) (8) 

Dependent DD DD DP DP Z-score Z -score NPL NPL 

Islamic 1.467 1.431 0.031 0.036 –0.095 –0.069 0.008 –0.040 

 

(1.05) (1.03) (0.87) (1.02) (–1.14) (–0.80) (0.01) (–0.03) 

Local Crisis –0.870
*
 –1.069

*
 0.032 0.081 0.233

*
 0.422

***
 0.781 0.575 

 

(–1.69) (–1.70) (0.48) (0.93) (1.88) (3.03) (0.78) (0.54) 

Islamic  Local crisis – 0.692 – –0.165 – –0.613
**

 – 0.974 

  

(0.69) 

 

(–1.47) 

 

(–2.43) 

 

(0.35) 

Ln(total assets) 0.051 0.0481 0.004 0.004 0.011 0.011 –1.025
***

 –1.027
***

 

 

(0.46) (0.43) (1.13) (1.14) (0.78) (0.81) (–4.35) (–4.35) 

Asset growth 0.001 0.001 –0.000 –0.000 –0.003
***

 –0.003
***

 –0.037
***

 –0.037
***

 

 

(0.51) (0.51) (–0.83) (–0.83) (–4.85) (–4.86) (–3.18) (–3.18) 

Cost to income –0.000 –0.000 0.000 0.000 –0.004
***

 –0.004
***

 –0.001 –0.001 

 

(–0.01) (–0.02) (0.72) (0.74) (–5.44) (–5.46) (–0.10) (–0.10) 

Loan to asset –0.007 –0.007 –0.002
**

 –0.002
**

 0.002 0.001 –0.214
***

 –0.214
***

 

 

(–0.49) (–0.48) (–2.21) (–2.24) (0.99) (0.86) (–5.38) (–5.38) 

ROA 0.287
***

 0.289
***

 –0.018
**

 –0.018
**

 0.034
*
 0.034

*
 –0.886

***
 –0.885

***
 

 

(2.82) (2.82) (–2.34) (–2.37) (1.91) (1.95) (–2.92) (–2.92) 

Diversification –0.017
***

 –0.016
***

 0.001
***

 0.001
***

 –0.000 –0.000 0.032 0.032 

 

(–3.47) (–3.45) (3.34) (3.28) (–0.58) (–0.57) (1.14) (1.14) 

GDP 8.701
***

 8.659
***

 –0.934
***

 –0.927
***

 1.091
*
 1.120

*
 –23.07

***
 –23.16

***
 

 

(3.47) (3.45) (–3.97) (–3.94) (1.88) (1.92) (–3.65) (–3.66) 

Inflation –16.42
***

 –16.41
***

 1.623
***

 1.623
***

 –2.627
***

 –2.625
***

 –0.162 –0.148 

 

(–6.04) (–6.04) (8.75) (8.74) (–5.09) (–5.07) (–0.04) (–0.03) 

Governance 0.703 0.716 –0.103
***

 –0.103
***

 0.069 0.074 1.088 1.085 

 

(1.16) (1.19) (–3.88) (–3.87) (0.98) (1.05) (1.03) (1.03) 

Concentration –0.022
*
 –0.022

*
 0.000 0.000 –0.009

***
 –0.009

***
 –0.004 –0.004 

 

(–1.73) (–1.73) (0.59) (0.54) (–5.24) (–5.27) (–0.18) (–0.19) 

Constant  4.225
*
 4.252

*
 0.149 0.154 4.268

***
 4.272

***
 30.67

***
 30.70

***
 

 

(1.94) (1.95) (1.24) (1.27) (18.85) (18.96) (8.35) (8.35) 

R squared 0.16 0.16 0.2 0.2 0.08 0.08 0.16 0.16 

R-squared between 0.13 0.13 0.37 0.36 0.09 0.09 0.15 0.15 

N 1411 1411 1411 1411 3168 3168 2525 2525 

Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 
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4.6 Conclusion 

The objective of this paper was to investigate whether Islamic banks face higher credit risk 

than their conventional counterparts. While previous studies investigated the level of credit 

risk using only accounting-based measures, to the best of our knowledge, this is the first 

analysis that employs both market- and accounting-based credit risk measures to compare the 

credit risk of these alternative banking systems. The market-based credit risk measure used is 

Merton’s distance-to-default model, based on Black-Scholes’s option pricing model, while 

the two accounting-based measures are the Z-score and the NPL ratio. Depending on the 

measure, we apply these techniques to a large number of banks over no less than 13 countries 

over the period 2000–12. Our results provide evidence that it is difficult to draw a simple 

conclusion about whether Islamic banks have higher or lower credit risk than conventional 

banks. In general, based on the DD model, we find that Islamic banks have lower credit risk 

than their counterparts. Conversely, Islamic banks have significantly lower Z-scores and 

higher NPLs than conventional banks, suggesting Islamic banks have higher credit risk. One 

significant contribution is that we clearly demonstrate that the method used for measuring 

credit risk plays an important role in the level of measured credit risk. Although market-based 

credit risk models have superior predictive ability, we do suggest that policymakers and 

regulators should employ both sets of measures in any system of prudential credit risk 

management. 

In addition, we do not find any significant difference in credit risk between the two banking 

systems during the most recent financial crisis. This indicates both banking systems suffered 

almost equally and refutes the oft-repeated claim that Islamic banks performed better than 

conventional banks. We find similar results when we control for recent local crises in Middle 

Eastern countries. The findings of this research therefore assist regulators and policymakers 

considering the necessity of developing special regulations for Islamic banks. We also 

provide an international comparative analysis of credit risk, and as expected, identify 

significant cross-country variation in credit risk. Therefore, any policy and regulations 

regarding credit risk management are necessarily country specific. These findings also have 

implications for investors and depositors as they should not have any predetermined position 

regarding the level of credit risk in each banking system.  

One of the limitations of using DD to measure credit risk is that the stock price may not fully 

reflect the value of the company when the market is illiquid. Some of the stock markets in 
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this study are not fully efficient; hence, DD may not truly reflect the credit risk of both 

banking systems as it would certainly do in strongly efficient markets. However, Anginer and 

Demirguc-Kunt (2014) measure DD for 1,942 banks from 65 countries including most of 

those in this study. This motivates us to measure DD in these countries, even though their 

markets are comparatively weak.  
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Abstract 

The ‘competition–stability/fragility’ nexus is one of the more debated issues in the banking 

literature. While there is ample evidence on the relationship between competition and 

stability in different countries and regions, no prior study investigates the competition–

stability/fragility nexus in the context of Islamic and conventional banks. We do this using 

data on banks drawn from 16 economies over the period 2000–2012. We measure the lack of 

competition using the Lerner index, stability using both accounting-based measures, such as 

the Z-score and the NPL ratio, and market-based measures, including Merton’s distance to 

default. We employ PVAR and two-stage quantile regression to estimate the relationship. Our 

results lend support to the competition–fragility hypothesis in both Islamic and conventional 

banks. We also find the magnitude of the market power effect on stability is greater for 

conventional banks than Islamic banks. Lastly, banks in the median quantile of stability have 

a greater ability to reduce credit risk through gaining market power than banks in the lower 

and upper quantiles.  

5.1 Introduction 

In just a few decades, Islamic banking has grown worldwide at a rate of nearly 15–20 percent 

annually. This has attracted the attention of policymakers, regulators, and investors, 

particularly after the recent global financial crisis, when the possibility emerged that Islamic 

banking could be a viable alternative to the conventional banking system. According to a 

recent survey, in 2013 alone, global Shariah-compliant assets increased by 8.67% and the 

aggregate return on assets (ROA) for Islamic banks was about 1.47%, with about 349 Islamic 

financial institutions offering their services worldwide, up from less than a score two decades 
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earlier (Banker, 2013). The rapid growth of Islamic financial institutions naturally raises 

questions concerning the sustainability of the Islamic banking system in the longer run.  

The impact of competition on the stability in the banking sector is one of the more debated 

issues among academics and policymakers. On the one hand, the literature argues that 

excessive competition can erode the franchise value of banks leading to financial fragility 

(Ariss, 2010b; Besanko and Thakor, 1993; Keeley, 1990). On the other, competition can also 

enhance bank stability through bringing about efficiency, promoting new product innovation 

and enhancing loan portfolio diversification (Caminal and Matutes, 2002; Fiordelisi and Mare, 

2014; Nicoló et al., 2006). Both views enjoy strong theoretical and empirical support. 

Research has also recently emerged investigating this competition–stability/fragility 

hypothesis in different economies and over different periods, with the existing results best 

described as mixed in that there are no conclusive findings concerning either hypothesis.  

In most economies, Islamic and conventional banks compete with each other. Further, many 

conventional banks have recently installed Islamic banking 'windows' to further intensify 

competition. Competition also arises not only from domestic conventional banks, but also 

from foreign banks, which also may adopt this Islamic banking strategy. On the plus side, 

Islamic banks will bring to the market more innovative Shariah-compatible financial 

products; on the downside, this excess competition may have a detrimental effect on their 

long-run sustainability (Ariss, 2010a). Based on this background we present research 

questions as follows. First, does competition enhance financial stability in Islamic and 

conventional banking systems? Second, in light of this, do regulators need to undertake 

separate competition policy for Islamic and conventional banks? Responding to these 

questions through examining the competition–stability/fragility hypothesis in the context of 

Islamic and conventional banks will have important policy implications for both regulators 

and practitioners of those economies where both banking systems coexist.   

A number of prior studies have investigated the financial stability of Islamic and 

conventional banks using a number of different techniques and contexts. While a few find 

that Islamic banks are less stable than conventional banks, others conclude that Islamic banks 

are more stable, especially small Islamic banks when compared with both conventional banks 

and large Islamic banks (Abedifar et al., 2013; Beck et al., 2013; Čihák and Hesse, 2010). 

Conversely, existing studies that have investigated the level of competition between Islamic 

and conventional banks have concluded that Islamic banks have more market power, 

indicating that they are less competitive than conventional banks (Ariss, 2010a; Weill, 2011). 



 

 

88 

However, to the best of our knowledge, no prior study has investigated the competition–

stability/fragility nexus by comparing Islamic and conventional banks. Our research aims to 

shed light on the relation between competition and stability in both Islamic and conventional 

banks. Combining these two strands of the literature should provide an indication whether 

Islamic banks are both less competitive and/or more stable than conventional banks.  

To investigate the ‘competition–stability/fragility hypothesis, we select 16 national banking 

systems where both Islamic and conventional banks operate during the period 2000–2012. 

The empirical procedure is as follows. First, we measure market power (i.e., the lack of 

competition) for each bank using the Lerner index (LI), with a higher LI value indicating less 

market competition. Compared with other methods of measuring competition, the LI is 

generally because we can calculate it at the individual bank level, and it is therefore more 

informative. Second, we measure the level of financial stability using two accounting-based 

credit risk measures, namely, the Z-score and the nonperforming loan (NPL) ratio, and a 

market-based credit risk measure, in the form of Merton’s distance to default (DD) model. 

Employing both accounting- and market-based measures of stability will yield more robust 

findings on the precise relationship between competition and stability.  

Third, we then use panel vector autoregressive (PVAR) estimation methods to describe the 

relationship between competition and stability. As both our variables of interest (competition 

and stability) are endogenous (Anginer et al., 2014; Schaeck and Cihák, 2014), PVAR is a 

suitable estimation technique as it allows the relationship between the variables to be 

endogenous and does not require a specific a priori relationship between them. We also 

derive impulse response functions (IRF) and undertake variance decomposition through 

which we investigate how the shock of one variable affects the other variable in future 

periods. According to Schaeck and Cihák (2014) and Dima et al. (2014), the response of 

riskier banks may significantly differ from that for from more stable banks when competition 

increases or decreases. Thus, we specify two-stage quantile regressions by which we can 

identify the impact of competition at different stability levels for both Islamic and 

conventional banks.   

Our PVAR estimation technique provides some interesting results concerning the relationship 

between competition and stability. First, we identify a consistent Granger-causality effect 

between market power and stability. Second, our empirical evidence shows that market 

power is positively associated with stability. This in turn lends support to the competition–

fragility hypothesis in that low competition (i.e. high market power) increases stability. This 
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result is consistent across the three stability proxies. Third, among these, the Lerner index has 

a long-term impact on the NPL ratio, whereas its impact on the Z-score and DD is more short 

term. Complementary analysis using two-stage quantile regressions also reveals some 

interesting results. First, consistent with our previous findings, the two-stage quantile 

regression results indicate that market power has a positive and significant impact on stability 

in both Islamic and conventional banks for all three proxies of stability, thus supporting the 

competition–fragility hypothesis. Second, the magnitude of the effect (i.e. the estimated 

coefficient of the Lerner index) is higher for conventional banks than Islamic banks. Third, 

the significance level of the impact on stability is weaker for Islamic banks than conventional 

banks. Fourth, the impact of market power on stability varies significantly across the different 

quantiles for the alternative systems. Finally, it appears that banks in both banking systems at 

the median quantile have a better ability to reduce credit risk though gaining market power 

than banks in the lower and upper quantiles.  

Our contribution to the literature is threefold. First, this is the first study to investigate the 

impact of competition on stability in the context of both Islamic and conventional banks 

using an international sample. For the most part, prior studies investigate stability and market 

power separately, with no study considering both conventional and Islamic banks. Second, 

we calculate both accounting and market-based stability measures. Critics argue that 

accounting-based measures, although very popular, may not be good proxies for stability as 

they yield a backward looking assessment and do not incorporate future expectations. To 

overcome these problems and to yield robust evidence, we employ both accounting- and 

market-based credit risk proxies. Third, we use two different methodologies, namely, PVAR 

and two-stage quantile regression, to estimate the relationship between competition and 

stability. These methodologies capture different dimensions and the relationship between 

competition and stability, and thereby provide a more comprehensive analysis. In addition, 

both methods are capable of dealing with the problem of endogenity in the estimation process.  

Our research has a number of policy implications. First, it suggests regulating competition in 

economies where both Islamic and conventional banks coexist given market power has a 

significant positive impact on stability. Second, the impact of market power on stability 

significantly varies across different levels of bank stability, so regulators should consider the 

effects of any competition regulation policy on the health of the banks. Finally, as both 

banking systems follow the competition–fragility hypothesis, our results do not suggest the 

necessity of separate competition regulation for the two banking systems.  
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The remainder of this chapter is structured as follows. Section 5.2 discusses the literature and 

Section 5.3 describes the methodology. Section 5.4 details the descriptive statistics and 

Section 5.5 provides the empirical results. Section 5.6 concludes the paper.  

 

5.2 Literature Review 

5.2.1 Theoretical Evidence 

As argued by Carletti (2008) and Berger, Klapper, and Turk-Ariss (2009), there are two 

opposing views regarding the relationship between competition and stability in the banking 

sector. Both have strong theoretical and empirical evidence supporting their claims. In this 

section, we briefly describe the theoretical evidence supporting the competition–fragility and 

competition–stability hypotheses. In seminal work, Keeley (1990) triggered debate on the 

competition–fragility relation by showing that the failure of a large number of US banks 

resulted from deregulation in the banking industry. Using a state preference model, Keeley 

(1990) showed that an increase in competition accounted for a decline in the charter value of 

the bank, thereby increasing the probability of bankruptcy. Marcus (1984) also found that 

deregulation in the banking industry along with a system of deposit insurance facilitated 

competition that eroded the franchise value of the bank.  

To protect this franchise value, banks usually undertake high-risk strategies that eventually 

may lead to bankruptcy. For instance, Hellmann, Murdock, and Stiglitz (2000) showed that 

the liberalization of both the US and Japanese banking sectors had increased competition to 

such an extent it could be held accountable for subsequent bank failures in both countries. 

Besanko and Thakor (1993) also showed that excessive competition could induce banks to 

take excessive risk, such that banks could generate informational rents by having a long-term 

relationship with the borrowers and banks would in general not wish to break this relationship. 

However, if there were more banks (that is, more competitive), borrowers would readily shift 

their banking operations to other banks.  

Competition on the deposit side may also lead to fragility in that this would increase the 

deposit rate, thereby lowering bank margins. Supporting this view, Marquez (2002) argued 

that increased competition in the banking industry would lead to inefficiency, with incumbent 

banks having an informational advantage over smaller banks. Repullo (2004) also supported 

the competition–fragility view by suggesting that in a highly competitive market, the 
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franchise value of banks would be eroded, and that a gambling equilibrium would arise in the 

market such that banks as a whole would take on excessive risk. Conversely, in less 

competitive (oligopolistic) market, banks would be more stable and take on less risk. 

Elsewhere, Matutes and Vives (1996) showed that market power lowered the probability of 

bank default.  

However, several theoretical papers have argued that competition in the banking sector would 

not necessarily lead to excessive risk taking or financial fragility. While banks could certainly 

obtain higher rents in a more concentrated market, these banks would also have the ability to 

charge higher interest rates for borrowers, such that to meet the higher interest rate criteria, 

borrowers would need to invest in risky projects. In turn, this would increase the default 

probability for the bank on the asset side, implying that less competition would lead to 

banking sector instability (Boyd and De Nicolo, 2005). Furthermore, banking systems that 

consist of a few larger banks (or a highly concentrated banking system) may induce risk-

taking behavior by larger banks because of the doctrine of their being “too-big-to-fail”. 

During banking crises, big banks are usually rescued by governments, generating a moral 

hazard problem among the larger banks (Kane, 2000). Supporting this ‘competition–stability’ 

hypothesis, Caminal and Matutes (2002) argued that, traditional competition theory 

disregards the role of banks in reducing asymmetric information problem. If this is 

sufficiently strong, competition may actually be associated with greater solvency, although 

the relationship between market power and bank solvency is necessarily complex.  

5.2.2 Empirical Evidence 

Similar to the underlying theoretical arguments, there is no clear consensus in the empirical 

literature as to whether competition enhances stability or fragility. Certainly, one reason for 

the mixed results is the differences in the methodologies used to calculate competition and 

financial stability, combined with the analysis of banks in different countries and periods. In 

this subsection, we first review the empirical literature that finds that competition enhances 

fragility in the banking sector and then the empirical evidence supporting the competition– 

stability hypothesis. 

Most studies investigating competition–stability/fragility hypotheses have concentrated on 

the US banking system. Using data from the 150 largest US bank holding companies, Keeley 

(1990) found that an increase in competition caused the charter value of banks to decline, 

which in turn led to an increase in default risk. In another study, Fungáčová and Weill (2013) 
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found evidence for the competition–fragility hypothesis using quarterly data over 2001–07 

from the Russian banking sector, concluding that market power, as measured by the Lerner 

index, was negatively associated with bank failure. Elsewhere, Roman (2012) investigated 

the role of competition during period of financial crisis in the US banking sector over the 

period 1986–2010. Using the Lerner index as a measure of competition, he found that 

competition led to less financial stability, thus supporting the competition–fragility view.  

Evidence from cross-country analysis also tends to favor the competition–fragility hypothesis. 

Yeyati and Micco (2007) examined the relationship between competition (again measured by 

the Lerner index) and risk (as measured by the Z-score) using a sample of commercial banks 

from eight Latin American countries over the period 1993–2002. They found that banks in 

more competitive banking system enjoyed less stability. In another cross-country analysis, 

Beck, Demirgüç-Kunt, and Levine (2006) concluded that more concentrated banking systems 

were less likely to experience crisis. Using macroeconomic data on 69 countries over the 

period 1980–97, they found that the negative relationship between concentration and stability 

held once conditioned on macroeconomic, financial, and regulatory characteristics. Moreover, 

they suggested that ‘concentration’, which is frequently used as a proxy of competition, 

might not be a suitable measure of competition. Lastly, Berger et al. (2009) argues that the 

two strands of literature do not necessarily yield opposing predictions regarding the 

relationship bank market power and stability. Using data on nearly 9,000 banks across 23 

developed economies, they found that while there was support for the competition–fragility 

hypothesis, the increase in loan portfolio risk associated with market power was also 

consistent with the competition–stability hypothesis.  

Some empirical evidence also exists supporting the competition–stability hypothesis. 

According to this hypothesis, more competition (or typically less concentration) increases 

banking sector stability. For instance, Nicoló et al. (2006) examine the competition–stability 

hypothesis using two different data sets, one cross-sectional data on US banks and the other 

bank-year data from 134 nonindustrial countries. Consistent with their theoretical findings 

(Boyd et al, 2005), they provide empirical evidence that the probability of bank failure is 

positively and significantly correlated with concentration. In another single country study, 

Yaldiz and Bazzana (2010) provided evidence supporting the competition–stability’ 

hypothesis for the Turkish banking sector.  

A sizeable array of cross-country and regional analysis also provides empirical evidence 

supporting this hypothesis. Using Panzar and Rosse (1987) H-statistics as a measure of 
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competition, Schaeck, Cihak, and Wolfe (2009) investigated the relationship between 

systemic crisis and competition across 45 countries, concluding that more competitive 

banking systems were less likely to experience systemic crisis. In addition, they cast doubt on 

the use of concentration as a measure of competition as they capture different aspects of 

banking systems. Anginer et al. (2014) undertook a very similar study by investigating the 

relationship between competition and systemic risk. One of the more distinctive points of this 

analysis was the use of the Merton credit risk model to measure systemic risk instead of an 

accounting-based model such as the Z-score. Using data for 1,872 banks from 63 countries 

over the period 1997–2009, they found that greater competition in the banking system 

induced banks to diversify risk that made them less susceptible to systemic shocks. Elsewhere, 

Liu and Wilson (2013) claimed that the relationship between competition and risk depended 

on the type of bank, and by conducting an analysis of the Japanese banking system over the 

period 2000–09, found that an increase in competition reduced the risk of city banks but 

increased the risk of regional, Tier 2 regional, Shinkin, and cooperative banks.  

In a regional setting, Fu, Lin, and Molyneux (2014) examined the influence of competition, 

concentration and regulation on individual bank failure in 14 Asia-Pacific countries from 

2003 to 2010. They measured competition in both structural (the ratio of the total assets of 

the three-largest banks to total country assets) and nonstructural ways (Lerner index) and 

measured systemic risk using Merton’s distance to default probability and the Z-score. Fu, 

Lin, and Molyneux (2014) observed that greater concentration in the banking sector increased 

financial fragility, reduced pricing power, and increased bank risk exposure. In another study 

of 12 Asian countries, Soedarmono, Machrouh, and Tarazi (2011) and Soedarmono, 

Machrouh, and Tarazi (2013) found that market power was associated with higher insolvency, 

even though banks were generally better capitalized in a less competitive market.  

In other work, Jiménez, Lopez, and Saurina (2013) tested the competition–stability 

hypothesis using data from the Spanish banking sector. According to their findings, there was 

a nonlinear relationship between competition and stability after controlling for 

macroeconomic conditions and banks characteristics. This supports the findings of Martinez-

Miera and Repullo (2010) who showed that a nonlinear relationship theoretically exists 

between competition and risk-taking. In contrast to the findings of Jiménez et al. (2013), in 

another study conducted on European banking using data from 10 countries over the period 

2000–08 , Liu, Molyneux, and Wilson (2013) found that an inverted U-shaped relationship 

existed between competition and stability, but that too much or too little competition could 
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impede financial stability. Tabak, Fazio, and Cajueiro (2012) found the complete opposite, 

showing that competition affected bank risk-taking behavior nonlinearly, however, unlike Liu 

et al. (2013), that both high and low competition increased financial stability while moderate 

competition lowered financial stability. 

  

5.3 Methodology and Data 

In this section, we first describe the measurement of market power, and then we discuss the 

proxy of financial stability along with other control variables. We provide a brief explanation 

on two estimation methods that we use in this study which are PVAR and two-stage quantile 

regression.  

5.3.1 Lerner Index Calculation 

Our calculation of the Lerner index is mainly based on stochastic frontier estimation 

approach proposed by Kumbhakar, Baardsen, and Lien (2012) and Coccorese (2014). This 

estimation technique has an advantage over other more conventional methods, as argued by 

Kumbhakar et al. (2012). To start with, there could be optimization error by the firm in 

minimizing total costs. In addition, markups calculated using the Lerner procedure should 

theoretically be nonnegative; in practice, the conventional approach generates many 

nonnegative observations (Coccorese, 2014). Measuring the Learner index using stochastic 

frontier techniques overcomes these problems.  

In brief, the Lerner index measures the ability of a firm to set a price above marginal cost. In 

other words, it directly measures the market power of an individual firm. Mathematically, we 

express this as follows: 

Lernerit = Pit- – MCit/ Pit   (5.1) 

Where, Pit and MCit are the price and marginal cost of the output of bank i in year t. We 

calculate the price of output using the ratio of total revenues to total assets following 

Fungáčová and Weill (2013) and Fiordelisi and Mare (2014). In line with recent studies, we 

estimate marginal cost using a trans-log cost function comprising one output, Qit (loans) and 

three input prices, Whit (h = deposits, labor and capital), as follows: 
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(5.2) 

 

where E is each bank’s total equity, T is a time trend that captures technological change and  

is the error term. Total equity (E) in this model accounts for the possible use of capital as a 

source of loan funding. This is in line with the intermediation approach to bank behavior 

where deposits are an intermediate input for producing loans. To impose the symmetry 

condition and linear homogeneity restrictions, we divide total cost and the prices of all inputs 

by the price of labor. As a result, the translog cost function becomes: 

 

(5.3) 

 

In this Equation, the error term  is a two-component error term  where  is a 

two-sided error term representing noise, and  is a one-sided disturbance term representing 

inefficiency. We estimate this Equation using maximum likelihood techniques. From 

Equation 5.3, we calculate MC as follows: 

 
(5.4)                     

Once the marginal cost is estimated and the price of output computed, we can calculate the 

Lerner index for each bank by replacing these two values in Equation 5.1. 
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5.3.2 Financial stability measurement 

We measure the financial stability by using three alternative proxies. Two of the proxies are 

based on accounting-based information, namely, the Z-score and NPL ratio; and the other 

proxy is the distance to default (DD), a market-based measurement of financial stability. In 

the following sections, we briefly describe all three proxies of stability.  

5.3.2.1 The Z-score  

The Z-score has been used extensively in the literature as a proxy of bank’s stability (Ariss, 

2010b; Berger et al., 2009; Fiordelisi and Mare, 2014). One of the important reasons for 

having popularity of the Z-score as a proxy of financial stability is that, it can be computed 

for both listed and non-listed banks whereas market-based credit risk measurement such as 

DD can be calculated only for listed banks. The Z-score measures how many standard-

deviations a bank is from exhausting its capital base. To calculate the Z-score, we use the 

following: 

Z = (ROA + E/A)/ ROA  (5.5) 

Where, ROA = return on assets, being net profit divided by total assets, E/A = Total equity 

divided by total assets, and  ROA = standard deviation of ROA over a three-year period. 

Generally, a three-year window for the standard deviation of ROA is sufficient to allow for 

variation in the Z-score. A higher value of Z indicates the increased solvency of banks and 

vice versa.  

5.3.2.2 NPL ratio 

The other accounting-based proxy of stability used in this research is the NPL ratio (Ariss, 

2010b; Schaeck and Cihák, 2014). We measure the NPL ratio by dividing the total amount of 

impaired loans held by the bank by the net amount of loans. A higher NPL ratio indicates the 

increases probability of bank insolvency.  

5.3.2.3 Distance-to-default  

The third proxy of stability used in this research is the distance-to-default model, a market-

based credit risk measure. Recent literature in banking has adopted DD model as a proxy of 

stability because it overcomes the many problems accounting-based stability measures face 
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(Anginer et al., 2014; Jokipii and Monnin, 2013; Koutsomanoli-Filippaki and Mamatzakis, 

2009).The DD model is calculated using market information following the theory of Merton 

(1974) and Black and Scholes (1973). The Merton (1974) model assumes that the equity of a 

firm is equivalent to a call option on the firm's assets, given the equity holders are the 

residual claimants on the firm's assets after all liabilities have been met. In this model, the 

strike price of the call option is the book value of the firm's liabilities. If the value of the 

firm’s assets is lower than the strike price, the value of equity is zero. The Merton model has 

two important assumptions. First, the total market value of the firm's underlying assets 

follows a geometric Brownian motion, 

𝑑𝑉𝐴 = 𝜇𝑉𝐴𝑑𝑡 + 𝜎𝐴𝑉𝐴𝑑𝑊         (5.6) 

where, 𝑉𝐴 is a firm's assets value, 𝜇 is the expected instantaneous periodic rate of return on 

assets, 𝜎𝐴  is the instantaneous standard-deviation of the rate of return on assets, or asset 

volatility and 𝑑𝑊 is a standard Weiner process. The second assumption in this model is that 

the firm has issued a single discount bond maturing in T periods. Under this assumption, the 

equity of the firm is a call option on the underlying value of the firm's asset with a strike price, 

denoted by VA , equal to the face value of firm's debt, X at a time-to-maturity of T. The current 

market value of equity, VE, can be expressed by using Black and Scholes (1973) option 

pricing formula for call options: 

𝑉𝐸 = 𝑉𝐴𝑁(𝑑1) − 𝑋𝑒
−𝑟𝑇𝑁(𝑑2)     (5.7) 

Where       

𝑑1 =
ln(

𝑉𝐴
𝑋

)+(𝑟+0.5𝜎𝐴
2)𝑇

𝜎𝐴√𝑇
                                   

 (5.8) 

and d2 = d1 –𝜎𝐴√𝑇 where r is the risk free rate, 𝜎𝐴 is the instantaneous standard-deviation of 

the rate of return on the value of assets of banks ( asset volatility) and N is the cumulative 

density function of the standard normal distribution.  

In order to calculate the DD, two Equations are required. The first is Equation 5.7 which 

states that, the value of the firm’s equity is a function of the value of the firm. The second 

relates to the volatility of its equity.  

 𝜎𝐸 = (
𝑉𝐴

𝐸
)

𝜕𝐸

𝜕𝑉
𝜎𝑣                                                  (5.9) 
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In the Black–Scholes–Merton model, we can show that 
𝜕𝐸

𝜕𝑉
= 𝑁(𝑑1), such that under the 

assumption of Merton’s model, the relation between the volatilities of the firm and its equity 

is 

𝜎𝐸 = (
𝑉𝐴

𝐸
) 𝑁(𝑑1)𝜎𝐴 

 (5.10) 

and the DD and probability of default are: 

DDt = 
ln(

𝑉𝐴,𝑡
𝑋𝑡

)+(𝜇−
1

2
𝜎𝐴

2)𝑇

𝜎𝐴√𝑇
                                            

 (5.11) 

   

PD= N(–DD)                                                     (5.12) 

where DD = distance-to-default, PD = probability of default, VA= value of assets, 𝜎𝐴  = 

volatility of assets, Xt= total liabilities, 𝜇 = expected asset return, T = time period, and N = 

cumulative probability distribution. 

This approach has several distinct advantages when compared with other market-based credit 

risk indicators such as the ratings of subordinated debt or credit, or accounting-based 

measures such as the Z-score and nonperforming loan (NPL) ratio. Anginer et al. (2014) 

argue that using accounting-based credit risk measurement is problematic to investigate the 

relationship between competition and stability since competition measurement is mostly 

based on accounting information. Hence, there is a probability of spurious regression results 

and market-based credit risk measurement such DD model overcomes this problem. In 

addition, we can obtain share price at a high frequency and easily for listed banks. Further, 

stock prices incorporates investor expectations, thus we can easily consider the DD model as 

a forward-looking assessment of bank soundness whereas accounting-based measurements 

are backward looking.  

5.3.3 Estimation Methods 

We use two different sophisticated methodologies to investigate the relationship between 

competition and stability. These are panel vector autoregressive method and two-stage 

quantile regression method. In the following sections, we briefly discuss these two methods.  
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5.3.3.1 PVAR Estimation Technique 

Since seminal work by Sims (1980), VAR has played a significant role in analyzing the 

dynamic relationships between variables. The VAR model is especially useful when the 

underlying theory is weak and when the variables are endogenous. The PVAR methodology 

combines the traditional VAR approach with a panel data approach that allows for 

unobserved individual heterogeneity. Many recent studies have employed PVAR estimation 

techniques to analyze the behavior of macroeconomic variables (Grossmann, Love, and 

Orlov, 2014; Jokipii and Monnin, 2013), between macroeconomic and bank-specific 

variables (Love and Turk Ariss, 2014) and in banking particularly (Koutsomanoli-Filippaki 

and Mamatzakis, 2009; Saeed and Izzeldin, 2014). In our study, both our variables of interest 

(competition and stability) are endogenous as argued in the extant literature. However, the 

relationship between these two variables is complex. Given the VAR model does not require 

a strong a priori relationship between the variables, the VAR model is appropriate for our 

purposes. In addition, we can calculate impulse response function and variance 

decomposition using VAR model. We employ the PVAR model developed by Love and 

Zicchino (2006) for our analysis. The model takes the following form: 

 
(5.13) 

where Zit is a vector of two random variables (here, competition and financial stability), is 

an mm matrix of coefficients, is a vector of m individual effects and it is a multivariate 

white-noise vector of m residuals. One of the restrictions imposed in the PVAR is that the 

underlying structure is identical for each cross-sectional unit. However, in practice, this 

restriction seldom holds. One way is to address this problem is to allow for individual 

heterogeneity in the levels of the variables by introducing fixed effects, denoted  in the 

model. This is one of the advantages of using PVAR (Love and Turk Ariss, 2014). Because 

of the dependent variable lags, there would be correlation between the fixed effects and the 

regressors which results in biased coefficients. In order to eliminate this problem, we use 

forward-mean differencing, also known as the Helmert procedure, following Love and 

Zicchino (2006) which removes only the forward mean. This method preserves the 

orthogonality between transformed variables and lagged regressors, which allow us to use 

lagged regressors as instruments and estimate the Equation by system GMM (Arellano and 

Bover, 1995). 

Zit = 1                                                    



 

 

100 

After computing the coefficients of the PVAR, we estimate the impulse response functions 

(IRF) and the variance decompositions (VDC) using a Cholesky decomposition that identifies 

the orthogonal shocks in our variables. We use the IRFs to identify the response of one 

variable to the shock of another variable. Variance decompositions estimate the percentage of 

variation in one variable explained by the shock to another variable over time. We generate 

confidence intervals for the orthogonolized IRFs using Monte Carlo simulation and identify 

the response to one shock at a time while holding other shocks constant. An implicit 

assumption behind the Cholesky decomposition is that the variables listed earlier in the VAR 

order affect the other variables contemporaneously, whereas the variables listed later in the 

VAR order impact those listed earlier variables only with lag. That is, variables listed earlier 

are more exogenous. Since our data set is panel and there is large cross country variation 

among the countries, to control this effect we include Gross domestic product (GDP) growth 

rate and log of total asset (LTA) in the equation as control variables. Hence, we have four 

variables in the equation and based on the exogenity, we order our variables as follows: GDP, 

LTA, LERNER, and STABILITY. Since GDP growth rate is a macro economic variables, it is 

expected that GDP will have impact on the size of the banks. In the same way, size of the 

banks will have impact on gaining market power and market power is expected to influence 

the stability of the banks.  

5.3.3.2 Two-stage Quantile Regression 

Quantile regression as opposed to least squares estimation provides robust estimation results 

if the treatment of the program varies across different segment of the population. This method 

is first developed by Koenker and Bassett Jr (1978) and subsequently used in different areas 

of research. As argued by Schaeck and Cihák (2014) and Dima et al. (2014), response from 

weak banks towards competition may differ from the stable banks. Thus, employing quantile 

regression would give a better predictive ability on the relationship between competition and 

stability. Since our main variable of interest – Lerner index – is an endogenous variable, it 

may produce biased result in conventional quantile regression estimates. To overcome this 

problem, we employ two-stage quantile regression developed by Amemiya (1982). In the first 

stage, we regress the Lerner index on the excluded instruments along with other exogenous 

variables. By following Schaeck and Cihák (2014) we use Financial Freedom Index (FFI) as 

an instrument of market power. In the second stage, we regress the credit risk variable on the 

predicted value for the Lerner index and other bank specific and macro-specific variable that 
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may potentially affect the stability. A bootstrapping procedure is followed to calculate the 

correct standard error in the second stage. Our baseline regression Equation is as follows: 

Stability= ƒ(Competition, Bank controls, Macro Controls)                                                 (5.14) 

5.3.4 Control Variables 

We use both banks specific and macro-economic control variables to in our regression 

Equation 5.14. Among the bank specific variables, we use log of total asset (LTA), non-

interest income to total income (NIIGR) as a proxy of diversification, growth of gross loan 

(GGL) and loan to deposit (LCD) ratio. Among the country specific variable, we use inflation, 

economic freedom index (EFI) and governance index. Definitions of the variables that are 

used in this study are presented in Table 5.1. 

Table 5.1: Variable Descriptions and Data Sources 

Variable Description Source 

Z-score components 

 
 

Return on equity Net profit/Total asset Bankscope 

Leverage Equity/asset Bankscope 

   Nonperforming Loan Net impaired loans/Gross loans Bankscope 

Distance to Default (DD) 

Component 

 

 

Volatility of equity(sE) 
Annualized volatility based on daily 

share price 
DataStream 

Market capitalization 
Share price times number of shares 

outstanding 
DataStream 

Total liabilities(Xt ) 
Short-term + half of the long-term 

liabilities 
Bankscope 

Risk-free rate (R) Three-/six- month Treasury rate 
DataStream/Central bank of website of 

each country/IMF database 

Value of asset (Va) Market value of asset Author's calculation  

Volatility of asset (sA) Volatility of asset Author's calculation  

Expected return on asset (m) Expected market return on asset Author's calculation  

Lerner Index (LI) 

components   

Total revenue Interest + other operating income Bankscope 

Total cost 
Interest + personnel + other operating 

expenses 
Bankscope 

Total output Loans+ other earning asset Bankscope 

Price of deposits Interest expense/ total deposit Bankscope 

Price of labor Personnel expense/total assets Bankscope 

Price of capital 
Other operating expense/ total fixed 

assets 
Bankscope 

Equity Total equity Bankscope 

Bank-specific Variables 

 
 

Log of total assets (LTA) 
Natural logarithm of total assets 

(USD million) 
Bankscope 

Diversification (NIIGR) 
Non-interest income/Total operating 

income 
Bankscope 

Growth of gross loans (GGL) Year on year change of total Loan Bankscope 

Loan to deposit ratio (LCD) Gross loan/ Total deposit Bankscope 

Macroeconomic variables 
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Variable Description Source 

Inflation (INF) Year on year change of CPI index World Bank 

Governance (GOV) 
Average of six governance measures 

compiled by Kaufmann et al.(2010) 
WorldWide governance Indicators 

Financial Freedom Index (FFI) 

Measures the banking independence 

ranges between 0 (no freedom) to 

100( maximum freedom) 

The heritage foundation 

Economic Freedom Index (EFI) Economic Freedom Index The heritage foundation 

5.3.5 Data 

Our initial sample consists of countries that have both Islamic and conventional banks over 

the period 2000–2012. Our sample varies slightly depending on the proxies of stability. Our 

initial sample includes 16 countries that have both Islamic banks and conventional banks and 

data are available to calculate the Z-score and the Lerner index. These are Bahrain, 

Bangladesh, Brunei, Egypt, Indonesia, Jordan, Kuwait, Lebanon, Malaysia, Mauritania, 

Pakistan, Qatar, Saudi Arabia, Syria, UAE and Yemen. Among these countries, Mauritania 

and Lebanon do not have the data on the NPL ratio, thus excluded from the sample when the 

dependent variable is NPL ratio. Further, as DD calculation requires stock market data, we 

exclude five more countries – Brunei, Indonesia, Malaysia, Syria and Yemen from analysis 

when the DD is dependent variable due to lack of market price data on banks. Our final 

number of observations for full sample is 2678, 2283 and 1342 when the stability proxies are 

the Z-score, NPL ratio and DD score respectively. Data on bank specific variables are 

collected from Bankscope database, and macro-economic data are collected from World bank 

database and Heritage foundation.  

5.4 Descriptive Statistics 

Summary statistics of all variables are presented in Table 5.2. As shown in this table, the 

overall mean of the LI for Islamic banks (0.23) is significantly higher than that for 

conventional banks (0.14). This result is consistent with the prior literature (Ariss, 2010a; 

Weill, 2011) that investigated the differences in competition between Islamic and 

conventional banks using the LI. Proxy of stability – the Z-score – is significantly higher for 

conventional banks (66.75) than Islamic banks (55.814), indicating that Islamic banks are less 

stable than their counterpart conventional banks when stability is measured by the Z-score. 

The overall NPL ratio is 9.917 % for the full sample, whereas the NPL ratio for conventional 

banks and Islamic banks are 9.33% and 8.62% respectively. That implies that the NPL ratio is 

significantly lower for Islamic banks than for conventional banks. The last proxy of stability 
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– the DD score – also shows that Islamic banks have higher stability than conventional banks, 

as the DD score of Islamic banks is significantly higher than conventional banks.  

Among the bank-specific control variables, we find that the size of the bank is significantly 

lower for Islamic banks than their counterpart conventional banks. This is in line with 

previous research, as most Islamic banks are relatively new in banking operations in most of 

the sample countries. Non-interest income to total revenue (NIIGR) – a proxy of 

diversification – is significantly higher for Islamic banks (41.36%) than conventional banks 

(35.36%), implying that Islamic banks’ business operations are more diversified than 

conventional banks. Growth of gross loans (GGL) is also significantly higher for Islamic 

banks than conventional banks, since most of the Islamic banks are having unprecedented 

growth in most of the sample countries. Loan to deposit ratio (LCD) is also significantly 

higher for Islamic banks. Among the macro-economic variables, the average score of the 

Economic Freedom index (EFI) is 54.96 among the sample countries. Financial freedom 

index lies between 19.65 and 90 with an average score of 38.2. Average inflation is 6.3%, 

ranging between -10% and 53%. Finally, the governance score lies between -1.928 and 0.790, 

with an average score of -0.451. 
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Table 5.2:  Summary Statistics 

  

  All banks   Conventional banks   Islamic banks t stat 

Variable N Mean Std. Dev. Min Max 
 

N Mean Std. Dev. Min Max 
 

N Mean Std. Dev. Min Max   

LI 2678 0.18 0.15 0 0.73 
 

2122 0.16 0.13 0 0.73 
 

556 0.25 0.2 0 0.73 –13.27
***

 

Z-score 2678 63.71 99.04 –0.96 644.17 
 

2122 66.76 98.04 –0.96 644.17 
 

556 55.81 101.22 –0.96 644.17 3.08
****

 

NPL 2283 9.2 11.4 0.1 61.6 
 

1901 9.33 11.14 0.1 61.6 
 

382 8.62 12.44 0.1 61.6 1.29
*
 

DD 1342 2.24 3.31 –10.74 10.01 
 

1151 2.17 3.26 –10.74 10.01 
 

191 2.58 3.53 –10.74 10.01 –1.81
**

 

LTA 2678 7.13 2.2 –3.91 15.72 
 

2122 7.51 1.97 –2.41 15.72 
 

556 6.24 2.44 –3.91 14.17 18.07
***

 

NIIGR 2678 37.09 40.22 –749.63 928.27 
 

2122 35.36 32.5 –355.02 928.27 
 

556 41.32 54.45 –749.63 901.62 –4.38
***

 

GGL 2678 28.73 66.54 –100.00 900.69 
 

2122 24.5 53.27 –92.88 848.1 
 

556 39.81 91.83 –100.00 900.69 –6.49
***

 

LCD 2678 86.16 76.23 0.08 982.5 
 

2122 77.47 53.37 0.77 982.5 
 

556 109.36 113.96 0.08 973.73 –12.15
***

 

INF 2678 0.06 0.06 –0.10 0.53 
 

    
  

      GOV 2678 –0.45 0.6 –1.93 0.79 
             

FFI 2678 38.2 19.65 0 90 
 

    
  

      EFI 2678 54.96 16.43 0 77.7                           

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level.
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5.5 Empirical Analysis 

5.5.1. PVAR Analysis 

In this section we present the PVAR estimation results followed by the impulse response 

function and variance decomposition of competition and financial stability. One of the more 

important steps in VAR estimation is to select the appropriate lag length. Selecting too many 

lags will result in a loss of degree of freedom, while too short a lag length will fail to capture 

the dynamics of the model. We first use the Lagrange multiplier (LM) test for autocorrelation 

to select the appropriate lag length. The result shows that the appropriate lag length is one. 

We confirm this with the results of the Schwarz information criteria (SIC). 

Table 5.3 displays the estimated coefficient of the PVAR model with a lag of one for 

endogenous and exogenous variables. Since the objective of this study is to investigate the 

impact of competition on stability; we focus mainly on the association between the Lerner 

index and the three proxies of stability, such as the Z-score, the NPL ratio and the DD. From 

Panel A, the estimated coefficient shows that the lag value of market power does not have 

any significant impact on the Z-score in the full sample, conventional and Islamic banks. In 

the Granger causality framework, this means that the Lerner index does not Granger–causes 

the Z-score in both conventional and Islamic banks. From Panel B, we observe that the 

Lerner index has significant negative impact on the NPL ratio in the full sample and 

conventional banks; however, it has no significant impact on Islamic banks. It can be argued 

that the Lerner index Granger–causes the NPL ratio for conventional banks. Finally, from 

Panel C it can be observed that the lag value of the Lerner index has a positive relationship 

with the DD in the full sample, conventional banks and also in Islamic banks, but significant 

only with conventional banks at 10% significant level. It is difficult to generalize the result 

based on these regressions, since different proxies of credit risk provide mixed results. To 

understand further the relationship between competition and stability, we direct our attention 

to impulse response function and variance decomposition.  

Table 5.3: Coefficient Estimates for the Baseline PVAR Model 

Panel A         

Dependent variable : GDP LTA LI Z-score  

All banks 

    GDP (t–1) 0.254
***

 0.64
***

 0.037 237.033 

LTA(t–1) –0.006
***

 0.843
***

 0.000 23.662
***
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LI(t–1) 0.114
***

 0.029 0.474
***

 19.677 

Zscore (t–1) 0.000 0.000 0.0001 0.318
***

 

Conventional banks 

    GDP (t–1) 0.260
***

 0.651
***

 –0.036 27.746 

LTA(t–1) –0.005
***

 0.849
***

 0.000 26.279
***

 

LI(t–1) 0.040
*
 –0.054 0.465

***
 –14.452 

Zscore (t–1) 0.0001
**

 0.000
*
 0.0001 0.288

***
 

Islamic banks 

    GDP (t–1) 0.223
***

 0.597
***

 0.179 888.503 

LTA(t–1) –0.01
***

 0.825
***

 –0.005 21.6 

LI(t–1) 0.248
***

 0.024 0.433
***

 –222.332 

Zscore (t–1) –0.0001 0.000 0.0001
**

 0.389
*
 

Panel B         

Dependent variable : GDP LTA LI NPL 

All banks 

    GDP (t–1) 0.247
***

 0.680
***

 0.068 –13.875
***

 

LTA(t–1) –0.004 0.849
***

 0.002 –0.095 

LI(t–1) 0.043
***

 –0.395
***

 0.522
***

 –6.261
*
 

NPL (t–1) –0.002
*
 –0.004

***
 0.0001

*
 0.683

***
 

Conventional  banks 

    GDP (t–1) 0.263
***

 0.63
***

 0.032 –14.966
**

 

LTA(t–1) –0.004
**

 0.851
***

 0.002 –0.187 

LI(t–1) 0.009 –0.232 0.534
***

 –8.764
**

 

NPL (t–1) –0.0007 –0.003
***

 0.000 0.658
***

 

Islamic banks 

    GDP (t–1) 0.241
**

 1.019
**

 0.134 –11.924
*
 

LTA(t–1) –0.001 0.849
***

 –0.003 0.086 

LI(t–1) 0.216
***

 –0.797
**

 0.379
***

 –1.947 

NPL (t–1) –0.0002
*
 –0.013

***
 0.001

**
 0.845

***
 

Panel C         

Dependent variable: GDP LTA LI DD 

All banks 
  

  GDP (t–1) 0.372
***

 0.109 –0.008 7.166
*
 

LTA(t–1) –0.006
**

 0.776
***

 0.006 0.732
***

 

LI(t–1) 0.12
***

 0.411
*
 0.430

***
 4.904 

DD (t–1) 0.002
***

 0.002 0.001 0.139
***

 

Conventional banks 
  

  GDP (t–1) 0.374
***

 0.34
*
 –0.056 6.001 

LTA(t–1) –0.004
*
 0.786

***
 0.009

*
 0.608

**
 

LI(t–1) 0.062
**

 0.373
**

 0.397
***

 7.39
*
 

DD (t–1) 0.001
***

 0.003
*
 0.000 0.13

***
 

Islamic banks 
  

  GDP (t–1) 0.260
*
 –1.224

**
 0.079 17.904 

LTA(t–1) –0.006 0.713
***

 –0.009 1.233
**

 

LI(t–1) 0.281
***

 0.304 0.424
**

 1.179 

DD (t–1) 0.003
***

 –0.009 0.005
***

 0.23
**
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Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 

5.5.2 Impulse Response Function and Variance Decomposition 

To investigate better the competition–stability hypothesis, we concentrate on the impulse 

response function and the variance decomposition derived from the PVAR estimation. 

Figures 5.1–5.3 plot the impulse response function of the Lerner index with the Z-score, 5.4–

5.6 depict the impulse response function with the NPL ratio, and Figures 5.7–5.9 illustrate the 

impulse response function of the DD score. In these figures we plot the responses of row 

variables to a one standard-deviation to the shock to the column variables. All figures show 

responses for the first six years. The two lines on either side of the impulse response are 5
th

 

and 95
th

 percentile bounds constructed using Monte Carlo simulations with 500 repetitions. 

Again in line with our objective, we discuss only the Lerner shock on proxies of stability, 

which is in row 4 and column 3 in every graph.  

5.5.2.1 Lerner Index and Z-score  

Figures 5.1–5.3 illustrate the impulse response function for all banks, conventional banks and 

Islamic banks respectively. From Figure 5.1 it appears that the impact of one positive 

standard-deviation shock to the Lerner index results in an increase in the Z-score of nearly 5 

points for all banks (Fig 5.1: row 4, column 3). The effect remains positive throughout the 

period and reaches equilibrium point at year six. This positive relationship between market 

power and stability supports the competition–fragility hypothesis. Splitting the sample into 

Islamic and conventional banks provides very similar results. Figure 5.2 displays the response 

of the Z-score in conventional banks from an impulse in the Lerner index. It can be seen that 

the immediate reaction to the Lerner index was an increase in the Z-score in the first year by 

nearly 5 points, and the effect reached zero immediately in year 2 and it remained the same 

for the subsequent periods, indicating that a positive relationship exists between market 

power and stability; and the effect is very short term. Looking at Figure 5.3 that represents 

the impulse response for the Z-score and the Lerner index in Islamic banks, reveals that the 

Z-score responds negatively to the one standard-deviation shock of the Lerner index in the 

first year, and from year 2 the effect is positive throughout the remaining period. Comparing 

conventional and Islamic banks reveals that the effect of market power on the Z-score is more 

persistent for Islamic banks than conventional banks since the effect continues throughout the 

remaining period for Islamic banks whereas the effect wipe out just after the first period in 

conventional banks. The immediate effect of market power on stability is positive for 
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conventional banks but negative for Islamic banks. A similarity between both banking 

systems is that the competition–fragility hypothesis is applicable for both banking systems.  

Looking at the variance decomposition of the Z-score and the LI presented in Table 5.4 

(panel A), we observe that the Lerner index explains the 0.3%, 0.0% and 7% variation of the 

Z-score in the full sample, conventional banks and Islamic banks respectively. This indicates 

that, as regards market power, Islamic banks have better ability than conventional banks to 

explain the variation of stability when it is measured by the Z-score. 
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Figure 5.1: Impulse response function to shocks: Lerner and the Z-score for All Banks 

 

Note: The solid line shows the impulse responses. The dashed lines indicate five standard error confidences around the estimate. Errors generated by Monte-Carlo with 500 

repetitions. 
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Figure 5.2: Impulse response function to shocks: Lerner and the Z-score for conventional banks  

 

 

Note: The solid line shows the impulse responses. The dashed lines indicate five standard error confidences around the estimate. Errors generated by Monte-Carlo with 500 

repetitions.  
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Figure 5.3: Impulse response function to shocks: Lerner and the Z-score for Islamic banks  

 

 

Note: The solid line shows the impulse responses. The dashed lines indicate five standard error confidences around the estimate. Errors generated by Monte-Carlo with 500 

repetition
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5.5.2.2 Lerner Index and NPL Ratio  

The IRF for the NPL ratio and the Lerner index are presented in Figures 5.4–5.6 for all banks, 

conventional banks and Islamic banks respectively. From Figure 5.4 it can be seen that a 

positive standard-deviation shock to the Lerner index results in a decrease in the NPL ratio by 

0.50% in the first period and a slight decrease in the second period, where it reached a peak 

(Fig 5.4: row 4, column 3). The effect of the Lerner index on the NPL ratio started increasing 

from period 3 but far from the equilibrium point, indicating that the effect of market power 

on the NPL ratio is long lasting. The IRF for conventional banks also show similar trends 

(See Figure 5.5). For Islamic banks (Figure 5.6), although the NPL responds negatively to the 

shock of the Lerner index, similar to conventional banks, it does not have a sharp decrease 

like conventional banks. These graphs indicate that the impact of market power on the NPL 

ratio is negative, which supports the competition–fragility hypothesis. The variance 

decomposition presented in Table 5.4 (Panel B), indicates that the 0.8% variation in the NPL 

ratio can be explained by the Lerner index in the full sample, while it is only 0.4% and 2.5% 

for conventional and Islamic banks respectively. 
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Figure 5.4: Impulse response function to shocks: Lerner and the NPL ratio for all banks 

 

Note: The solid line shows the impulse responses. The dashed lines indicate five standard error confidences around the estimate. Errors generated by Monte-Carlo with 500 

repetitions 
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Figure 5.5: Impulse response function to shocks: Lerner and the NPL ratio for conventional banks 

 

Note: The solid line shows the impulse responses. The dashed lines indicate five standard error confidences around the estimate. Errors generated by Monte-Carlo with 500 

repetitions   
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Figure 5.6: Impulse response function to shocks: Lerner and the NPL ratio for Islamic banks 

 

 

Note: The solid line shows the impulse responses. The dashed lines indicate five standard error confidences around the estimate. Errors generated by Monte-Carlo with 500 

repetition
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5.5.2.3 Lerner Index and DD Score  

Figures 5.7–5.9 plot the impulse response function for the DD and the LI for all banks, 

Islamic banks and conventional banks, respectively. The positive impact of the LI on the DD 

for all banks is observable from the estimated impulse response function presented in Figure 

5.7. According to this, the DD responds positively but has a decreasing trend to one 

innovation shock of LI throughout the entire period, and the effect is diminished at year 6.  

As for conventional banks, in Figure 5.8 we find the consistent evidence that a standard-

deviation shock to the Lerner index results in a slight increase in the DD for the first period 

and then a sharp decrease from year 2, although the effect remains positive for the subsequent 

years. Turning to the results for the impulse response function of Islamic banks in Figure 5.9, 

we can see that one standard-deviation shock to the LI does not have impact in the first year, 

followed by a further slight increase in the second year, and nearly zero by the sixth year. As 

shown in Table 5.4 (Panel C), approximately 0.09% of the variation in the DD (stability) can 

be explained by the LI (competition) for the full sample. For Islamic banks, the LI explains 

some 11% of the variation in the DD, while for conventional banks; the LI explains 0.04% of 

the variation in the DD. This indicates the effect that market power has better predictive 

ability for Islamic banks than conventional banks.  
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 Figure 5.7: Impulse response function to shocks : Lerner and the DD for all banks 

 

Note: The solid line shows the impulse responses. The dashed lines indicate five standard error confidences around the estimate. Errors generated by Monte-Carlo with 500 

repetitions.   
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Figure 5.8: Impulse response function to shocks: Lerner and the DD for conventional banks 

 

 

Note: The solid line shows the impulse responses. The dashed lines indicate five standard error confidences around the estimate. Errors generated by Monte-Carlo with 500 

repetitions. 
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Figure 5.9: Impulse response function to shocks: Lerner and the DD for Islamic bank 

 

 

Note: The solid line shows the impulse responses. The dashed lines indicate five standard error confidences around the estimate. Errors generated by Monte-Carlo with 500 

repetitions.  
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Table 5.4: Variance Decomposition 

    All bank       Conventional banks     Islamic banks     

Panel A: Z-score GDP LTA Lerner Z-score GDP LTA Lerner Z-score GDP LTA Lerner Z-score 

 

GDP 0.926 0.004 0.069 0.001 0.981 0.002 0.010 0.007 0.737 0.009 0.228 0.027 

 

LTA 0.086 0.909 0.002 0.003 0.102 0.891 0.000 0.007 0.043 0.947 0.008 0.002 

 

Lerner 0.004 0.001 0.992 0.003 0.007 0.001 0.992 0.000 0.012 0.002 0.913 0.073 

 

Z-score 0.011 0.003 0.002 0.984 0.009 0.005 0.001 0.986 0.061 0.001 0.016 0.923 

Panel B: NPL ratio                         

  

GDP LTA Lerner NPL GDP LTA Lerner NPL GDP LTA Lerner NPL 

 

GDP 0.984 0.001 0.011 0.003 0.992 0.001 0.001 0.006 0.846 0.000 0.151 0.003 

 

LTA 0.113 0.816 0.015 0.056 0.126 0.837 0.005 0.032 0.072 0.756 0.030 0.143 

 

Lerner 0.003 0.002 0.986 0.008 0.003 0.002 0.991 0.004 0.034 0.003 0.937 0.025 

 

NPL 0.036 0.025 0.017 0.921 0.036 0.023 0.026 0.914 0.071 0.041 0.012 0.875 

Panel C: DD score                         

  

GDP LTA Lerner DD GDP LTA Lerner DD GDP LTA Lerner dd 

 

GDP 0.853 0.005 0.093 0.050 0.921 0.001 0.037 0.041 0.606 0.033 0.189 0.172 

 

LTA 0.033 0.923 0.042 0.002 0.045 0.905 0.044 0.006 0.027 0.920 0.006 0.047 

 

Lerner 0.016 0.029 0.955 0.001 0.021 0.025 0.954 0.000 0.009 0.091 0.784 0.116 

  DD 0.005 0.011 0.030 0.955 0.003 0.014 0.044 0.939 0.035 0.008 0.015 0.942 

Note:  Each row represents the variance decomposition of the row variable.  Each cell shows how much the column variable affects the variance of each row 

variable
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5.5.3 Two-Stage Quantile Regression 

5.5.3.1 Impact of Lerner Index on the Z-score 

Table 5.5 presents the results on the impact of market power on the Z-score for the full 

sample, conventional and Islamic banks respectively. Columns 1–5 represent the estimation 

results for the full sample, 6–10 present the results for conventional banks and 11–15 present 

the results for Islamic banks. Using the quantile regression, we can obtain point estimates for 

the effect of the Lerner index on different stages of stability of both types of banking systems. 

From Table 5.5 we note that the Lerner index has a positive relationship with the Z-score and 

the impact is significant at the 10
th

, 50
th

 and 75
th

 quantiles in the full sample, and the 

coefficient of the Lerner index is significantly higher for the 75
th

 quantile than other quantiles, 

which indicates that banks that have higher stability (in terms of the Z-score) benefit more 

from increasing stability than banks that are staying at a lower quantile of the Z-score.  

In the sample of conventional banks (columns 6–10), the Lerner index appears to be 

significant at the 50
th

 and 75
th

 quantiles, at 5% and 1% respectively. Similar to the full sample, 

the coefficient of market power at the 75
th

 quantile is much higher than other quantiles. 

Conventional banks that are in the lower and upper quantiles do not have any significant 

impact of market power on the Z-score. On the other hand, the Lerner index has significant 

impact on stability at the 10
th

 quantile only for Islamic banks, indicating that high-risk 

Islamic banks (lower quantile of the Z-score) are able to reduce their credit risk by gaining 

more market power. Market power loses its significance towards the upper quantile of the Z-

score for Islamic banks. A sharp contrast between Islamic and conventional banks is that 

high-risk Islamic banks benefit in reducing credit risk by gaining more market power, while 

safer conventional banks are able to increase their stability by gaining more market power 

when the credit risk is measured by the Z-score. The varying effect of the Lerner index on 

stability at different quantiles signifies the usage of quantile regression.   
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Table 5.5: The Effect of Competition on Bank Stability (the Z-score) 

 

Dep. Variable Z-score 

  All banks   Conventional banks   Islamic banks 

 

(1) (2) (3) (4) (5) 
 

(6) (7) (8) (9) (10) 
 

(11) (12) (13) (14) (15) 

 

10th  25th 50th 75th 90th  
 

10th  25th 50th 75th 90th  
 

10th  25th 50th 75th 90th  

LI 5.076 6.25 17.419 37.348 24.31 
 

1.993 8.514 19.984 69.84 49.642 
 

10.349 2.119 –11.407 –37.018 –98.532 

 

(1.66)* (1.44) (2.68)*** (1.82)* (0.55) 
 

(0.43) (1.24) (1.86) * (2.73)*** (0.75) 
 

(1.90)* (0.29) (–1.03) (–1.41) (–1.40) 

LTA 0.639 0.375 0.018 –1.625 –8.925 
 

0.603 0.606 –0.116 –0.977 –6.617 
 

0.364 0.202 –0.699 –2.211 –9.235 

 

(3.90)*** (1.56) (0.05) (–2.29)** (–5.92)*** 
 

(3.34)*** (2.61)*** (–0.35) (–1.35) (–3.91)** 
 

(0.73) (0.37) (–0.84) (–1.14) (–1.76)* 

NIIGR –0.044 –0.056 –0.066 –0.120 –0.028 
 

–0.062 –0.069 –0.082 –0.133 –0.034 
 

–0.035 –0.023 –0.014 0.133 0.291 

 

(–3.17)*** (–2.61)*** (–2.48)** (–2.06)** (–0.18) 
 

(–3.21)*** (–2.46)** (–2.57)** (–1.94) (–0.20) 
 

(–1.63)* (–0.62) (–0.30) (0.93) (0.59) 

GGL –0.017 –0.036 –0.036 –0.075 –0.186 
 

–0.020 –0.019 –0.030 –0.066 –0.155 
 

–0.011 –0.021 –0.003 –0.028 –0.178 

 

(–2.24)** (–2.86)*** (–2.07)** (–2.07)** (–3.80)*** 
 

(–2.18)** (–1.40) (–1.26) (–1.81) (–2.98)** 
 

(–0.83) (–0.90) (–0.08) (–0.67) (–1.14) 

LCD –0.010 –0.008 –0.021 –0.029 0.023 
 

–0.011 –0.001 –0.013 –0.030 0.138 
 

–0.008 –0.014 –0.013 –0.023 –0.055 

 

(–2.62)** (–0.90) (–2.38)** (–1.16) (0.33) 
 

(–1.22) (–0.12) (–0.60) (–0.51) (1.05) 
 

(–1.48) (–1.51) (–1.12) (–0.93) (–0.85) 

EFI 0.018 –0.018 –0.139 0.024 –0.527 
 

0.067 0.503 0.855 1.972 3.506 
 

0.036 –0.098 –0.321 –0.417 –1.373 

 

(0.37) (–0.23) (–1.32) (0.10) (–0.86) 
 

(0.42) (3.17)*** (2.93)*** (3.46)*** (1.96) 
 

(0.37)* (–0.77) (–1.70)* (–0.94) (–1.19) 

INF –35.420 –50.647 –73.660 –90.338 –131.123 
 

–46.114 –53.535 –68.003 –95.167 –138.387 
 

12.213 3.725 –11.001 8.42 100.695 

 

(–6.24)*** (–8.17)*** (–10.74)*** (–3.78)*** (–2.10)** 
 

(–6.25)*** (–7.41)*** (–9.28)*** (–4.66)*** (–2.18)* 
 

(0.69) (0.21) (–0.40) (0.15) (0.54) 

GOV 0.833 3.095 8.023 12.664 42.2 
 

1.241 0.571 2.457 –1.711 5.077 
 

1.693 1.925 8.076 14.551 81.26 

 

(.83) (2.18)** (3.68)*** (2.41)** (2.50)** 
 

(0.83) (0.36) (0.7) (–0.31) (0.25) 
 

(0.76) (0.66) (2.44)*** (1.43) (2.09)** 

C 8.886 21.718 44.376 79.851 204.213 
 

7.982 –9.896 –9.271 –35.330 –35.833 
 

4.65 16.515 49.352 88.138 278.878 

 

(2.50)*** (3.97)*** (6.09)*** (4.38)*** (4.41)*** 
 

(0.83) (–1.01) (–0.55) (–1.14) (–0.38) 
 

(0.72) (1.65)* (4.21)*** (3.25)*** (2.78)*** 

N 2678 2678 2678 2678 2678 
 

2122 2122 2122 2122 2122 
 

556 556 556 556 556 

R–squared: 0.018 0.02 0.022 0.026 0.041 
 

0.024 0.031 0.034 0.041 0.052 
 

0.014 0.007 0.009 0.013 0.048 

Notes: Figures in parentheses t-statistics . Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. Definitions of all variables are listed in Table 5.1. 
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We plot the coefficients obtained from different quantiles for the full sample, conventional 

and Islamic banks, which are presented in Figures 5.10–5.12. These estimates illustrate a one-

unit change of the Lerner index on stability with the other variables held constant. The 

vertical axis indicates the covariate effect and the horizontal line represents the different 

quantile scale. As reported earlier, while in both the full sample and the conventional bank 

sample the coefficient increases towards a higher quantile, the coefficient decreases in the 

Islamic bank sample. Based on these tables and graphs, a positive relationship can be 

established between market power (Lerner index) and stability (Z-score). These findings lend 

support to the competition–fragility hypothesis.  
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Figure 5.10: Quantile regression estimates of Lerner on Z-score for all banks 
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Figure 5.11: Quantile regression estimates of Lerner on Z-score for conventional banks 
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Figure 5.12: Quantile regression estimates of Lerner on Z-score for Islamic banks 
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Among the bank-specific control variables, size has a significant positive impact on the Z-

score in the lower quantile but has a significant negative impact on the upper quantile of the 

Z-score. This indicates that riskier banks can increase their stability by increasing their size 

compared to banks that are highly stable. A proxy of diversification – NIIGR – shows a 

significant negative relationship with the Z-score at the lower and median quantile for both 

banking systems. Growth of gross loans (GGL) shows a negative significant impact on the Z-

score across all the quantiles for the full sample but shows no significant impact on Islamic 

banks. The Economic Freedom index shows a positive significant relationship with the Z-

score in conventional banks only, indicating that a better economic freedom helps to stabilize 

the banking sector. Consistent with conventional economic theory, inflation shows a 

significant negative relationship with the Z-score in the full sample and conventional banks 

only. Governance appears to be positively significant in the full sample and the upper 

quantile of Islamic banks, which signifies that good governance, is required to achieve better 

stability in the banking system.   

5.5.3.2 Impact of Lerner Index on the NPL Ratio 

Quantile regression results affecting the relationship between the Lerner index and the NPL 

ratio are presented in Table 5.6. Columns 1–5 are for all banks, 6–10 are for conventional 

banks only and 11–15 are for Islamic banks.  

Based on the reported results in Table 5.6, in general we find that the Lerner index has 

significant negative impact on the NPL ratio across all quantiles for the full sample, implying 

that an increase in market power significantly lowers the NPL ratio, thus supporting the 

competition–fragility hypothesis. Similar to the full sample, the Lerner index has significant 

negative impact on the NPL ratio in all quantiles, at 1% significant level in the conventional 

banks sample. In contrast, market power does not have any significant impact on the 

reduction of the NPL ratio on the lower and upper quantiles in the case of Islamic banks. In 

other words, Islamic banks that have a very low NPL ratio or have an extremely high NPL 

ratio do not benefit in reducing credit risk by gaining more market share.  
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Table 5.6: The Effect of Competition on Bank Stability (the NPL Ratio)  

 

Dep. Var:   NPL ratio 

  All banks   Conventional banks 
 

Islamic banks 

 
(1) (2) (3) (4) (5) 

 
(6) (7) (8) (9) (10) 

 
(11) (12) (13) (14) (15) 

 
10th  25th 50th 75th 90th  

 
10th  25th 50th 75th 90th  

 
10th  25th 50th 75th 90th  

LI –1.978 –2.648 –5.776 –15.097 –22.362 
 

–2.353 –3.697 –6.386 –18.555 –25.460 
 

–0.865 –2.484 –5.408 –12.096 –17.415 

 
(–3.28)*** (–4.09)*** (–6.16)*** (–7.76)*** (–3.72)*** 

 
(–3.46)*** (–4.92)*** (–5.49)*** (–7.67)*** (–3.57)*** 

 
(–0.80) (–2.23)** (–3.24)*** (–3.15)*** (–1.29) 

LTA 0.034 –0.051 –0.235 –0.820 –1.553 
 

0.024 –0.069 –0.246 –0.804 –1.546 
 

0.085 –0.026 –0.203 –0.875 –1.684 

 
(1.36) (–2.27)** (–5.91)*** (–9.68)*** (–8.64)*** 

 
(0.88) (–2.63)*** (–5.39)*** (–9.06)*** (–8.38)*** 

 
(1.47) (–0.44) (–1.70)* (–3.77)*** (–2.44)** 

NIIGR 0.004 0.007 0.009 0.034 0.06 
 

0.005 0.004 0.011 0.04 0.068 
 

0.001 –0.003 –0.02 0.011 0.054 

 
(2.27)** (1.92)* (1.03) (2.26)** (2.90)*** 

 
(2.02)** (0.82) (1.3) (2.62)*** (2.90)*** 

 
(0.06) (–0.32) (–0.98) (0.23) (0.68) 

GGL –0.015 –0.022 –0.034 –0.046 –0.044 
 

–0.016 –0.022 –0.034 –0.044 –0.038 
 

–0.014 –0.019 –0.025 –0.041 –0.075 

 
(–6.21)*** (–6.99)*** (–7.76)*** (–5.00)*** (–4.24)*** 

 
(–6.03)*** (–5.60)*** (–6.00)*** (–4.10)*** (–3.43)*** 

 
(–2.41)** (–3.03)*** (–2.75)*** (–3.09)*** (–3.16)*** 

LCD –0.001 –0.001 –0.002 –0.001 –0.004 
 

–0.001 0.001 –0.000 –0.007 –0.005 
 

–0.002 –0.002 –0.003 0.003 0.034 

 
(–0.78) (–0.76) (–0.74) (–0.16) (–0.25) 

 
(–0.53) (0.30) (–0.03) (–0.86) (–0.37) 

 
(–0.77) (–0.86) (–1.09) (0.20) (1.12) 

EFI 0.063 0.084 0.104 0.133 0.095 
 

0.069 0.118 0.168 0.198 0.21 
 

–0.002 –0.014 –0.02 0.103 0.385 

 
(3.51)*** (3.79)*** (3.62)*** (1.96)* (0.61) 

 
(3.73)*** (4.91)*** (4.47)*** (2.03)** (1.24) 

 
(–0.06) (–0.30) (–0.38) (0.69) (1.1) 

INF 1.06 2.585 6.503 16.24 21.895 
 

0.478 1.532 6.158 14.182 32.385 
 

10.474 12.603 13.54 22.39 20.115 

 
(1.23) (1.52) (1.90) (2.71)*** (2.22)** 

 
(0.55) (0.86) (1.73)* (2.00)** (3.20)*** 

 
(2.20)** (3.27)*** (2.33)** (2.15)** (1.12) 

GOV –0.712 –1.238 –2.048 –2.650 –2.998 
 

–0.741 –1.387 –2.651 –3.827 –3.737 
 

–0.26 –0.451 –0.823 0.831 –2.34 

 
(–3.97)*** (–5.38)*** (–6.63)*** (–3.83)*** (–1.87)* 

 
(–3.78)*** (–5.20)*** (–6.66)*** (–4.77)*** (–2.17)** 

 
(–0.68) (–0.88) (–1.30) (0.51) (–0.66) 

  (–2.07)** (–1.63) (–0.46) (1.12) (2.26)**   (–2.13)** (–2.44)** (–1.89)* (0.30) (1.55)   (–0.01) (0.87) (1.56) (0.97) (0.21) 

c –0.019 2.138 4.917 8.221 6.219 
 

–2.322** –3.467** –4.384* 1.642 14.92 
 

–0.019 2.138 4.917 8.221 6.219 

 
(–0.01) (0.82) (1.59) (0.98) (0.28) 

 
(–2.02) (–2.44) (–1.95) (0.3) (1.38) 

 
(–0.01) (0.82) (1.59) (0.98) (0.28) 

N 2283 2283 2283 2283 2283 
 

1901 1901 1901 1901 1901 
 

382 382 382 382 382 

R–squared: 0.03 0.037 0.054 0.088 0.112   0.03 0.039 0.057 0.096 0.119   0.059 0.057 0.06 0.085 0.145 

Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the * – .10, ** – .05 and *** – .01 level. Definitions of all variables are listed in Table 5.1
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To better understand the effect of the Lerner index on the NPL ratio from quantile regression, 

we plot the coefficient of the Lerner index in Figures 5.13–5.15 for all banks, conventional 

banks and Islamic banks respectively. In Figure 5.13 we see that the effect of the Lerner 

index on the NPL ratio is consistently negative for the full sample of banks. We also note that 

the effect of market power on stability varies a great deal across the different quantiles. 

Figure 5.14, which illustrates the effect of the Lerner index on the NPL in different quantiles 

in conventional banks, also indicates similar results obtained from the full sample. A greater 

market power helps to lower the NPL ratio for risky banks (banks that have a high NPL ratio). 

Figure 5.15 depicts the impact of the Lerner index on the NPL ratio on different points for 

Islamic banks. Overall, these graphs signify that troubled banks are benefiting more from an 

increase in market power than comparatively more stable banks. Moreover, conventional 

banks have a higher ability to lower the credit risk than Islamic banks in all quantiles, since 

the coefficient of each quantile of conventional banks is significantly higher than Islamic 

banks. 

Figure 5.13: Quantile regression estimates of Lerner on NPL ratio for all banks 
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Figure 5.14: Quantile regression estimates of Lerner on NPL ratio for conventional 

banks 
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Figure 5.15: Quantile regression estimates of Lerner on NPL ratio for Islamic banks  
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Among the control variables, size (LTA) has a significant negative impact on the reduction of 

the NPL ratio for both banking systems. In particular, banks that are lying in a higher quantile 

have the advantage of lowering the NPL ratio. As banks get bigger, they have more resources 

that can be allocated for better screening and monitoring procedures, and thus may lower the 

NPL ratio of the bank. Non-interest income to total revenue (NIIGR) significantly increases 

the NPL ratio across all quantiles in conventional banks only. This implies that conventional 

banks that concentrate on areas of business other than their main operations face greater 

instability. The growth of gross loans (GGL) has a significant negative impact on the 

reduction of the NPL ratio for both the conventional and Islamic bank samples. The loan to 

deposit ratio (LCD) does not have any significant impact on the reduction of the NPL ratio in 

either of the banking systems. The Economic Freedom index appears to be significant for 

conventional banks only. The governance score has a significant negative impact on the NPL 

ratio for conventional banks only, which indicates that a good governance mechanism in a 

country helps to lower the NPL ratio.  

5.5.3.3 Impact of Lerner Index on the DD Score 

Regression results based on the DD score as a proxy of credit risk have been presented in 

Table 5.7. As appears in Table 5.7 (columns 1–5), the Lerner index has a significant positive 

impact in all quantiles on the DD score for the full sample of banks, indicating that market 

power increases stability, thus lending support to the competition–fragility hypothesis. The 

coefficient of the Lerner index is highest (5.01) at the 50
th

 quantile and lowest (2.51) at the 

10
th

 quantile, implying that banks are staying in the median (50
th

 quantile) in terms of 

stability, as measured by the DD score, and benefit more by increasing stability, by 

increasing market power, compared to the lower and upper quantiles of the DD score.  

As for the conventional banks sample, the Lerner index positively significantly affects the 

DD score at a 1% significant level for all quantiles, thus supporting the competition–fragility 

hypothesis (Table 5.7, column 6–10). Contra to the full sample, the coefficient of the Lerner 

index is highest at the 10
th

 quantile of the DD score in conventional banks, while it is lowest 

at the 90
th

 quantile (4.68). This indicates that conventional banks with lower stability can 

increase their stability by increasing market power, compared to relatively stable banks. We 

do not find any significant impact of the Lerner index on the DD score in the Islamic banks 

sample except at the 75
th 

quantile. Moreover, at the 25
th

 quantile, the impact of market power 

on stability is negative, although not significant.  
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Table 5.7:The Effect of Competition on Bank Stability (the DD score)  

 

Dep. Var: DD Score 

  All banks   Conventional banks         Islamic banks       

 
(1) (2) (3) (4) (5) 

 
(6) (7) (8) (9) (10) 

 
(11) (12) (13) (14) (15) 

  10th  25th 50th 75th 90th    10th  25th 50th 75th 90th    10th  25th 50th 75th 90th  

LI 2.512 4.393 5.014 4.839 3.92 
 

7.989 6.987 7.214 6.141 4.685 
 

4.625 –0.720 2.476 4.064 2.757 

 

(1.37) (3.48)*** (4.70)*** (6.37)*** (3.01)*** 
 

(3.44)*** (5.33)*** (5.62)*** (5.59)*** (2.96)*** 
 

(1.17) (–0.34) (0.86) (1.93)* (1.32) 

LTA 0.006 0.087 0.157 0.094 0.022 
 

0.143 0.131 0.198 0.1 0.041 
 

–0.001 –0.086 0.241 0.057 –0.011 

 

(0.08) (1.53) (4.49)*** (2.82)*** (0.41) 
 

(1.73)* (2.43)** (5.12)*** (2.82)*** (0.66) 
 

(–0.00) (–0.35) (1.21) (0.50) (–0.09) 

NIIGR –0.004 –0.005 –0.002 0.004 0.007 
 

–0.012 –0.004 –0.000 0.003 0.011 
 

0.042 0.007 0.018 0.036 0.033 

 

(–0.50) (–1.01) (–0.32) (0.51) (0.82) 
 

(–1.22) (–0.86) (–0.02) (0.31) (1.14) 
 

(1.37) (0.27) (0.83) (1.42) (1.96)* 

GGL 0.001 0.001 –0.001 –0.002 0.007 
 

–0.001 0.001 –0.002 –0.006 0.003 
 

0.012 0.003 0.004 0.011 0.003 

 

(0.3) (0.41) (–0.24) (–0.85) (0.81) 
 

(–0.20) (0.18) (–0.91) (–2.24)** (0.23) 
 

(1.07) (0.45) (0.68) (0.88) (0.19) 

LCD 0.005 0.001 0.001 –0.001 0.005 
 

0.005 0.001 –0.001 –0.001 –0.004 
 

0.008 0.004 0.003 0.001 0.013 

 

(1.21) (0.53) (0.45) (–0.13) (1.01) 
 

(0.71) (0.31) (–0.16) (–0.28) (–0.63) 
 

(0.82) (0.53) (0.40) (0.02) (1.4) 

EFI 0.183 0.066 0.029 0.057 0.137 
 

0.129 0.015 –0.001 0.045 0.132 
 

0.101 0.098 0.049 0.062 0.082 

 

(2.41)** (1.66)* (1.06) (1.95)* (3.26)*** 
 

(1.77)* (0.36) (–0.02) (1.24) (2.80)*** 
 

(0.61) (0.81) (0.50) (0.69) (1.08) 

INF –22.210 –22.439 –20.277 –16.834 –11.257 
 

–24.777 –23.385 –19.231 –16.328 –10.176 
 

–13.318 –10.038 –27.639 –19.067 –16.624 

 

(–6.28)*** (–6.96)*** (–8.60)*** (–6.36)*** (–3.66)*** 
 

(–5.81)*** (–6.90)*** (–7.97)*** (–5.86)*** (–3.22)*** 
 

(–1.04) (–1.28) (–3.07)*** (–2.43)** (–2.16)** 

GOV 0.379 0.956 0.957 1.073 1.059 
 

0.737 1.297 1.206 1.144 1.38 
 

1.147 1.066 0.455 1.464 0.858 

 

(0.64) (2.60)*** (3.13)*** (4.19)*** (2.08)** 
 

(1.15) (3.61)*** (3.73)*** (3.77)*** (2.31)** 
 

(0.83) (1.2) (0.42) (1.79)* (1.21) 

C –7.861 –0.722 1.991 3.058 –0.407   –6.338 1.23 2.975 3.325 0.801   –5.046 –1.971 1.141 2.094 0.034 

 

(–1.84)* (–0.33) (1.25) (1.76)* (–0.16) 
 

(–1.64)* (0.57) (1.70)* (1.66)* (0.28) 
 

(–0.48) (–0.30) (0.20) (0.38) (0.01) 

N 1342 1342 1342 1342 1342 
 

1151 1151 1151 1151 1151 
 

191 191 191 191 191 

R–squared: 0.19 0.147 0.144 0.136 0.146   0.225 0.167 0.154 0.136 0.148   0.139 0.109 0.131 0.145 0.195 

Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. Definitions of all variables are listed in Table 5.1. 
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The coefficient of the Lerner index from different quantiles has been plotted in Figures 5.16–

5.18 for the all, conventional and Islamic banks samples. For the full sample of banks, the 

coefficient of the Lerner index has an upward trend until the 60
th

 quantile, and from then on, 

the effect of market power on the DD decreases. For the conventional bank sample, the 

Lerner index has a decreasing trend, and for Islamic banks, the coefficient of the Lerner index 

decreases until the 30
th

 quantile and then it increases up to 60
th

 quantile. Comparing the 

coefficient of the Lerner index between Islamic and conventional banks, the coefficient of the 

Lerner index in conventional banks is higher than Islamic banks, indicating that an increase 

in market power increases the stability of conventional banks more than Islamic banks.  

Figure 5.16: Quantile regression estimates of Lerner on DD score for all banks 
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Figure 5.17:Quantile regression estimates of Lerner on DD score for conventional banks 
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Figure 5.18:Quantile regression estimates of Lerner on DD score for Islamic banks 
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5.5.4 Comparative Analysis between Conventional and Islamic Banks 

Based on the foregoing discussion, it can be argued that market power has a significant 

positive impact on stability for both Islamic and conventional banks. This result supports the 

traditional competition–fragility hypothesis for both banking systems and is in line with the 

findings of Ariss (2010b) and Dima et al. (2014). Second, the impact of market power on 

stability is higher for conventional banks than Islamic banks, as the coefficient of the Lerner 

index is higher for conventional banks. The impact of the Lerner index on credit risk proxies 

is very weak in the case of Islamic banks, as two out of three proxies of stability do not show 

a significant correlation with market power across the different quantiles. Third, among the 

proxies of credit risk, we find that both the NPL and the DD score provide more consistent 

results than the Z-score.  

5.6 Conclusion 

The competition–stability/fragility nexus is one of the widely investigated hypotheses in the 

banking literature. One strand of literature argues that excessive competition in the banking 

industry lowers the franchise value of the bank and induces the bank to have a riskier loan 

portfolio, thus is associated with higher instability. The other strand of literature argues that 

without enough competitive force, banks will charge a higher interest rate to the borrower, 

which may make the loan risky. Furthermore, lack of competition often results in lack of 

innovation in products and lack of efficiency, which may make the banking industry fragile. 

Thus, an ‘appropriate’ level of competition is required to increase the stability among banks. 

Both views enjoy theoretical and empirical support in the literature and the results can be 

described at best as mixed.  

The Islamic banking system has been enjoying an unprecedented level of growth during the 

last two decades. It has also received special attention from policy makers and regulators as a 

viable alternative banking system. Islamic banks face fierce competition from their peer 

Islamic banks, as well as their counterpart conventional banks in most of the countries where 

they operate. Thus, the sustainability of Islamic banks in the long run is a concern for policy 

makers as well as practitioners. However, the effect of competition on stability by comparing 

Islamic and conventional banks has not been investigated so far in the literature, either in a 

single country or in an international sample of banks. Our research attempts to contribute to 

the literature by investigating the impact of competition on stability in the context of Islamic 

and conventional banks.  
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To investigate the competition–stability hypothesis, we select 16 countries that have both 

Islamic and conventional banks, for the period 2000–2012. We estimate the market power 

(lack of competition) by using the Lerner index, and stability by using both accounting-based 

measurements such as the Z-score and the NPL ratio, and market-based credit risk 

measurements such as Merton’s distance to default model. We use panel vector 

autoregressive (PVAR) estimation techniques, as this method has better predictive ability if 

the variables considered are likely endogenous. In addition, we can derive impulse response 

function (IRF) and undertake variance decomposition using PVAR to investigate better the 

relationship between competition and stability. As a robustness check, we also use two-stage 

quantile regression, as this method is robust to the non-normality of data and other error term 

misspecification.  

The PVAR estimation method provides interesting results with regards to the relationship 

between competition and stability in both Islamic and conventional banks. First, we do not 

find a consistent Granger causality effect between competition and stability. Second, our 

results indicate that a one standard-deviation shock to the Lerner index results in an increase 

in stability for the subsequent period for both Islamic and conventional banks, though the 

magnitude varies greatly depending on the stability proxies. This finding lends support to the 

competition–fragility hypothesis. Third, the Lerner index has a short-term effect on both the 

Z-score and the DD, while it has a long-term effect on the NPL ratio. Further analysis by 

using two-stage quantile regression provides some interesting results. First, in general, market 

power increases stability, regardless of changing stability proxies for the full sample, 

conventional and Islamic banks, thus lending support to the competition–fragility hypothesis. 

Second, the level of significance of market power on stability is stronger for conventional 

banks than Islamic banks. Third, the magnitude of effect of the Lerner index is also higher for 

conventional banks than Islamic banks, as the coefficient of the Lerner index is higher for 

conventional banks. Fourth, while we find a general positive relationship between market 

power and stability, the magnitude of effect on stability significantly varies in the different 

degree of stability in both conventional and Islamic banks. Finally, we find that banks that are 

in the median (50
th

) quantile have higher ability to turn market power into stability than banks 

in the lower and upper quantiles.  

Our results have a number of policy implications. First, they suggest regulating the level of 

competition in those countries where both Islamic and conventional banks coexist. Second, 

since the response from weak or riskier banks differs from the response from strong or stable 
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banks significantly in terms of market power, regulators should address this issue in 

designing appropriate policy for banks. Third, in general, our results provide evidence that 

the relationship between market power and stability is same for the Islamic and the 

conventional banking system, hence, a uniform stability-enhancing regulation policy can be 

developed for both banking systems.  
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Abstract 

This research investigates whether ‘efficiency’ is an appropriate channel through which 

competition affects stability in the Islamic and conventional banking sectors. We employ 

three dominant hypotheses in the banking literature to establish this relationship: the 

‘competition–efficiency’ hypothesis, the ‘efficiency–stability’ hypothesis and the 

‘competition–stability’ hypothesis. Our dataset comprises 324 banks from 13 countries where 

both banking systems co-existed for the year 2000–2012. Our findings suggest that market 

power increases efficiency and stability significantly for both banking systems. However, 

efficiency has significant impact on stability in conventional banks; it does not have any 

significant impact on Islamic banks. Thus, our results lend support to the traditional view of 

the competition–fragility hypothesis, while it cast doubt on the findings of whether 

‘efficiency’ is an appropriate channel that significantly modulates the linkage between 

competition and stability.  

6.1 Introduction 

Managing credit risk in financial institutions has always been a core issue for regulators, 

policy makers and practitioners, especially since the onset of the financial crisis. One of the 

driving forces of financial instability is excessive competition in the financial market (Dima 

et al., 2014). The competition–stability nexus has received special attention since the onset of 
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the financial crisis. In fact, volumes of studies have been conducted in investigating the 

relationship between competition and stability, ranging from a single country study to cross- 

country study (Anginer et al., 2014; Ariss, 2010b;  Berger et al., 2009). Two dominant 

hypotheses are available in the banking literature with regards to relationships between 

competition and stability, which are often referred to as competition–fragility hypotheses and 

competition–stability hypotheses. The former argues that market power (as opposed to 

competition) increases stability since banks with greater market power have the ability to 

reduce the asymmetric information problem, and have higher quality screening and 

monitoring methods to select credit worthy borrowers as well as to charge higher interest 

rates (Besanko and Thakor, 1993; Keeley, 1990; Petersen and Rajan, 1995). However, this 

conventional idea is challenged by recent studies which conclude that competition increases 

stability, since more competition helps banks to be more innovative and more efficient and 

eventually increases their stability (Boyd and De Nicolo, 2005; Caminal and Matutes, 2002; 

Dima et al., 2014; Nicoló et al., 2006). Both views enjoy theoretical and empirical support 

and hence no conclusive findings are available to date.    

While there is an ample literature on the effects of competition on stability for different 

economies and regions, studies that investigate the ‘transmission mechanism’ through which 

competition affects stability are scarce. Studying the transmission mechanism between 

competition and stability is especially important for policy makers in the design of a bank 

stability-enhancing policy. Existing competition–stability theories indicate that ‘efficiency’ 

could be one of the transmission mechanisms through which competition affects stability 

(Dima, Dincă, and Spulbăr, 2014). We argue that if competition increases, and in order to 

survive in the more competitive market, banks will diversify their products, introducing new 

and innovative products and services, reducing their cost, and thereby increasing efficiency. 

Thus, efficiency can positively affect stability (Schaeck and Cihák, 2014).  

The alternative view could be that, when market power increases, banks will pay lower 

interest rates, save on the cost of screening and monitoring by engaging in ‘relationship-type’ 

banking, which also may increase the efficiency of banking and also have a positive impact 

on stability. Whether market power or competition has the more substantial impact on 

stability in the banking system, the role of efficiency as a channel mechanism is relatively 

unknown to the policy makers. Our research attempts to contribute to the literature by 

combining these two strands of literature through incorporating efficiency as a channel 

mechanism.  
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In order to investigate whether efficiency plays a vital role as a channel between competition 

and stability, we apply three dominant hypotheses in the banking literature. The first 

hypothesis describes the relationship between competition and efficiency, the second 

investigates the relationship between efficiency and stability and the third looks at how 

competition affects stability. The first competition–efficiency hypothesis argues that in a non-

competitive environment, managers have the ability to extract a higher rent and are not 

challenged to improve the quality of service, thus lowering the efficiency of firms. According 

to this hypothesis, competition increases the efficiency of firms. The efficiency–stability 

hypothesis argues that efficient banks have better screening and monitoring mechanisms for 

the borrowers that help to lower the default probability of the banks. Furthermore, efficient 

allocation of resources also helps to increase the stability of banks. Finally, the competition–

stability hypothesis argues that competition makes a firm more innovative and forces banks 

to have better credit risk management, which makes banks more stable. Combining the 

findings from these three hypotheses would help to establish whether efficiency is an 

appropriate channel that transmits competition into stability. We postulate that, if competition 

increases efficiency (accepting the first hypothesis) and efficiency increases stability 

(accepting the second hypothesis) and also that competition increases stability (accepting the 

third hypothesis), then it can be established that competition enhances stability through the 

efficiency mechanism. Alternatively, if market power influences affect positively the level of 

efficiency, and efficiency affects positively the stability, we conclude that market power 

increases efficiency, and efficiency is translated into stability.   

Existing empirical studies examine each of these three hypotheses individually in different 

studies. For example, Berger (1995); Färe, Grosskopf, Maudos, and Tortosa-Ausina (2015) 

and Chortareas, Garza‐Garcia, and Girardone (2011) investigate the competition and 

efficiency hypothesis; Koutsomanoli-Filippaki and Mamatzakis (2009); Saeed and Izzeldin 

(2014) and Koetter and Porath (2007) investigate the efficiency–stability hypothesis; and 

Anginer et al. (2014); Fiordelisi and Mare (2014); Fungáčová and Weill (2013) investigate 

the competition–stability hypothesis. However, to the best of our knowledge, the transmission 

mechanism between competition and stability has not been studied in the literature by 

combining all three hypotheses in a single study.  

Our paper is closely related to two other studies that investigate the transmission mechanism 

between competition and stability in the banking sector. First, Schaeck and Cihák (2014) 

investigate the transmission mechanism between competition and stability by using a sample 
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of European banks for the year 1995–2005. Using the Boone (2008) indicator as a proxy of 

competition and the Z-score as a proxy of stability, they identify that competition affects 

stability through efficiency. Without explicitly measuring efficiency, here they argue that the 

Boone indicator is a function of efficiency, thus a negative relationship between the Boone 

indicator (the higher the Boone indicator, the lower the competition) and the Z-score would 

indicate that competition increases stability through the efficiency mechanism. The other 

study that investigates the transmission mechanism between competition and stability is by 

Dima et al. (2014). Using macro-economic data from 63 developed and developing 

economies, they conclude that large and efficient banks are able to benefit from sector 

concentration and capital market development. They use the Lerner index as a measure of 

competition and the Z-score as a measure of stability to test the relationship between 

competition and stability.  

However, neither of these studies considers efficiency exclusively in their analysis, and hence 

results from these studies have been difficult to interpret and also difficult to draw 

conclusions from regarding the role of efficiency as a transmission mechanism between 

competition and stability. Our research aims to advance the literature by combining the three 

hypotheses and to provide comprehensive evidence with regards to the transmission 

mechanism between competition and stability.  

Investigating the competition–efficiency–stability nexus in the context of Islamic and 

conventional banks is interesting in a time when Islamic banking has been experiencing an 

unprecedented growth for the last two decades. Although they have been enjoying a strong 

growth, Islamic banks face fierce competition from their counterpart conventional banks in 

most of the economies where they operate. Therefore, the sustainability of Islamic banks in 

the long run is a concern for the regulators. Furthermore, conventional banks are well 

established and have a long history compared to Islamic banks, and thus may have more 

expertise and know-how than Islamic banks and which make them more efficient than 

Islamic banks. However, there is no clear empirical evidence on the impact of competition on 

stability, comparing these two banking sectors, as well as no study is avilable on the role of 

efficiency on stability. Thus our study provides a timely contribution to the regulators with 

regards to the competition–efficiency–stability nexus for both banking systems. 

Our study contributes to the literature in three ways. First, we investigate the inter-temporal 

relationships among competition, efficiency and stability by linking them with each other 

using three dominant hypotheses, which is a first in its nature in the banking literature. 
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Applying these three hypotheses to investigate the relationships among these three variables 

helps to clearly identify the transmission mechanism between competition and stability. 

Second, this is the first study that examines the competition–efficiency–stability nexus in the 

context of Islamic and conventional banks by using a large dataset that comprises 324 banks 

from 13 countries for the year 2000–2012. Third, we use a variety of estimation techniques 

such as the GMM method, which is robust to deal with the endogenity issue; the Tobit model, 

which is preferable when the dependent variable lies between zero and one, and also the 

‘distance-to-default’ model as a proxy of credit risk in sensitivity analysis, which is a robust 

proxy of credit risk.  

On a preview of results, our study rejects the competition–efficiency hypothesis, partially 

accepts the efficiency–stability hypothesis and rejects the competition–stability hypothesis 

for both banking systems. We find that, first, market power significantly increases the 

efficiency for both banking sectors, and however, in a higher magnitude for Islamic banks, 

thus we reject the competition–efficiency hypothesis. Second, efficiency significantly 

positively affects the stability for conventional banks but has no significant impact on 

stability in Islamic banks. Third, market power increases the stability for both banking sectors. 

Combining the findings from these three hypotheses, we can conclude that market power 

significantly increases the stability for banking systems; however, our results cast doubt on 

‘efficiency’ as a transmission channel between competition and stability, since we find that 

efficiency has significant impact on stability in conventional banks but not in Islamic banks. 

We postulate that, with a greater market power, Islamic banks have the ability to pay less 

interest (profit) to the depositors and save this cost, thus gaining greater cost efficiency, 

however, because of lack of experience and skills, Islamic banks are not able to translate this 

efficiency into stability, as reflected in our results.  

Our results have a number of policy implications. Among others, this research indicates that 

market power is an important driving force of stability for those countries where dual-

banking systems exist. Regulators should limit that competition among those countries. 

Furthermore, we do not find any significant difference between conventional and Islamic 

banks with regards to the effect of competition on stability, but we do with regards to the 

impact of efficiency on stability. Islamic banks need mechanisms and expertise to turn the 

level of efficiency into stability.  

This chapter is structured as follows. Section 6.2 reviews the literature exploring the possible 

relationships among competition–efficiency–stability. Section 6.3 discusses the methodology, 
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section 6.4 discusses the descriptive statistics of the variables, section 6.5 discusses the 

empirical results and section 6.6 concludes the paper.   

6.2 Hypothesis Development 

Since this research aims to establish the link between competition–efficiency–stability, we 

first analyse the relationships between competition and efficiency, efficiency and stability; 

and competition and stability.  

6.2.1 Competition–Efficiency Hypothesis 

The competition–efficiency hypothesis is one of the widely investigated hypotheses in 

industrial organization literature in the last three decades. Vast amounts of literature have 

examined this hypothesis in the banking industry, since competition is one of the vital factors 

in the financial sector. Maudos and de Guevara (2007) mention three hypotheses to describe 

the relationship between competition and efficiency. These are the ‘structure–conduct–

performance hypothesis’ ‘efficient–structure’ hypothesis and ‘relative market power’ 

hypotheses. Another hypothesis, namely the ‘quiet life hypothesis’ is a special case of the 

relative market power (RMP) hypothesis which is used widely in the banking sector. We 

describe all four hypotheses respectively, with empirical evidence that is applied mostly in 

banking sector. 

The first hypothesis, ‘structure–conduct–performance’ (S–C–P), states that higher 

concentration or more market power brings higher profit for the firm (Bain, 1956). The term 

‘structure’ refers to the number of firms in the industry (banks in the financial industry), the 

term ‘conduct’ refers to the behaviour of the banks in the markets and ‘performance’ refers to 

the quantity and quality of products and services provided by the banks in the industry. This 

hypothesis assumes that a high entry barrier for a new entrant in the banking sector will lead 

to a highly concentrated market structure. This high concentration structure will produce low-

cost collusions between the firms in the industry, and that collusion enables banks to translate 

it into higher profit. This hypothesis also asserts that the concentration is inversely related to 

competition. Furthermore, a positive relationship exists between market structure and firm 

performance. This hypothesis could be supported if concentration has a positive significant 

impact on performance, irrespective of the efficiency of the firm (Lloyd-Williams, Molyneux, 

and Thornton, 1994). 
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As opposed to the S–C–P hypothesis, the efficient structure hypothesis provides an 

alternative explanation with regards to a positive relationship between concentration and 

profitability. According to this hypothesis, the direct relationship between market 

concentration and profitability is spurious. The additional factor other than concentration that 

affects the performance of the banking industry is efficiency (Demsetz, 1973). This 

hypothesis argues that higher profitability is not necessarily because of higher concentration; 

it might be the result of higher efficiency of individual firms. Firms with higher efficiency 

enjoy higher profits through X-efficiency or scale efficiency and obtain more market share, 

and thus, banking systems become more concentrated.  

The third hypothesis that describes the relationship between competition and efficiency is the 

‘relative market hypothesis’, proposed by Shepherd (1983). According to this hypothesis, 

market share could be the proxy of market power since it accommodates the efficiency and 

product differentiation as well as market power of banks. Finally, the ‘quiet life hypothesis’ – 

a special case of relative market power hypothesis – postulates that when market power 

increases, managers may pursue the objective other than profit maximization, and banks have 

less incentive to reduce the cost, thus enjoy a quiet life (Hicks, 1935). According to this 

hypothesis, the higher the market power, the lower the effort of managers to maximize 

managerial efficiency. Therefore a negative correlation exists between market power and 

efficiency. Acceptance of the quiet life hypothesis would indicate that competition increases 

efficiency.  

Empirical evidence with regards to the competition–efficiency nexus in the banking industry 

varies greatly among the studies due to various methodologies used to measure competition 

and efficiency, different economies and different time periods used in the studies. A number 

of methods have been used to measure competition, such as the concentration ratio, the 

Panzar and Rosse (1987) model, the Lerner (1934) index and the Boone (2008) indicator. On 

other hand, both parametric approaches, such as the stochastic frontier analysis (SFA), and 

non-parametric approaches, such as data envelopment analysis (DEA), have been used to 

measure the efficiency of banks.  

One of the pioneer studies by Berger (1995) investigates four hypotheses regarding the 

competition–efficiency nexus by using a number of datasets and a number of techniques to 

provide robust empirical findings regarding these hypotheses. These hypotheses are the 

traditional structure–conduct–performance hypothesis, the relative market power hypothesis, 

and two versions of the efficient structure hypothesis. The author finds limited support for the 
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efficient market structure hypothesis, especially for X-efficiency and the relative market 

power hypothesis, and does not find any support for traditional structure–conduct–

performance hypothesis and the scale efficiency hypothesis. All of these hypotheses have 

been tested with profitability as measured by ROE.   

Recently, Chortareas et al. (2011) conducted a very similar study by using data from nine 

Latin American countries for the period 1997–2005. Similar to the previous study, they also 

investigate all four hypotheses by using bank level data for a sample of over 2,500 

observations. Their findings support the efficient market hypothesis and reject both the S–C–

P hypothesis and the RMP hypothesis. Market power is measured by the Herfindahl-

Hirschman Index (HHI), efficiency is measured by using data envelopment analysis, and 

profitability is measured by ROE. They find a negative and significant association between 

market power and profitability. 

Recent studies have focused more on investigating the direct relationship between 

competition and efficiency that is consistent with the quiet life hypothesis. Studies that 

investigate the impact of competition on efficiency find both positive and negative 

associations between competition and efficiency, and therefore findings remain inconclusive. 

For example, Andrieş and Căpraru (2014) investigate the relationship between competition 

and efficiency in the European banking industry for the period 2004–2010. Using the Granger 

causality approach, they find that competition increases efficiency for all groups of countries 

except the non-euro zone. In this study, competition is measured by H-statistics, and 

efficiency – cost and profit – is measured by the SFA method. Another study by Delis and 

Tsionas (2009) also shows that market power is negatively significantly correlated with 

efficiency, indicating that higher market power lowers efficiency. Contra to other studies, this 

study estimates the market power of banks by using the local maximum likelihood (LML) 

method that overcomes the problem of other proxy of competition, such as the Lerner index 

faces.  

Conversely, a number of studies find support for the market power–efficiency nexus. Weill 

(2004) investigates the relationship between competition and efficiency in banking on a 

sample of 12 EU countries during the period 1994–1999. Contra to traditional views, the 

author provides evidence of a negative relationship between competition and efficiency. Casu 

and Girardone (2009) provide empirical evidence to reject the quiet life hypothesis, stating 

that competition negatively Granger–causes efficiency (measured by the Lerner index). In 

this study, they investigate the competition–efficiency hypothesis for five EU countries for 
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the period 2000–2005. Cost efficiency is measured using both parametric and non-parametric 

ways, and competition is measured by the Lerner index. Maudos and de Guevara (2007) 

investigate the relationship between market power and efficiency, considering the welfare 

loss in the economy for EU countries between 1993 and 2002. This study rejects the quiet life 

hypothesis, indicating that market power is positively correlated with cost efficiency. 

Competition is measured by the Lerner index and efficiency is calculated using the SFA 

method. The authors state a number of reasons with regards to this positive relationship 

between market power and efficiency. While most of the studies were conducted on 

developed countries, a study by Ariss (2010b) conducted on developing countries shows that 

market power is negatively correlated with cost efficiency, however, it shows a positive 

correlation with profit efficiency.  

Having put the discussion above in context, Färe et al. (2015) provide comprehensive results 

in regards to the competition–efficiency relationship. Using the non-parametric regression 

technique to investigate the relationship between competition and efficiency, they argue that 

the relationship between competition and efficiency varies according to the level of market 

power, the type of efficiency and the type of banking form. Cost efficiency, allocative 

efficiency and technical efficiency have different types of relationships with market power 

(measured by the Lerner index). Also, the results vary greatly between savings banks and 

commercial banks. Finally, they conclude that the relationship between competition and 

efficiency is not linear. Based on the above discussion, we develop the following hypothesis 

to be tested as follows: 

H1n: Competition significantly increases efficiency 

H1a: Market power significantly increases efficiency.  

6.2.2 Efficiency–Stability Hypothesis 

According to this hypothesis, greater efficiency will translate into enhanced stability, since 

the bank will have a better asset quality and that will reduce the likelihood of default 

(Schaeck and Cihák, 2014).  Berger and DeYoung (1997) develop four hypotheses to 

describe the relationship between efficiency and default risk, which are: the ‘bad luck 

hypothesis’, the ‘bad management hypothesis’, the ‘skimping hypothesis’ and the ‘moral 

hazard hypothesis’. They argue that banks which have a higher credit risk are to be located 

far from the best practice frontier ( Berger and Humphrey, 1992; Wheelock and Wilson, 

1995). Furthermore, poor management is unable to control the cost and fails to improve the 
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stability of banks, thus increasing the credit risk. Moreover, inefficient management systems 

can incur more cost to screen and monitor the performance of borrowers, as well as to seize 

the collateral of borrowers in times of financial distress, which eventually increases the cost 

to banks and leads to higher credit risk. Chen (2007) finds that competition increases the 

efficiency of the screening and monitoring ability of banks, which has a positive impact on 

stability. 

Empirical evidence also tends to suggest that failed banks or high credit risk banks have very 

low cost efficiency ( Berger and DeYoung, 1997; Kwan and Eisenbeis, 1995). Using the 

Granger causality test, Berger and DeYoung (1997) find an inter-temporal relationship 

between efficiency and loan quality, and that it runs in both directions. These findings 

support both the bad luck hypothesis and the bad management hypothesis. Koetter and Porath 

(2007) analyse the relationship between efficiency and default risk for German banks for the 

period 1993–2004. According to their findings, an increase in efficiency reduces the 

probability of default and also increases profits. Supporting the efficiency structure 

hypothesis, they conclude that policy makers should encourage efficiency enhancing 

mechanisms such as competition and innovation. They argue that these efficiency enhancing 

mechanisms will not have any immediate adverse effect on risk and profitability for the 

banking sector. 

Koutsomanoli-Filippaki and Mamatzakis (2009) investigate similar hypotheses as Berger and 

DeYoung (1997) for EU countries over the period 1998–2006. Three alternative measures of 

efficiency, namely productive, cost and profit efficiency are used as a measure of 

performance, and Merton’s distance-to-default model is used as a proxy of credit risk. Using 

the Panel Vector Auto Regressive (PVAR) method, they find that risk causes inefficiency in 

most of the cases and in some cases reverse causality is also found with EU banking systems. 

They provide evidence to support both the bad management hypothesis and the moral hazard 

hypothesis.  

The only study that investigates the relationship between efficiency and stability by 

comparing conventional and Islamic banks is by Saeed and Izzeldin (2014). Similar to the 

previous study mentioned, this study also uses the PVAR framework to identify the 

causality/reverse causality between efficiency and default risk. According to their findings, a 

decrease in default risk is associated with a lower efficiency level for conventional banks, and 

causality from profit efficiency to default risk is inversely related for all categories except 
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Islamic banks. There is a trade-off between efficiency and default risk for conventional banks 

only.  

Based on the foregoing discussion, we develop the following hypothesis to be tested: 

H2n: Efficiency significantly increases stability 

H2a: Efficiency significantly decreases stability. 

6.2.3 Competition–Stability Hypothesis 

The competition–stability nexus is one of the widely investigated research areas in the 

banking literature. Competition is considered as a double-edged sword in the banking 

industry, as healthy competition is required for bringing stability, while excess competition 

may have a severe impact on the banking industry. Both views: competition–fragility and 

competition–stability enjoy both theoretical and empirical support in the literature. The 

competition–fragility view argues that banks with greater market power have better screening 

and monitoring ability to distinguish the credit-worthy borrowers that help to lower the 

default risk of the banks (Besanko and Thakor, 1993; Petersen and Rajan, 1995). Furthermore, 

excessive competition may erode the charter value of the banks and force banks to diversify 

their portfolio in riskier businesses, hence, increase the default risk. On the other hand, recent 

literature challenges this paradigm by arguing that excessive market power may induce the 

banks to take additional risk, or they may suffer from the moral hazard problem since 

incumbent banks receive subsidies under the ‘too-big-to-fail’ policy, which, indeed, increases 

the default risk for banks (Boyd and De Nicolo, 2005; Caminal and Matutes, 2002).  

As stated earlier, empirical evidence also provides mixed results with regards to the 

relationship between competition and stability. Keeley (1990) finds that an increase in 

competition caused the charter value of banks to decline, which in turn led to an increase in 

default risk. In another study, Fungáčová and Weill (2013) find evidence for the competition–

fragility hypothesis, using quarterly data from 2001–2007 from the Russian banking sector, 

concluding that market power, as measured by the Lerner index, was negatively associated 

with bank failure. Elsewhere, Roman (2012) investigates the role of competition during a 

period of financial crisis in the US banking sector over the period 1986–2010. Using the 

Lerner index as a measure of competition, he finds that competition led to less financial 

stability, thus supporting the competition–fragility view. 
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Some empirical evidence also exists supporting the competition–stability hypothesis. 

According to this hypothesis, more competition (or typically less concentration) increases 

banking sector stability. For instance, Nicoló et al. (2006) examine the competition–stability 

hypothesis using two different datasets, one cross-sectional data on US banks, and the other, 

bank-year data from 134 non-industrial countries. Consistent with their theoretical findings 

(Boyd et al, 2005), they provide empirical evidence that the probability of bank failure is 

positively and significantly correlated with concentration. In another single country study, 

Yaldiz and Bazzana (2010) provide evidence supporting the competition–stability hypothesis 

for the Turkish banking sector: 

H3n: Competition significantly increases stability  

H3a: Market power significantly increases stability. 

6.2.4 Competition–Efficiency–Stability Nexus 

The only two studies that investigate the competition–efficiency–stability nexus by arguing 

that competition increases (decreases) stability through the efficiency mechanism are by 

Schaeck and Cihák (2014) and Dima et al. (2014). Schaeck and Cihák (2014) provide 

evidence that competition enhances stability, and efficiency is the conduit through which 

competition enhances stability. Using data from 3,325 banks from EU countries over the 

period 1995–2005, they investigate the nexus between competition and efficiency, and 

efficiency and stability. The Boone Indicator is used to measure competition, and financial 

stability is measured by using the Z-score. In this research, the Boone indicator is assumed to 

gauge the effect of efficiency and therefore a positive relationship between competition and 

stability is explained, as competition affects stability through efficiency. Dima et al. (2014) 

argue that banks’ soundness, the structural characteristics and efficiency of the banking sector, 

along with the development of capital markets, formulates a financial nexus. For an 

international set of banks, they find that efficiency significantly modulates the linkages 

between concentration and soundness. Moreover, they provide evidence that development in 

capital market helps to increase the stability of the banking sector. Similar to the previous 

study, this research also does not measure efficiency and test whether efficiency is a direct 

mechanism that translates competition into stability or fragility.  
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6.3 Methodology 

6.3.1 Data 

First, we begin with the countries that have both conventional and Islamic banks from the 

Organization of Islamic Cooperation (OIC). The initial screening results in 21 countries that 

fit the criteria. Second, because of the lack of availability and inconsistency in the data of the 

required variables, we remove another eight countries, and the final sample becomes thirteen 

countries that have both Islamic and conventional banks. From these sample countries, we 

select those banks that have been observed for at least three consecutive years. This results in 

254 conventional and 70 Islamic banks and the number of observations are 1,995 and 358 for 

conventional and Islamic banks respectively. To remove the outlier, we winsorize all the 

variables at the 1% and 99% level. Data have been collected from a number of sources. Bank 

specific variables are collected from Bankscope, and macro-economic variables are collected 

from the World Bank database and the Heritage Foundation. Bank-specific missing data were 

collected manually from annual reports.  

6.3.2 Variable Descriptions 

To investigate whether efficiency is an appropriate channel through which competition 

affects stability, we test the three hypotheses developed in section 2 by estimating following 

equations: 

Efficiency= ƒ(Competition, Bank Controls, Macro Controls)                          (6.1) 

Stability= ƒ(Efficiency, Bank Controls, Macro Controls)                           (6.2) 

Stability= ƒ(Competition, Bank Controls, Macro Controls)                         (6.3) 

In the following sections, we describe the variables used in the regression.  

6.3.3 Competition Measures 

Generally, the empirical approaches to measuring bank competition can be divided into two 

groups: traditional and new industrial organization (NIO) methods. The traditional approach 

is based on the structure–conduct–performance, which assumes that banks in more 

concentrated markets are more profitable than in a competitive environment. Thus bank 

competition can be proxied by structural measures of market concentration such as HHI or 

the market of the n-largest banks in the system (Fungáčová and Weill, 2013). However, 

empirical studies suggest that concentration is generally a poor measure of bank competition 
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(Bikker and Haaf, 2002). The alternative approach to measure competition is called the NIO 

method, which measures the market power (opposite to competition) directly instead of 

taking a proxy. The two very popular measures of competition based on the NIO method are 

the Panzar-Rosse model and the Lerner index. In this study, we adopt the Lerner index as the 

main measure of competition. Among all the different measures, the Lerner index is the only 

measure that can be computed at bank level which suits our requirements. Furthermore, the 

Lerner index is a more accurate measure of market power than the standard concentration 

measures (Jiménez et al., 2013).  

Simply, the higher the score of the Lerner index, the lower the competition. Our calculation 

of the Lerner index is mainly based on the stochastic frontier estimation approach proposed 

by Kumbhakar et al. (2012) and Coccorese (2014). This estimation technique has an 

advantage over other more conventional methods, as argued by Kumbhakar et al. (2012). To 

start with, there could be an optimization error by the firm in minimizing total costs. In 

addition, mark-ups calculated using the Lerner procedure should theoretically be non-

negative; in practice, the conventional approach generates many non-negative observations 

(Coccorese, 2014). Measuring the Learner index using stochastic frontier techniques 

overcomes these problems.  

In brief, the Lerner index measures the ability of a firm to set a price above marginal cost. In 

other words, it directly measures the market power of an individual firm. Mathematically, we 

express this as follows: 

Lernerit = Pit- – MCit/ Pit   (6.4) 

 

where Pit and MCit are the price and marginal cost of the output of the bank i in year t. We 

calculate the price of output using the ratio of total revenues to total assets following 

Fungáčová and Weill (2013) and Fiordelisi and Mare (2014). In line with recent studies, we 

estimate marginal cost using a translog cost function comprising one output, Qit (loans) and 

three input prices, Whit (h = deposits, labor and capital), as follows: 
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(6.5) 

 

where E is each bank’s total equity, T is a time trend that captures technological change and  

is the error term. Total equity (E) in this model accounts for the possible use of capital as a 

source of loan funding. This is in line with the intermediation approach to bank behavior 

where deposits are an intermediate input for producing loans. To impose the symmetry 

condition and linear homogeneity restrictions, we divide the total cost and the prices of all 

inputs by the price of labor. As a result, the translog cost function becomes: 

 

(6.6) 

 

 

In this equation, the error term  is a two-component error term  where  is a 

two-sided error term representing noise, and  is a one-sided disturbance term representing 

inefficiency. We estimate this equation using maximum likelihood techniques. From 

Equation 6.3, we calculate MC as follows: 
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Once the marginal cost is estimated and the price of output computed, we can calculate the 

Lerner index for each bank by replacing these two values in Equation 6.4. 

6.3.4 Efficiency Measures 

A voluminous body of literature investigates the level of efficiency in the banking sectors. 

There are two dominant ways of measuring efficiency namely parametric and non-parametric 

methods. Researchers usually measure productive, cost and profit efficiency by using both 

parametric and non-parametric methods. Each technique has its own advantages and 

limitations. Stochastic Frontier analysis (SFA) is one of the very popular parametric ways of 

measuring efficiency. Following some recent studies on banking efficiency (Ariss, 2010b; 

Saeed and Izzeldin, 2014), we employ the SFA method developed by Aigner, Lovell, and 

Schmidt (1977) and Meeusen and Van den Broeck (1977). One of the main attractions of 

using SFA over the other methods is the possibility it offers for a richer specification, 

especially if the data type is panel and if it is a cross-country analysis (Hjalmarsson, 

Kumbhakar, and Heshmati, 1996). Furthermore, it has the ability to disentangle the 

inefficiency term from the residual. 

Simply, this methodology computes the inefficiency of a bank if the bank incurs higher cost 

than a best-practice bank’s cost to produce the same quantity of output. A bank can be more 

inefficient than its best practice peer in three ways. Either the bank is wasting some of its 

inputs (technical efficiency) or it is using the wrong combination of inputs to produce outputs 

(allocative efficiency) or it could be both. For the sake of simplicity in our analysis, we 

consider only cost efficiency.  

In a perfect competitive market where cost minimization is the primary objective, banks 

require input quantities (X) at a given price (W) to produce outputs (Q) so that the total cost 

(TC) is optimal. The model assumes that the total cost deviates from the optimal cost by a 

random disturbance, and inefficiency forms part of the error term. Thus, the error term 

consists of two components which are ν and υ respectively. ν is a two-sided component that 

represents the random disturbance in the model, and υ is a one-sided variable that captures 

inefficiency relative to the frontier. Both ν and υ are independently distributed. Following 

Mohanty, Lin, and Lin (2013), we specify the following equation that accounts for 

heteroscedasticity and permits the single step estimation of the parameters of the cost 

function as follows: 
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TCit= f( Wit, Qit Eit)+ νit+υit                                                    (6.8) 

and 

υit = g(zit; α)+ εit                                                            (6.9) 

Where TCit denotes observed total cost for the bank I at year t, Wit is a vector of input prices, 

Qit is a vector of outputs of the firm. Eit is a vector of fixed netputs and Zit is a vector of 

control variables. νit is random fluctuations and is assumed to follow a symmetric normal 

distribution, and υit is the firm’s inefficiency and is assumed to follow an asymmetric, usually 

a truncated normal or a half-normal distribution. To empirically implement the cost frontier, 

we opt for: 

 

(6.10) 

 

 

There is a considerable amount of debate in prior literature regarding the definition of cost, 

outputs, and inputs in banking. A number of approaches have been proposed in the literature, 

such as the production, the intermediation, the asset, the value-added and the user-cost 

approach to estimate efficiency. Since the main function of banks is to channel funds from 

depositors to borrowers, the role of banks is mainly intermediary. Hence an intermediation 

approach is used to select the input and output of the above model. Consistent with the 

intermediation approach, total cost (TC) is calculated as the sum of interest and non-interest 

expense. We have selected three output variables and three input prices. Output variables 

encompass total loans (Q1), other earning assets (Q2) and off balance sheet items (Q3). The 

input prices are price of labor (W1), price of capital (W2) and price of fund (W3). Price of 

labor (W1) is obtained by dividing the total personnel expense by the number of total assets, 

price of capital (W2) is the ratio between non-interest expense and total fixed assets, and price 

of fund (W3) is the ratio between interest expense and total deposits. To impose the 

homogeneity restriction, we divide the total cost, total outputs and all input prices by one of 

the input prices, which is price of fund (W3). We also include equity capital as a netput to 
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control for differences in risk preference. Since we are measuring efficiency for multiple 

countries, it is important to control for country heterogeneity. Accordingly, we include 

country dummies, GDP growth and inflation to control for heterogeneity. Year dummies are 

also included to control for a time fixed effect. Finally, the translog cost function to estimate 

cost efficiency is as follows: 

 

      (6.11) 

The maximum likelihood estimation technique has been used to estimate the equation 

stochastic frontier Equation 6.11. Given the specifications of the translog stochastic frontier 

cost function in Equation 6.11, the cost efficiency level of individual bank would be 

calculated as: 

Cost efficiencyit ≈ exp(- υit) 

6.3.5 Financial Stability Measurement 

Based on prior research (Ahmad and Ariff, 2007; Berger and DeYoung, 1997; Das and 

Ghosh, 2007; Fiordelisi, Marques-Ibanez, and Molyneux, 2011; Jiménez, Lopez, and Salas, 

2010), we use non-performing loan ratio as a proxy of financial stability. NPL ratio is 

measured by the total amount of impaired loan to the net amount of loan. A high NPL ratio 

indicates the higher probability of a bank’s insolvency. One of the advantages of using the 

NPL ratio as a measurement of financial stability is that it is a direct measurement of a bank’s 

solvency and it is subject to managerial discretion.  

6.3.6 Control Variables 

We also introduce a set of control variables that are bank-specific and macro-specific. For 

bank- specific control variables, we consider the logarithm of total asset (size), equity to asset 
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ratio (ETA), growth of total asset (GTA) and liquidity as measured by ratio of bank deposits 

to customer deposits. For macro-specific control variables, we incorporate stock market 

capitalization (SMC), bank concentration (CON), the economic freedom index (EFI), the 

financial freedom index (FFI), the real gross domestic product growth rate(GDP) and 

governance (GOV) score. Definition of the variables along with the source of data have been 

presented in table 6.1.  

Table 6.1: Variable Definitions and Data Sources.  

 

Variable Definition Source 

Part A: LI components 
 

  

Total revenue Interest + other operating income Bankscope 

Total cost 
Interest + personnel + other 

operating expenses 
Bankscope 

Total output Loans+ other earning asset Bankscope 

Price of deposits Interest expense/ total deposit Bankscope 

Price of labor Personnel expense/total assets Bankscope 

Price of capital 
Other operating expense/ total fixed 

assets 
Bankscope 

Equity Total equity Bankscope 

Part B: Cost efficiency 

component  
  

Total cost (TC) 
Interest + personnel + other 

operating expenses 
Bankscope 

Total loan (Q1) Gross Loans Bankscope 

Other earning assets (Q2) Other earning Assets Bankscope 

Off balance sheet items (Q3) Off balance sheet items Bankscope 

Price of labor (W1) Personnel expense/total assets Bankscope 

Price of capital (W2) 
Non-interest expense/total fixed 

asset 
Bankscope 

Price of fund (W3) Interest expense/ total deposit Bankscope 

Equity (E)  Total equity Bankscope 

GDP growth rate Growth rate of nominal GDP World Bank Database 

Inflation (INF) Change in CPI World Bank Database 

  

 

  

Part C: Credit risk 

measurement 

 

  

Nonperforming loans (NPL) Net impaired loans/gross loans BankScope 

Part D: Control variables for 

regression 

 

  

Bank-specific variables 
 

  

Total asset (LTA) Natural logarithm of total assets Bankscope 

Growth of total asset (GTA) Change in total assets Bankscope 

Equity to asset (ETA) Gross equity/ total assets Bankscope 

Liquidity (LIQ) Bank deposit/Customer deposit Bankscope 
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Variable Definition Source 

Macroeconomic variables 
 

  

Stock market capitalization (SMC) 

Total value of all listed shares in a 

stock market as a percentage of 

GDP. 

World Development Indicators 

Concentration (CON) 
% share of assets of three-largest 

banks 
World Development Indicators 

Economic Freedom Index(EFI) 
Measures the independence of 

economic decision of an individual 
Heritage Foundation 

Financial Freedom Index (FFI) 

Mesures the banking independence 

ranges between 0 (no freedom) to 

100( maximum freedom) 

Heritage Foundation 

GDP Growth rate of nominal GDP World Bank 

Governance (GOV) 
Mean of measures in Kaufmann 

et.al (2010) 

Worldwide Governance 

Indicators 

 

6.3.7 Estimation techniques 

Before we estimate the Equations 6.1, 6.2 and 6.3, we check the stationary of the variables. 

As previous literature argues, dependent variable NPL ratio (in Equation 6.1 and 6.3) and 

efficiency (in Equation 6.2) may follow a unit root process, hinting at a possible co-

integrating relationship with other explanatory variables, including our variables of interest 

(Athanasoglou, Brissimis, and Delis, 2008; Louzis, Vouldis, and Metaxas, 2012). In order to 

check the stationary of the variables, we run a Fisher-type panel unit root test for all the 

variables included in the model. Maddala and Wu (1999) suggest using the Fisher test, as this 

test is based on combining the p-values of the test-statistic for a unit root in each bank. 

Furthermore, this test performs better than other panel unit tests as well, as it can be applied 

for an unbalanced panel dataset that fits with our requirements. The null hypothesis of this 

test is that all panels contain a unit root process, and the alternative hypothesis is that at least 

one panel is stationary. The result of the panel unit root test indicates that all variables used in 

the model are stationary. The results of the unit root test for all the variables are presented in 

Table 6.2. 

 Table 6.2:Unit Root Test 

  Statistics (t value)  

Variable  

Inverse 

chisquared(p) Inverse normal (z) 

 Inverse 

logit(L) 

 Modified inv. 

chisquared(Pm) 

NPL 2073.48 –8.21 –22.68 –39.25 

Lerner 1465.31 –9.52 –14.01 19.96 

Efficiency 2547.00 –18.18 –31.59 47.80 

LTA 2534.41 0.44 –12.88 39.25 
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  Statistics (t value)  

Variable  

Inverse 

chisquared(p) Inverse normal (z) 

 Inverse 

logit(L) 

 Modified inv. 

chisquared(Pm) 

ETA 3423.39 –17.22 –35.26 60.39 

GTA 4415.49 –37.26 –56.22 86.02 

LIQ 1722.37 –10.25 –18.65 30.15 

SMC 1630.84 –17.74 –19.71 19.58 

CON 2121.33 –5.82 –15.36 30.25 

GDP 1830.93 –12.54 –16.98 22.52 

GOV 1395.65 –0.52 –2.56 12.16 

EFI 1216.99 –5.42 –9.04 11.06 

FFI 4143.18 –32.67 –53.38 85.15 

Since the data set is panel and the equation model is static at this stage, we begin our primary 

analysis by estimating the Equations 6.1–6.3 by using a panel estimation technique. Of the 

various available panel estimation techniques for the static model, both the random effect and 

fixed effect model are frequently used in the literature (Sufian, 2011). Hence, we estimate 

Equation 6.1–6.3 by using both the random effect and the fixed effect model. The result of 

Hausman test indicates that the fixed model is better than the random effect model (results 

not reported here).  

As argued in the literature, panel data models such as RE, FE or pooled OLS may have 

biased and inconsistent results due to possible correlations between the unobserved cross and 

time-specific effects and the regressors (Baltagi, 2008). Furthermore, the literature suggests 

that the NPL ratio, cost efficiency and competition are endogenous variables, and, finally, 

like other bank specific variables, NPL and efficiency also show a tendency to persist over 

time (Jiménez and Saurina, 2004; Louzis et al., 2012). Therefore, we adopt a dynamic 

specification of the models by including a lagged dependent variable among the regressors. 

Inclusion of lagged dependent variables among the regressors would also result in correlation 

between the regressors and the error term. To overcome both the auto-correlation and the 

endogenity problems, we employ dynamic panel data estimation techniques, namely the 

GMM estimator proposed by Arellano and Bond (1991).  

A general dynamic model specification is as follows: 

yit = c+δyit−1 + β(L)Xit + εit i = 1, . . . , N; t = 1, . . . , T        εit =νi+υit               (6.12) 
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where subscript i denotes the number of the cross sectional and t denotes the time dimension 

of the panel sample, y is the dependent variable (NPL or efficiency), yit−1 is the lagged 

dependent variable, Xit is the k×1 vector of explanatory variables including the variable of 

interest other than the yit−1, εit is the disturbance with νi the observed bank-specific effect and 

υit the idiosyncratic error. Here, the assumption is that εit follows a one-way error component 

model 

where νi ∼ IID(0, σ2ν,) and independent of υit ∼ IID(0, σ2υ ). δ indicates the speed of 

adjustment to equilibrium. As Athanasoglou et al. (2008) argue, a value of δ between 0 and 1 

indicates that NPL/efficiency persists and they return to their level. A value of δ close to 0 

means that the industry is highly competitive, and a value of theta close to 1 indicates a less 

competitive level in the industry.  

While in the literature both the two-step system GMM and the difference GMM are widely 

applied, we estimate the equation based on the two-step system GMM, since it provides more 

reliable results when the variables are close to a random walk (Roodman, 2009). The system 

GMM estimator uses the levels equation to obtain a system of two equations: one differenced 

and one in levels. This allows the introduction of more instruments and can improve 

efficiency. Furthermore, for unbalanced panel data, system GMM is preferable to difference 

GMM (Roodman, 2009). We apply the Windmeijer (2005) finite-sample correction to the 

reported standard errors in system GMM, since standard errors obtained from the two-step 

system GMM are severely downward biased. Specifying Windmeijer corrected standard 

errors also produces variance-covariance estimates that are robust to heteroscedasticity. 

Consistency of GMM estimation heavily depends on two important conditions: validity of 

instruments used in the moment conditions and the assumption of serial independence of the 

residuals. In order to check the over-identification of valid instruments used in the regression, 

we use the Hansen specification test (as proposed by Arellano and Bond, 1991; Blundell and 

Bond, 1998). Under the null hypothesis of valid moment conditions, the Hansen test statistics 

are asymptotically distributed as chi-square. Furthermore, we check the no second-order 

autocorrelation using the method proposed by Arellano and Bond (1991). 

Based on the above discussion we rearrange our regression equation as follows: 

Efficiency= C+ δ Efficiencyt-1 +β1 Competition +Σ β2 Xit
l
+εit (6.13) 

Financial Stability= C+ δ Financial Stability t-1 +β1 Efficiency +Σ β2          (6.14) 
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Xit
l
+εit 

Financial Stability = C+ δ Financial Stability t-1 +β1 Competition +Σ 

β2 Xit
l
+εit      

(6.15) 

Where C is constant, efficiency represents the cost efficiency measured by SFA, competition 

is measured by the Lerner index, and financial stability is measured by the NPL ratio. Xit
l 
are 

the explanatory variables and εit is the error term.  

6.4 Summary Statistics 

6.4.1 Competition by Country 

Descriptive statistics of competition by country is presented in Table 6.3. We begin our 

analysis by investigating the competitiveness of the banking industry among sample countries. 

As noted earlier, the higher the score of the Lerner index, the higher the market power is. In 

general, Islamic banks in Bahrain, Egypt Jordan, Qatar, Saudi Arabia and Turkey have 

statistically significantly higher market power than their counterpart conventional banks in 

the same economy. On the other hand, Islamic banks in Bangladesh, Indonesia and the UAE 

have significantly lower market power than conventional banks, while Kuwait, Malaysia, 

Pakistan and Yemen do not show any significant difference between Islamic and 

conventional banks in terms of market power. Furthermore, among the sample countries, the 

banking industry in Bahrain is the least competitive banking sector compared to other sample 

countries whereas Egyptian banking industry is the most competitive. Overall, Islamic banks 

have significantly higher market power than conventional banks. Our results are consistent 

with the findings of Ariss (2010a) and Neila Boulila Taktak, Hamza, and Kachtouli (2014), 

who also find that Islamic banks have significantly higher market power than conventional 

banks.  
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Table 6.3: Lerner by Country 

  All banks    Conventional banks  Islamic banks   

Country N Mean SD MIN MAX Rank  N Mean SD MIN MAX  N Mean SD MIN MAX t stat 

                    

Bahrain 182 0.45 0.22 0.07 0.95 1  106 0.39 0.20 0.07 0.84  76 0.54 0.23 0.08 0.95 –4.86
***

 

Bangladesh 360 0.24 0.01 0.02 0.11 3  293 0.25 0.01 0.02 0.11  67 0.23 0.01 0.03 0.07 1.38
*
 

Egypt 88 0.12 0.07 0.02 0.5 13  77 0.11 0.07 0.02 0.50  11 0.15 0.06 0.06 0.23 –1.45
*
 

Indonesia 538 0.22 0.1 0.03 0.51 4  505 0.21 0.10 0.03 0.51  33 0.18 0.09 0.03 0.35 1.54
*
 

Jordan 163 0.19 0.1 0.03 0.42 7  136 0.17 0.09 0.03 0.42  27 0.24 0.10 0.05 0.41 –3.73
***

 

Kuwait 101 0.16 0.08 0.05 0.52 9  63 0.16 0.07 0.07 0.32  38 0.17 0.10 0.05 0.52 –0.24 

Malaysia 321 0.15 0.07 0.03 0.45 10  245 0.15 0.07 0.03 0.40  76 0.16 0.07 0.04 0.45 –1.27 

Pakistan 257 0.2 0.1 0.04 0.74 6  201 0.20 0.10 0.04 0.74  56 0.20 0.12 0.04 0.61 –0.31 

Qatar 92 0.25 0.16 0.04 0.67 2  66 0.19 0.11 0.04 0.52  26 0.39 0.17 0.14 0.67 –6.65
***

 

Saudi 129 0.21 0.12 0.02 0.59 5  102 0.20 0.10 0.02 0.48  27 0.25 0.18 0.06 0.59 –1.86
**

 

Turkey 286 0.18 0.19 0.01 0.85 8  245 0.19 0.00 0.00 0.00  41 0.12 0.00 0.00 0.00 –2.08 

UAE 235 0.14 0.05 0.03 0.29 11  179 0.13 0.05 0.05 0.29  56 0.11 0.04 0.03 0.22 4.03
***

 

Yemen 39 0.13 0.06 0.04 0.29 12  19 0.14 0.06 0.06 0.25  20 0.12 0.07 0.04 0.29 0.77 

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 

Table 6.4: Efficiency by Country 

 

 

All banks    Conventional banks  Islamic bank   

Country N Mean SD MIN MAX Rank  N Mean SD MIN MAX N  Mean SD MIN MAX t stat 

Bahrain 156 0.72 0.03 0.74 0.82 7  102 0.73 0.02 0.68 0.80 54  0.72 0.05 0.59 0.82 1.35
*
 

Bangladesh 443 0.69 0.16 0.00 0.8 12  359 0.70 0.14 0.00 0.80 84  0.63 0.23 0.00 0.77 3.49
***

 

Egypt 88 0.73 0.02 0.74 0.76 1  77 0.73 0.02 0.69 0.76 11  0.72 0.01 0.70 0.73 2.07
**

 

Indonesia 521 0.72 0.06 0.73 0.92 7  494 0.72 0.06 0.00 0.92 27  0.69 0.04 0.52 0.73 2.76
***

 

Jordan 169 0.72 0.08 0.73 0.87 7  140 0.71 0.09 0.00 0.76 29  0.74 0.04 0.70 0.87 –1.81
**

 

Kuwait 98 0.73 0.02 0.74 0.76 1  64 0.73 0.01 0.69 0.76 34  0.72 0.03 0.64 0.76 2.45
***

 

Malaysia 359 0.72 0.05 0.74 0.82 7  257 0.73 0.03 0.61 0.82 102  0.71 0.09 0.00 0.79 3.64
***

 

Pakistan 168 0.72 0.09 0.74 0.8 7  117 0.72 0.10 0.00 0.80 51  0.71 0.05 0.50 0.77 0.70 

Qatar 95 0.73 0.02 0.74 0.78 1  70 0.72 0.03 0.66 0.78 25  0.73 0.02 0.71 0.78 –2.19
***

 

Saudi Arabia 131 0.73 0.02 0.74 0.82 1  99 0.73 0.01 0.69 0.75 32  0.72 0.03 0.57 0.82 2.43
***

 

Turkey 149 0.69 0.19 0.8 0.82 12  147 0.69 0.19 0.24 0.82 22  0.82 0.00 0.82 0.82 –2.46
***

 

UAE 254 0.73 0.02 0.74 0.77 1  195 0.72 0.02 0.67 0.77 59  0.73 0.02 0.70 0.77 –3.00
***

 

Yemen 43 0.73 0.02 0.74 0.78 1  21 0.72 0.01 0.69 0.74 22  0.73 0.02 0.69 0.78 –1.75
**

 

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 
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6.4.2 Efficiency by Country 

Efficiency analysis by country is presented in Table 6.4. According to this table, Islamic 

banks in Bahrain, Bangladesh, Egypt, Indonesia, Kuwait, Malaysia and Saudi-Arabia have 

significantly lower cost efficiency than that of conventional banks in the same economy. 

Conversely, Islamic banks in Jordan, Qatar, Turkey, the UAE and Yemen have significantly 

higher cost efficiency scores than conventional banks. In general, it can be concluded that 

Islamic banks are less cost efficient than conventional banks in most of the sample countries. 

A comparison of cost efficiency among the sample countries reveals that most of the 

countries have almost similar efficiency scores and the mean efficiency score lies between 

0.69 and 0.73 among the sample countries. Overall, cost efficiency is significantly higher for 

conventional banks than Islamic banks. This result is in line with Saeed and Izzeldin (2014) 

and Kamarudin, Nordin, Muhammad, and Hamid (2014).  

6.4.3 NPL by Country 

Similar to the Lerner index and efficiency score, the NPL ratio also varies from country to 

country significantly. From Table 6.5, we observe that Islamic banks in Bahrain, Jordan and 

Kuwait have a significantly higher NPL ratio than that of conventional banks of the same 

countries. On the other hand, Islamic banks in Malaysia, Pakistan, Qatar and Yemen have 

significantly lower credit risk than conventional banks in the same economies. Moreover, 

Yemen has the highest NPL ratio and Saudi Arabia has the lowest NPL ratio among the 

sample countries. The overall NPL ratio is significantly lower for conventional banks than 

Islamic banks. The result is consistent with Čihák and Hesse (2010); Beck et al. (2013) and 

Abedifar et al. (2013).  
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Table 6.5: NPL by Country 

  All banks    Conventional banks   Islamic banks   

Country N Mean SD MIN MAX Rank  N Mean SD MIN MAX  N Mean SD MIN MAX t stat 

Bahrain 129 9.05 15.15 0.05 100 5  97 6.48 6.39 0.05 40.29  32 16.82 27.18 0.22 100.00 –3.49
***

 

Bangladesh 393 8.03 10.6 0.01 80.99 7  321 7.72 8.48 0.01 35.79  72 9.42 17.15 0.10 80.99 –1.22 

Egypt 79 15.19 14.2 0.63 59.4 2  71 14.84 13.65 1.97 59.40  8 18.27 19.26 0.63 43.98 –0.644 

Indonesia 408 6.71 12.31 –0.45 100 9  382 6.54 12.07 –0.45 100.00  26 9.21 15.55 0.23 60.36 –1.07 

Jordan 161 14.45 17.06 0.21 104.7 3  139 12.87 15.15 0.21 104.65  22 24.48 24.21 0.77 62.00 –3.04
***

 

Kuwait 99 8.91 9.59 0.04 48.39 6  66 5.98 5.82 0.59 30.33  33 14.77 12.64 0.04 48.39 –4.75
***

 

Malaysia 380 6.45 7.82 0.01 57.33 11  266 6.81 8.16 0.01 57.33  114 5.64 6.92 0.07 48.24 1.33 
*
 

Pakistan 274 12.84 12 0.17 78.76 4  225 13.33 12.31 0.20 78.76  49 10.56 10.27 0.17 40.48 1.46
*
 

Qatar 101 5.06 8.77 0.05 47.54 12  71 6.10 10.18 0.21 47.54  30 2.58 2.40 0.05 10.55 1.86
**

 

Saudi 147 3.6 4.25 0 27.46 13  104 3.42 3.44 0.24 21.02  43 4.05 5.78 0.00 27.46 –0.81 

Turkey 310 7.53 12.97 0 99.42 8  268 7.73 13.76 0.00 99.42  42 6.26 5.72 1.48 31.87 0.69 

UAE 231 6.47 6.22 0.01 33.28 10  182 6.51 5.82 0.65 28.38  49 6.30 7.60 0.01 33.28 0.2 

Yemen 58 24.58 19.36 0.38 72.03 1  37 34.42 17.02 6.08 72.03  21 7.24 7.18 0.38 27.36 6.9
***

 

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 

Table 6.6: Summary Variable 

 

All bank  Conventional banks  Islamic banks 

 Variable N Mean SD MIN MAX  N Mean SD MIN MAX  N Mean SD MIN MAX t stat 

NPL 2668 9.23 12.70 –0.45 124.04  2245 9.36 12.59 –0.45 124.04  423 8.67 13.2 0.00 100 0.61 

Lerner 2668 0.17 0.15 0.00 0.95  2245 0.15 0.13 0.00 0.84  423 0.24 0.21 0.00 0.95 –7.77
***

 

Efficiency 2668 0.71 0.09 0.00 0.93  2245 0.72 0.09 0.00 0.93  423 0.71 0.1 0.00 0.93 3.03
***

 

LTA 2668 7.66 2.96 –3.91 18.42  2245 8.12 2.88 –2.41 18.42  423 6.51 2.85 –3.91 16.28 9.03
***

 

ETA 2668 15.06 15.89 –77.21 100.00  2245 12.5 10.71 –44.62 99.78  423 21.5 23.27 –77.21 100 –17.88
***

 

GTA 2668 24.39 44.11 –99.91 820.06  2245 20.8 36.92 –61.5 631.35  423 33.94 58.08 –99.91 820.06 –4.92
***

 

LIQ 2668 36.31 27.97 0.03 405.19  2245 36.3 24.77 0.09 405.19  423 36.57 38.33 0.03 365.84 –1.25 

SMC 2668 40.63 47.17 0.00 224.86  2245 40.7 46.19 0 224.86  423 40.55 49.57 0.00 224.86 

 CON 2668 69.21 25.04 0.00 100.00  2245 70.4 20.01 0 100  423 66.24 34.47 0.00 100 

 EFI 2668 55.23 15.86 0.00 77.70  2245 57.8 9.49 0 77.7  423 49.4 23.8 0.00 77.7 

 FFI 2668 39.13 19.26 0.00 90.00  2245 41.1 15.6 0 90  423 34.76 25.13 0.00 90 

 GDP 2668 0.05 0.03 –0.41 0.47  2245 0.05 0.03 –0.41 0.47  423 0.05 0.04 –0.10 0.21 

 GOV 2668 –0.43 0.58 –1.93 0.79  2245 –0.39 0.52 –1.93 0.79  423 –0.52 0.71 –1.79 0.79   

Notes: Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 level. 
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6.4.4 Summary Statistics 

Summary statistics of all dependent and independent variables are presented in Table 6.6. 

Credit risk proxy – the NPL ratio – has an average of 9.23% for all sample banks, ranging 

from 0.1% to 61.6% with a standard deviation of 12.7. Comparing conventional banks and 

Islamic banks, we find that the NPL ratio is higher for conventional banks (9.36%) than 

Islamic banks (8.67%). Proxy of market power – the Lerner index – has an average score of 

0.17, and varies between 0 and 0.95, with a standard deviation of 0.15. Average Lerner index 

scores are 0.24 and 0.15 for Islamic and conventional banks respectively, indicating that 

Islamic banks have significantly higher market power than conventional banks. The average 

cost efficiency score for our sample countries lies between 0 and 0.93, with an average of 

0.71 and a standard deviation of 0.09. It appears from Table 6.6 that Islamic banks are less 

cost efficient than conventional banks, as average cost efficiency scores are 0.72 and 0.71 for 

conventional and Islamic banks respectively. Among the explanatory variables, the average 

total assets for the full sample is $879 million, and the size of the Islamic banks assets is 

significantly lower than the conventional banks. The equity to asset ratio (ETA) has an 

average score of 15.06% ranging from -77.21% to 100%, with a standard deviation of 15.89. 

The equity to asset ratio is significantly higher for Islamic banks than conventional banks, 

with an average of 21.5% for the former and 12.5% for the latter. Average growth of total 

assets is 24.39% for all banks, while it is 20.8% for conventional banks and 33.94% is for 

Islamic banks, indicating that the growth of Islamic banks is significantly higher than 

conventional banks. There is no significant difference in terms of liquidity between 

conventional and Islamic banks, as the average liquidity level is 36.25% and 36.57% for 

conventional banks and Islamic banks respectively. Among the macro-economic variables, 

stock market capitalization to GDP has an average value of 40.63%, ranging from 0% to 

224.86%, the average bank concentration ratio is 69.21, and the average Economic Freedom 

index is 55.23. The Financial Freedom index score lies between 0 and 90, with an average of 

39.13 among the sample countries. The average GDP growth rate is 5.00%, with a standard 

deviation of 0.03. A great variation in the inflation rate is observed, ranging between -0.1% 

and 55%, with an average of 7%. The average governance score is -0.43, with a standard 

deviation of 0.58.  
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6.4.5 Correlation Matrix 

The correlation matrix is presented in Table 6.7. Most of the variables exhibit statistically 

significant correlations. No variables are highly correlated, thus our models are free from the 

multicollinearity problem. The NPL has a negative significant correlation with all the 

variables except the equity to asset ratio and inflation. The relationship between Lerner and 

cost efficiency is significant and positive. Lerner has a significant relationship with all the 

variables except growth of total assets (GTA). Cost efficiency shows a statistically significant 

relationship with a number of bank-specific and macro-specific variables.  
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Table 6.7: Correlation Matrix 

 NPL Lerner Efficiency LTA ETA GTA LIQ SMC CON EFI GDP INF GOV 

NPL 1.000             

Lerner –0.074 1.000            

Efficiency –0.218 0.069 1.000           

LTA –0.154 –0.340 0.179 1.000          

ETA –0.007 0.377 0.187 –0.210 1.000         

GTA –0.138 0.023 0.043 –0.135 0.041 1.000        

LIQ 0.124 0.077 –0.009 –0.157 0.439 0.011 1.000       

SMC –0.103 0.115 0.058 0.182 0.089 –0.057 0.053 1.000      

CON –0.048 0.283 0.025 0.214 0.155 –0.075 0.118 0.315 1.000     

EFI –0.038 –0.075 0.042 0.283 0.075 –0.126 –0.025 0.417 0.172 1.000    

GDP –0.133 0.040 –0.010 0.004 0.035 0.089 –0.002 0.152 0.142 0.045 1.000   

INF 0.021 –0.112 –0.002 0.109 –0.059 0.075 0.024 –0.214 –0.184 –0.309 –0.153 1.000  

GOV –0.133 –0.040 0.072 0.375 0.137 –0.087 0.035 0.550 0.321 0.742 0.124 –0.334 1.000 

Bold figures are significant at 5% significant level. 
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6.5 Empirical Results 

In the following sections, we provide the empirical evidence of the three hypotheses that we 

developed in section 6.2.  

6.5.1 Competition–Efficiency Hypothesis 

Empirical results based on the two-step system GMM estimation method are presented in 

Table 6.8. Column (1)–(3) represents all banks, (4)–(6) for conventional banks and (7)–(9) for 

Islamic banks. We begin with the validity tests of the model. The overall fitness of the model 

is satisfactory, as the Wald test rejects the null hypothesis in all our regressions. To test the 

presence of dynamic characteristics in the model, we investigate the coefficient and level of 

significance of the lag dependent variable. In all regressions, the lag dependent variable – 

cost efficiency – is significantly correlated with the dependent variable, and the coefficient 

value remains stable in all regressions, which justifies the usage of the dynamic model. 

Furthermore, we check auto-correlation at first order and second order. In all our regression 

results, we reject the null hypothesis of no auto correlation existing at first order; however, 

we cannot reject the null hypothesis of no autocorrelation at second order. The results of 

Hansen’s over-identification test indicate that instruments are properly identified.  

Turning to our main regression results, it appears that the Lerner index has a positive and 

significant relationship with cost efficiency in both Islamic and conventional banks. This 

implies that a higher market power increases the efficiency for both Islamic and conventional 

banks. Our findings are in line with those studies (Casu and Girardone, 2009; Fu and 

Heffernan, 2009; Koetter and Porath, 2007; Maudos and de Guevara, 2007) that reject the 

quiet life hypothesis, and contrast to Ariss (2010b) and Delis and Tsionas (2009), who accept 

the quiet life hypothesis. Interestingly, the positive significant relationship between efficiency 

and competition is consistent for both Islamic and conventional banks. However, the 

magnitude of coefficient differs significantly between Islamic and conventional banks. The 

effect of market power on cost efficiency is significantly higher for Islamic banks (0.08) than 

conventional banks (0.02), implying that Islamic banks with greater market power are more 

cost efficient than conventional banks. A number of reasons could be behind this. First, as 

discussed earlier, Islamic banks have a greater market power than conventional banks. An 

increase in market power gives the opportunity to Islamic banks to pay a lower interest rate to 

the depositors. Since, in number, Islamic banks are very few compared to conventional banks 

in most of the sample countries, Islamic banks with a greater market power have the ability to 
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pay lower profit (interest) to the borrowers, thus saving the cost. Second, Islamic banks 

operate business in a close relationship with the customers, where screening and monitoring 

costs are less than conventional banks. This could be another cause for greater efficiency in 

Islamic banks when market power increases.   

Table 6.8: Competition–Efficiency Relationship Results Based on GMM 

  All banks  Conventional banks  Islamic banks 

Dependent: Efficiency (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

Efficiency(t–1) 0.039 0.054
**

 0.052
*
  0.040 0.035

*
 0.035

**
  0.067

*
 0.030

**
 0.02

**
 

 

(.08) (2.24) (1.79)  1.04 (1.85) (2.05)  (1.76) (2.52) (2.01) 

Lerner 0.046
**

 0.044
**

 0.043
**

  0.054
***

 0.038 0.0286
**

  0.030
*
 0.077

**
 0.082

**
 

 

(2.12) (2.44) (2.26)  (3.29) (2.00) (–2.21)  (1.98) (2.17) (2.34) 

LTA 

 

0.024
***

 0.023
***

  

 

0.028
***

 0.045  

 

–0.008
***

 –0.020
**

 

  

(3.93) (2.98)  

 

(4.62) (0.00)  

 

(3.40) (2.54) 

ETA 

 

0.001
*
 0.0019

*
  

 

0.002
**

 0.002  

 

–0.000 –0.001 

  

(1.73) (1.71)  

 

(2.22) (0.00)  

 

(0.16) (0.46) 

GTA 

 

–0.001 –0.007  

 

0.002 –0.003  

 

–0.001
*
 –0.001 

  

(0.57) (1.12)  

 

(0.57) (0.00)  

 

(1.72) (0.91) 

LIQ 

 

0.001 –0.001  

 

0.001 –0.009  

 

0.001 0.001 

  

(0.80) (0.56)  

 

(0.02) (0.00)  

 

(0.70) (0.77) 

SMC 

  

–0.002  

  

–0.007  

  

0.001 

   

(1.41)  

  

(0.00)  

  

(1.61) 

CON 

  

0.001  

  

0.000  

  

–0.001 

   

(1.07)  

  

(0.00)  

  

(0.06) 

EFI 

  

–0.001  

  

0.002  

  

–0.001 

   

(0.91)  

  

(0.00)  

  

(0.31) 

FFI   -0.001    0.001    -0.001 

   (0.08)    (0.00)    (0.52) 

GDP 

  

–0.223
***

  

  

–0.230
**

  

  

–0.194
*
 

   

(3.64)  

  

(2.54)  

  

(1.87) 

GOV 

  

0.036  

  

0.045  

  

0.004 

   

(1.51)  

  

(0.00)  

  

(0.18) 

Constant 0.717
***

 0.490
***

 0.580
***

  0.714
***

 0.436
***

 0.543
***

  0.564
***

 0.652
***

 0.681
***

 

 

(210.81) (9.01) (4.81)  (205.19) (7.18) –3.21  –6.44 8.6 6.68 

Wald test 12.21 27.87 24.42  13.24 20.34 35.05  4.95 20.4 31.19 

N 2276 2276 2276  1901 1901 1901  375 375 375 

AR(1) –2.45
***

  –2.5
***

 –3.20
***

  –2.46
***

 –2.09
***

 –2.75
***

  –1.85
**

 –1.19
**

 –0.98
**

 

AR(2) –1.7 2.28 1.26  0.93 2.49 1.18  1.88 0.45 0.59 

Hansen test 77.53 75.17 71.39  76.32 73.25 75.85  73.77 37.05 32.38 

Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 

level. Definitions of all variables are listed in Table 6.1. 

Among the control variables, size has a positive and significant relationship with cost 

efficiency in the full sample as well as in conventional banks. However, it shows a negative 

significant relationship with efficiency in the Islamic banks sample, indicating that when 

Islamic banks get bigger, efficiency decreases. The equity to asset ratio also has a positive 

and significant relationship with efficiency in conventional banks but does not show any 

significant relationship in Islamic banks. The growth of the total asset ratio has a negative 

relationship in both Islamic and conventional banks but does not appear to be significant. 

Similarly, the liquidity ratio has a positive but not significant relationship with efficiency.  
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With respect to macro-economic variables, stock market capitalization to GDP has a negative 

relationship with cost efficiency in conventional banks but a positive relationship in Islamic 

banks. While bank concentration shows a positive relationship with efficiency in 

conventional banks but shows a negative relationship with Islamic banks, in either case, it is 

not a significant determinant to cost efficiency. The Economic Freedom index has no 

significant impact on the efficiency. The GDP growth rate is negatively significant for both 

Islamic and conventional banks. The good governance score has a positive association with 

efficiency but does not appear to be significant in either of the banking systems.  

6.5.2 Efficiency–Stability 

In this section we investigate the impact of cost efficiency on credit risk, based on the two-

step system GMM estimation method as presented in Table 6.9. The results of the Wald test 

indicate the overall validity of the model, the independence of the second-order correlation 

meets the first criteria for GMM estimation and the rejection of the null hypothesis of 

Hansen’s test across the model indicates that instruments are not over identified. The highly 

significant coefficient of the lagged NPL ratio variable confirms the dynamic character of the 

model specification. The estimated persistence of NPL ratio is positive for both Islamic and 

conventional banks, and the level of persistence is higher for Islamic banks than conventional 

banks, as the mean value of theta (persistence) is 0.631 and 0.824 for conventional banks and 

Islamic banks respectively. Our variable of interest – cost efficiency – has a significant 

negative impact on the NPL ratio in the full sample and conventional banks only. However, 

cost efficiency does not show any significant impact on the reduction of the NPL ratio in 

Islamic banks, although the relationship is negative. Our findings are consistent with the 

findings of Berger and DeYoung (1997) and Koetter and Porath (2007), who find that an 

increase in efficiency reduces the default probability of banks. However, it contradicts the 

findings of Koutsomanoli-Filippaki and Mamatzakis (2009). Our results are also partially 

consistent with Saeed and Izzeldin (2014) regarding the insignificant impact of cost 

efficiency on the reduction of default probability in Islamic banks. However, Saeed and 

Izzeldin (2014) find cost efficiency increases default risk for conventional banks whereas our 

results support an inverse relationship between cost efficiency and the NPL ratio for 

conventional banks. A plausible explanation could be that the operational history of Islamic 

banks is much less compared to conventional banks, and thus lack of experience makes them 

unable to turn efficiency into stability.  
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Among the bank-specific control variables, the equity to asset ratio has a significant negative 

impact on the NPL ratio for the full sample and conventional banks. The growth of total 

assets has a significant negative impact on the NPL ratio, indicating that an increase in total 

assets lowers the NPL ratio. This could be because of diversification strategy, when a bank 

diversifies its asset portfolio to a different sector. The liquidity ratio appears to be significant 

for both banking systems, however, positively in the case of conventional banks and 

negatively for Islamic banks. Among the macro-economic control variables, an increase in 

GDP lowers the NPL ratio for both banking systems, which is expected, as per conventional 

theory. 

Table 6.9: Efficiency–Stability Relationship Result Based on GMM 

  All banks  Conventional   Islamic  

 Dependent: NPL (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

NPL(t–1) 0.713
***

 0.559
***

 0.626
***

  0.713
***

 0.554
***

 0.626
***

  0.807
***

 0.831
***

 0.840
***

 

 

(12.44) (9.44) (12.57)  (12.01) (8.55) (13.85)  (22.14) (15.93) (9.88) 

Efficiency –30.22
**

 –27.48
**

 –20.44
**

  –37.82
**

 –36.03
***

 –29.54
***

  –10.56
*
 –2.202 –0.840 

 

(–2.38) (–2.17) (–2.18)  (–2.44) (–3.56) (–3.44)  (–1.77) (–0.27) (–0.09) 

LTA 

 

–0.829 –2.054
**

  

 

0.337 –0.881  

 

–0.267 0.434 

  

(–0.81) (–2.49)  

 

(0.47) (–1.23)  

 

(–0.60) (0.48) 

ETA 

 

–0.217 –0.280
***

  

 

–0.113 –0.212
**

  

 

0.041 0.030 

  

(–1.57) (–3.22)  

 

(–1.06) (–2.39)  

 

(1.16) (0.60) 

GTA 

 

–0.025
**

 –0.053
***

  

 

–0.032
**

 –0.055
***

  

 

–0.030
***

 –0.023 

  

(–2.20) (–4.51)  

 

(–2.37) (–3.90)  

 

(–2.71) (–1.46) 

LIQ 

 

0.088
***

 0.098
***

  

 

0.090
***

 0.086
***

  

 

–0.045
*
 –0.038 

  

(2.70) (3.82)  

 

(3.17) (3.71)  

 

(–1.78) (–1.06) 

SMC 

  

–0.016  

  

–0.011  

  

0.005 

   

(–0.86)  

  

(–0.72)  

  

(0.47) 

CON 

  

–0.032  

  

–0.035
*
  

  

0.044 

   

(–1.54)  

  

(–1.88)  

  

(1.19) 

EFI 

  

–0.140  

  

–0.145  

  

–0.186 

   

(–0.93)  

  

(–0.98)  

  

(–0.99) 

FFI   0.018    0.025    -0.0554 

   (0.39)    (0.53)    (-0.06) 

GDP 

  

–31.94
***

  

  

–28.94
***

  

  

–20.75
**

 

   

(–3.48)  

  

(–2.66)  

  

(–2.02) 

GOV 

  

2.877  

  

1.084  

  

0.166 

   

(0.95)  

  

(0.39)  

  

(0.07) 

Constant 23.61
**

 18.75 46.19
***

  29.08
**

 18.94
*
 41.34

***
  9.190

**
 6.420 9.132 

 

(2.56) (1.54) (2.90)  (2.56) (1.96) (2.58)  (2.18) (0.85) (0.84) 

N 2276 2276 2276  1901 1901 1901  375 375 375 

Wald Test 176.15 1094.07 1820.68  196.30 972.28 2279  341.07 821.44 477.28 

AR1 –3.38 –3.79 –3.56  –3.22 –3.39 –3.10  –2.85 –2.89 –2.48 

AR2 –0.349 –0.478 –0.879  –0.55 –1.05 –1.23  –1.17 –1.11 –0.86 

Hansen 124.28 227.93 187.61  119.75 198.27 162.34  59.46 35.87 26.97 

 Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 

level. Definitions of all variables are listed in Table 6.1. 
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6.5.3 Competition–Stability 

This section presents the impact of competition on stability for both conventional and Islamic 

banks (Table 6.10). The results of the Wald test indicate that the overall fitness of the model 

is appropriate. The rejection of the null hypothesis of Hansen’s test and the independence of 

the second-order correlation provide the validity of results obtained from the GMM 

estimation technique. Similar to the previously reported result in Table 6.9, the NPL is a 

highly persistent variable, which justifies the usage of the dynamic panel data estimation 

method. 

With respect to the impact of market power on the NPL ratio, we find that the Lerner index 

has a negative and significant impact on the NPL ratio in both banking systems. The Lerner 

index is significant at 10%, with the NPL ratio in conventional banks at 10% and at 1% in 

Islamic banks. This indicates that market power is a highly significant determinant of stability 

for both banking systems. The negative significant relationship between the Lerner index and 

the NPL ratio lends support to the competition–fragility hypothesis. Our findings are similar 

to other findings (Ariss, 2010b; Fungáčová and Weill, 2013; Roman, 2012) however; they 

contradict the findings of Nicoló et al. (2006) and Schaeck et al. (2009). 

Regarding the negative relationship between the Lerner index and the NPL ratio, it can be 

reasonably assumed that, since Islamic banks have greater market power compared to 

conventional banks, they have the ability to charge higher profit (interest) from borrowers, 

which helps them to be more stable. Also, a portion of Islamic banks’ asset portfolio consists 

of a profit and loss sharing (PLS) agreement scheme where Islamic banks have the ability to 

share the loss with the partner, and, because of greater market power, Islamic banks may 

exercise this right, which may increase the stability for Islamic banks.  

As for other control variables, the growth of total assets has a significant negative impact on 

the NPL ratio for both banking systems, supporting the diversification hypothesis; the equity 

to asset ratio shows a negative significant relationship with NPL in conventional banks but a 

positive significant relationship with the NPL ratio in Islamic banks. Liquidity appears to be 

positively significant for conventional banks but negatively significant for Islamic banks. 

GDP has a negative significant impact on the NPL ratio, as we discussed earlier.  
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Table 6.10: Competition–Stability Relationship Result Based on GMM 

  All banks  Conventional banks   Islamic banks 

 Dependent: NPL (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

NPL(t–1) 0.718
***

 0.619
***

 0.627
***

  0.690
***

 0.628
***

 0.616
***

  0.486
***

 0.821
***

 0.845
***

 

 

(10.09) (14.72) (14.11)  (10.81) (15.42) (13.19)  (8.39) (18.80) (9.55) 

Lerner –2.822 –6.697
**

 –8.912
*
  –2.188 –5.284

*
 –8.640

*
  –0.025 –7.092

***
 –7.813

***
 

 

(–0.89) (–2.01) (–1.95)  (–0.70) (–1.79) (–1.82)  (–0.01) (–2.95) (–3.16) 

LTA 

 

–0.0299 –0.234  

 

0.030 –0.141  

 

0.366
***

 0.330 

  

(–0.21) (–1.26)  

 

(0.24) (–0.76)  

 

(–2.71) (0.85) 

ETA 

 

–0.096 –0.072  

 

–0.135
**

 –0.034  

 

0.086
**

 0.064
**

 

  

(–1.62) (–1.31)  

 

(–2.11) (–0.65)  

 

(2.28) (2.12) 

GTA 

 

–0.042
***

 –0.048
***

  

 

–0.043
***

 –0.049
***

  

 

–0.026
***

 –0.034
*
 

  

(–3.11) (–3.46)  

 

(–2.74) (–3.02)  

 

(–4.26) (–1.77) 

LIQ 

 

0.065
**

 0.052
**

  

 

0.063
**

 0.051
**

  

 

–0.046
*
 –0.0162 

  

(2.38) (2.48)  

 

(2.42) (2.21)  

 

(–1.85) (–0.86) 

SMC 

  

–0.018
*
  

  

–0.009  

  

–0.003 

   

(–1.67)  

  

(–1.03)  

  

(–0.30) 

CON 

  

–0.016  

  

–0.020
**

  

  

0.031 

   

(–1.34)  

  

(–2.02)  

  

(1.29) 

EFI 

  

0.087  

  

0.104
*
  

  

–0.045 

   

(1.05)  

  

(1.67)  

  

(–0.41) 

FFI   0.040    0.036    -0.012 

   (0.99)    (0.87)    (-0.22) 

GDP 

  

–17.10
**

  

  

–12.23  

  

–8.180 

   

(–2.14)  

  

(–1.38)  

  

(–1.26) 

GOV 

  

–0.498  

  

–1.244
*
  

  

–1.003 

   

(–0.66)  

  

(–1.82)  

  

(–0.77) 

Constant 1.886
***

 3.663
*
 2.397  2.010

***
 3.287

*
 –0.528  3.783

***
 6.522

***
 7.536 

N 2276 2276 2276  1901 1901 1901  375 375 375 

Wald test (2.68) (1.82) (0.50)  (2.94) (1.77) (–0.13)  (6.71) (3.01) (0.75) 

AR(1) 90 90 90  90 90 78  90 90 78 

AR(2) –2.86 –2.16 –1.98  –1.78 –1.85 –1.8  –2.05 –2.78 –2.35 

Hansen test –1.53 –1.06 1.48  –1.52 –2.17 –1.01  0.09 –0.93 0.39 

 Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 

level. Definitions of all variables are listed in Table 6 

6.5.4 Competition–Efficiency–Stability Nexus 

Combining the findings from all three hypotheses, we find that market power increases cost 

efficiency for both Islamic and conventional banks, however, the degree of magnitude is 

significantly higher for Islamic banks, implying that Islamic banks that have greater market 

power are more capable of being more cost efficient than their counterpart conventional 

banks. The results of the second hypothesis indicate that cost efficiency significantly 

decreases the NPL ratio for conventional banks, while it does not appear to be significant for 

Islamic banks. The third hypothesis indicates that market power significantly lowers the 

credit risk in both banking systems. In summary, we can argue that Islamic banks have 

greater market power and are more cost efficient than conventional banks, however, Islamic 

banks fail to convert efficiency into stability. As Islamic banks have greater market power, 

they have the ability to charge a higher profit rate from the borrower and pay a lower profit 
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rate to the depositor, which increases profit margins and helps to increase stability. However, 

because of lack of experience in the banking industry, Islamic banks are not able to turn this 

efficiency into stability. Since Islamic banks are growing both in terms of number and asset 

size, it is important to be more efficient to survive in the long term. In summary, our results 

reject the competition–efficiency hypothesis, support the efficiency–stability hypothesis and 

reject the competition–stability hypothesis. This leads us to conclude that market power is 

significantly increasing stability, while we cast doubt whether efficiency is an appropriate 

transmission mechanism that translates market power into stability, at least, not applicable for 

Islamic banks.   

6.5.5 Sensitivity Analysis 

Change in proxy of  stability  

We run a range of sensitivity check on the baseline model of Equation 6.1, 6.2 and 6.3. First, 

we employ a new proxy of credit risk that is Merton’s distance-to-default (DD). DD is a 

market-based credit risk measurement technique that is assumed to perform better as a 

measurement of credit risk than other credit risk proxies such as the NPL ratio or Z-score 

(Agarwal and Taffler, 2008; Harada, Ito, and Takahashi, 2010). One of the advantages of 

using distance-to-default as a proxy of credit risk is that it is a forward-looking credit risk 

measurement system that incorporates future expectations and equity volatility of banks. 

According to this model, a bank defaults when the market value of assets falls below the 

book value of liabilities. To calculate the distance-to-default score, we subtract the face value 

of a firm’s debt from the market value of the assets and divide the difference by the estimated 

volatility of the firm. A fundamental limitation of this measurement is that it can be used only 

for banks that are listed on the stock exchange, since it requires stock price information. 

Therefore, it significantly reduces the sample size in our analysis. In this research, we find 

only nine economies that have listed Islamic and conventional banks. The total number of 

observations is 258 and 864 for Islamic and conventional banks respectively. We examine the 

efficiency–stability and competition–stability hypotheses using a DD score as a proxy of 

stability. We use the fixed effect model to estimate the baseline Equation 6.2 and 6.3.  

Regression results regarding efficiency–stability and competition–stability are reported in 

Table 6.11 and 6.12. Results from Table 6.11 indicate that efficiency significantly improves 

the efficiency in all banks and conventional banks but has very little impact on the stability of 

Islamic banks. On other hand, results from Table 6.12 provide support to the competition–
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instability/fragility hypothesis, as the Lerner index has a significant positive impact on the 

DD score. Again, both the level of significance and the magnitude of value of the co-efficient 

is higher in Islamic banks, indicating that Islamic banks gain more stability compared to 

conventional banks when market power increases. 

 Table 6.11: Efficiency–Stability Relationship Result Based on Fixed Effect Model   

  All banks  Conventional banks  Islamic banks 

 

(1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

 Dependent: DD            

Efficiency 6.809
***

 2.880
**

 1.551  7.501
***

 1.865
**

 0.125  17.76 15.69
*
 11.40 

 

(2.91) (2.15) (0.86)  (2.96) (2.10) (0.07)  (1.40) (1.84) (0.84) 

LTA 

 

–0.541 –0.436  

 

–0.458 –0.352  

 

–0.432 –0.676 

  

(–1.33) (–1.06)  

 

(–1.01) (–0.78)  

 

(–0.43) (–0.87) 

ETA 

 

0.0523 0.0430  

 

0.091
*
 0.089  

 

0.003 –0.002 

  

(1.49) (1.23)  

 

(1.66) (1.52)  

 

(0.08) (–0.06) 

GTA 

 

0.068
**

 0.044  

 

0.067
*
 0.049  

 

–0.060 –0.074 

  

(2.04) (1.30)  

 

(1.83) (1.29)  

 

(–0.88) (–1.15) 

LIQ 

 

–0.003 –0.004  

 

–0.006 –0.007  

 

0.003 0.005 

  

(–0.33) (–0.49)  

 

(–0.54) (–0.70)  

 

(0.16) (0.18) 

SMC 

  

–0.009
**

  

  

–0.010
**

  

  

0.005 

   

(–2.07)  

  

(–2.10)  

  

(0.45) 

CON 

  

–0.103
***

  

  

–0.110
***

  

  

–0.059 

   

(–4.49)  

  

(–4.56)  

  

(–1.21) 

EFI 

  

0.175
***

  

  

0.159
**

  

  

0.206 

   

(2.76)  

  

(2.25)  

  

(1.27) 

FFI   -0.027    -0.022    -0.089 

   (-1.45)    (-1.12)    (-1.45) 

GDP 

  

–4.174  

  

–4.422  

  

–3.949 

   

(–1.16)  

  

(–1.17)  

  

(–0.39) 

GOV 

  

4.534
***

  

  

4.019
***

  

  

8.044 

   

(3.83)  

  

(3.36)  

  

(1.63) 

Constant –2.766 0.562 –3.337  –3.417
*
 0.228 –1.999  15.05

*
 –1.676 –6.224 

 

(–1.65) (0.16) (–0.58)  (–1.86) (0.06) (–0.31)  (1.72) (–0.23) (–0.63) 

N 1339 1339 1339  1139 1139 1139  200 200 200 

R–sq 0.009 0.301 0.395  0.011 0.301 0.399  0.015 0.571 0.701 

Adjusted R sq 0.008 0.288 0.378  0.010 0.287 0.379  0.010 0.473 0.673 

 Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 

level. Definitions of all variables are listed in Table 6.1. 
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Table 6.12: Competition–Stability Relationship Result Based on Fixed Effect Model   

 

  All Banks  Conventional Banks  Islamic Banks 

Dependent: DD (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

Lerner 6.330
***

 4.972
**

 4.042
*
  8.074

***
 6.075

**
 4.908

**
  3.827 8.864

**
 12.18

***
 

 (2.90) (2.08) (1.85)  (3.34) (2.40) (2.17)  (1.08) (2.18) (3.02) 

LTA  0.618 0.446   0.817 0.581   –0.883 0.120 

  (1.34) (1.14)   (1.57) (1.36)   (–0.74) (0.12) 

ETA  0.135
**

 0.101
**

   0.176
**

 0.129
**

   0.0751 0.015 

  (2.29) (2.09)   (2.37) (2.17)   (1.15) (0.21) 

GTA  0.005 0.002   0.005 0.001   0.021
**

 0.020 

  (1.32) (0.50)   (0.96) (0.20)   (2.20) (1.56) 

LIQ  –0.018 –0.014   –0.022 –0.017   –0.022 0.001 

  (–1.37) (–1.40)   (–1.49) (–1.54)   (–0.97) (0.06) 

SMC   –0.016
***

    –0.016
***

    0.001 

   (–3.50)    (–3.05)    (0.13) 

CON   –0.099
***

    –0.101
***

    –0.122
**

 

   (–4.32)    (–4.11)    (–2.48) 

EFI   0.145
***

    0.144
***

    0.101 

   (2.95)    (2.71)    (0.75) 

FFI   -0.0002*    -0.000**    0.000 

   (-1.91)    (2.29)    (1.57) 

GDP   –7.907
***

    –6.160
**

    –31.37
***

 

   (–2.73)    (–2.01)    (–4.06) 

GOV   7.541
***

    7.208
***

    8.928
**

 

   (5.93)    (5.55)    (2.51) 

Constant 1.229
***

 –7.401
*
 –6.546  0.947

***
 –9.481

**
 –7.536  3.503

***
 5.366 0.371 

 (3.95) (–1.90) (–1.24)  (2.93) (–2.10) (–1.33)  (5.08) (0.74) (0.06) 

N 1339 1339 1339  1139 1139 1139  200 200 200 

R–sq 0.011 0.290 0.430  0.017 0.286 0.427  0.006 0.612 0.750 

Adjusted R sq 0.011 0.279 0.415  0.017 0.274 0.411  0.001 0.545 0.635 

 Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 – .01 

level. Definitions of all variables are listed in Table 6.1 

Employing instrumental variable Tobit regression 

To further check the robustness of our main empirical findings, we employ instrumental 

variable (IV) Tobit regression. IV Tobit regression is suitable when the value of the 

dependent variable lies between zero and 1. Since all our variables of interest, competition, 

efficiency and stability are endogenous, we exploit the opportunity to use IV Tobit regression. 

As for the instrument of the variables, we use the lag value of probable endogenous variables. 

Results of IV Tobit regression for the competition–efficiency hypothesis, the efficiency–

stability hypothesis and the stability–efficiency hypothesis are presented in Table 6.13, 6.14, 

and 6.15 respectively. 

Results obtained from these three hypotheses greatly support our main empirical findings. 

From Table 6.13, we find that market power significantly increases the level of efficiency for 

both banking systems at 1% significant level for almost all of our models, indicating that 
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greater market power increases efficiency. The results of efficiency–stability (Table 6.14) 

indicate that efficiency is significantly lower than the NPL ratio for the full sample and 

conventional banks. Similar to our main empirical findings, efficiency does not appear to be a 

significant determinant of default risk for Islamic banks when both bank-specific and macro-

economic conditions are controlled. Results reported in Table 6.15 reject the competition–

stability hypothesis for both banking systems, indicating that an increase in market power 

lowers the default risk significantly in both banking systems. In summary, our findings 

suggest that market power significantly increases the stability of both banking systems. 

Further, we find that market power increases efficiency for both banking systems, and 

Islamic banks are unable to channel efficiency into stability, whereas conventional banks are 

capable of transmitting efficiency into stability.  

  

 

 



 

 

Table 6.13: Competition–Efficiency Relationship Result Based on IV Tobit 

Regression 

  All banks  Conventional banks  Islamic banks 

Dep: Efficiency (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

   

   

  

   

   Lerner 0.0217*** 0.0650*** 0.0655***  0.0221** 0.0735*** 0.0878***  0.0222** 0.0344** 0.0131** 

 

(2.94) (6.10) (5.03)  (2.20) (5.60) (5.21)  (2.50) (2.32) (2.72) 

LTA 

 

0.00531*** 0.00570***  

 

0.0556*** 0.00612***  

 

0.00271* 0.00520*** 

  

(11.57) (10.59)  

 

(11.33) (10.25)  

 

(1.84) (3.33) 

ETA 

 

–0.00448 0.00128  

 

–0.00151 0.000661  

 

0.00209 0.00304 

  

(–0.25) (0.61)  

 

(–0.69) (0.26)  

 

(0.79) (1.08) 

GTA 

 

–0.000209 –0.000514  

 

–0.00164 –0.00426  

 

–0.00592 –0.00583 

  

(–0.44) (–0.97)  

 

(–0.30) (–0.70)  

 

(–0.73) (–0.70) 

LIQ 

 

–0.00489 –0.0000291  

 

0.00000623 –0.0000155  

 

0.0000475 –0.000457** 

  

(–0.09) (–0.47)  

 

(0.11) (–0.23)  

 

(0.30) (–2.21) 

SMC 

  

0.0000113  

  

0.0000116  

  

0.0000746 

   

(0.40)  

  

(0.37)  

  

(1.13) 

CON 

  

–0.0000561  

  

–0.0000581  

  

0.000499*** 

   

(–0.58)  

  

(–0.47)  

  

(2.72) 

EFI 

  

–0.000503***  

  

–0.000707**  

  

–0.000717*** 

   

(–3.09)  

  

(–2.37)  

  

(–3.98) 

FFI   0.0957***    0.0972    0.1211 

   (3.42)    (3.47)    (1.15) 
GDP 

  

–0.0193  

  

–0.0178  

  

–0.0284 

   

(–0.49)  

  

(–0.40)  

  

(–0.44) 

GOV 

  

–0.007*  

  

–0.1336**  

  

0.009 

   

(–1.74)  

  

(2.15)  

  

(1.17) 

Constant 0.720*** 0.669*** 0.700***  0.720*** 0.666*** 0.705***  0.719*** 0.695*** 0.701*** 

 

(485.39) (120.76) (67.88)  (398.78) (108.22) (50.26)  (289.70) (49.74) (39.45) 

N 2668 2668 2668  2245 2245 2245  423 423 423 

 Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 –

 .01 level. Definitions of all variables are listed in Table 6.1. 

Table 6.14: Efficiency–Stability Relationship Result Based on IV Tobit Regression 

  All banks  Conventional banks  Islamic banks  

Dep: NPL (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

Efficiency –37.86
***

 –20.26
***

 –26.15
***

  –30.53
***

 –20.50
***

 –25.85
***

  –53.27
***

 –10.13 –17.68 

  (–10.65) (–4.34) (–6.14)  (–6.73) (–4.33) (–6.23)  (–9.66) (–0.58) (–0.96) 

LTA 

 

–0.567
***

 –0.373
***

  

 

–0.529
***

 –0.310
***

  

 

–1.212
***

 –2.013
***

 

  

 

(–5.22) (–3.61)  

 

(–4.78) (–3.08)  

 

(–2.76) (–3.69) 

ETA 

 

–0.145
***

 –0.0217  

 

–0.294
***

 –0.166
***

  

 

0.266
***

 0.257
***

 

  

 

(–3.65) (–0.56)  

 

(–6.49) (–3.84)  

 

(3.20) (2.78) 

GTA 

 

–0.0478
***

 –0.0415
***

  

 

–0.0778
***

 –0.0755
***

  

 

–0.0232
**

 –0.0222
**

 

  

 

(–5.58) (–5.46)  

 

(–6.15) (–6.68)  

 

(–2.07) (–2.06) 

LIQ 

 

0.0629
***

 0.0371
***

  

 

0.0733
***

 0.0528
***

  

 

0.0125 –0.0777
*
 

  

 

(4.71) (2.85)  

 

(5.22) (4.01)  

 

(0.32) (–1.75) 

SMC 

  

0.00478  

  

–0.00401  

  

0.0760
***

 

  

  

(0.88)  

  

(–0.73)  

  

(4.35) 

CON 

  

0.0890
***

  

  

0.0822
***

  

  

0.0876
*
 

  

  

(4.43)  

  

(3.87)  

  

(1.73) 

EFI 

  

–0.124
***

  

  

–0.136
***

  

  

–0.106 

  

  

(–2.90)  

  

(–3.10)  

  

(–0.79) 

FFI   0.0957***    0.0972    0.1211 

   (3.42)    (3.47)    (1.15) 

GDP 

  

–46.40
***

  

  

–40.71
***

  

  

–45.13
**

 

  

  

(–5.94)  

  

(–5.03)  

  

(–2.03) 

GOV 

  

–0.4960  

  

0.93  

  

–3.829 

  

  

(0.59)  

  

(1.07)  

  

(1.55) 
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  All banks  Conventional banks  Islamic banks  

Dep: NPL (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

Constant 35.48
***

 27.97
***

 32.04
***

  30.31
***

 29.54
***

 34.29
***

  45.83
***

 21.51
*
 33.29

**
 

  (13.91) (8.87) (9.05)  (9.29) (9.20) (9.79)  (11.70) (1.87) (2.40) 

N 2668 2668 2668  2245 2245 2245  423 423 423 

 Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 –

 .01 level. Definitions of all variables are listed in Table 6.1. 

 

Table 6.15: Competition–Stability Relationship Result Based on IV Tobit 

Regression 

  All banks  Conventional banks  Islamic banks 

Dep: NPL (1) (2) (3)  (4) (5) (6)  (7) (8) (9) 

Lerner –4.289
**

 –5.660
**

 –8.070
***

  –7.622
***

 –10.59
***

 –14.55
***

  –8.676
**

 –19.46
***

 –22.13
***

 

  (–2.01) (–2.18) (–3.17)  (–3.05) (–3.62) (–5.12)  (–2.37) (–4.10) (–4.18) 

LTA 

 

–0.846
***

 –0.751
***

  

 

–0.811
***

 –0.724
***

  

 

–1.626
*
 –1.222 

  

 

(–3.16) (–3.04)  

 

(–2.87) (–2.87)  

 

(–1.80) (–1.24) 

ETA 

 

–0.0711 –0.00146  

 

–0.0808 –0.0195  

 

–0.177
**

 –0.115 

  

 

(–1.49) (–0.03)  

 

(–1.42) (–0.36)  

 

(–2.26) (–1.25) 

GTA 

 

–0.0332
***

 –0.0346
***

  

 

–0.0290
***

 –0.0298
***

  

 

–0.0481
***

 –0.0460
***

 

  

 

(–4.49) (–4.84)  

 

(–3.46) (–3.71)  

 

(–4.06) (–3.49) 

LIQ 

 

0.0371
***

 0.0206  

 

0.0316
**

 0.0185  

 

0.134
***

 0.118
***

 

  

 

(2.86) (1.58)  

 

(2.28) (1.35)  

 

(3.99) (2.69) 

SMC 

  

–0.00727  

  

–0.00868  

  

0.00263 

  

  

(–0.86)  

  

(–0.95)  

  

(0.13) 

CON 

  

–0.00828  

  

–0.0154  

  

–0.00651 

  

  

(–0.56)  

  

(–0.95)  

  

(–0.22) 

EFI 

  

–0.215
**

  

  

–0.200
**

  

  

–0.0931 

  

  

(–2.53)  

  

(–2.23)  

  

(–0.37) 

FFI   -0.0365    -0.0455    0.0974 

   (-1.11)    (-1.29)    (1.14) 

GDP 

  

–27.70
***

  

  

–28.11
***

  

  

–4.411 

  

  

(–3.91)  

  

(–3.66)  

  

(–0.29) 

GOV 

  

0.405  

  

–0.109  

  

–0.149 

  

  

(0.22)  

  

(–0.06)  

  

(–0.03) 

Constant 9.303
***

 20.25
***

 42.82
***

  9.915
***

 22.15
***

 45.83
***

  6.502
***

 15.07
**

 11.79 

  (16.08) (5.84) (6.23)  (15.52) (5.70) (6.26)  (4.95) (1.99) (0.61) 

N 2668 2668 2668  2245 2245 2245  423 423 423 

 Notes: Figures in parentheses are t-statistics. Asterisks denote significance at the 
*
 – .10, 

**
 – .05 and 

***
 –

 .01 level. Definitions of all variables are listed in Table 6.1. 

6.6. Conclusion 

Since the onset of the financial crisis, literature in the banking sector has intensely 

focused on the role of competition on stability. Traditionally, it is assumed that 

competition plays a vital role in the instability of the banking sector, since excess 

competition may lower the margin, banks may lose the charter value and thus become 

vulnerable to a financial crisis. However, recent literature challenges this view and 

provides both theoretical and empirical evidence in support of the competition–stability 

view. As for the reason, this strand of literature argues that greater competition 
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increases the efficiency in services, helps to bring diversified and innovative financial 

products and access to financial services. While banking literature generally focuses on 

the relationship between competition and stability, very little attention has been given to 

the transmission mechanism between competition and stability. 

In this paper we investigate the role of competition on stability and whether ‘efficiency’ 

is an appropriate transmission mechanism that translates competition into stability. To 

study this competition–efficiency–stability nexus, we set three very dominant 

hypotheses in the banking literature, namely the competition–efficiency hypothesis, the 

efficiency–stability hypothesis and the competition–stability hypothesis. We test these 

three hypotheses on the data from 13 economies where both conventional and Islamic 

banks co-existed for the time period 2000-2012. The Lerner index has been used as a 

proxy of competition, efficiency is calculated using the SFA method and the NPL ratio 

has been used as a proxy of credit risk. We apply the two-step system GMM estimation 

technique to test our three hypotheses and control both the bank-specific and macro-

specific factor that could have an effect on the variable of the interest. To check the 

sensitivity of the results, we use Merton’s distance-to-default (DD) as a proxy of credit 

risk and employ IV Tobit regression as an alternative to GMM estimation technique.  

Our results provide robust support to the competition–fragility hypothesis for both 

banking systems, as market power is negatively significant with the NPL ratio. 

However, when we investigate whether efficiency is an appropriate transmission 

mechanism between market power and stability, we find that market power significantly 

increases efficiency for both banking systems, though in higher magnitude for Islamic 

banks; however, efficiency does not significantly contribute in reducing the credit risk 

in Islamic banks, while efficiency has significant impact on increasing stability for 

conventional banks. We postulate that, because of greater market power, Islamic banks 

have the opportunity to pay less profit (deposit), thus gain higher efficiency; on the 

other hand, because of lack of experience and resource limitation, Islamic banks are 

unable to turn this level of efficiency into stability. From these findings, we can 

conclude that efficiency is an appropriate transmission mechanism for conventional 

banks but not for Islamic banks, since efficiency does not have an impact on stability in 

Islamic banks.  

Findings from our study have important policy implications. First, our results indicate 

that market power increases stability for both banking systems, which gives an 
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indication to regulate the level of competition in these economies. Second, Islamic 

banks are not as efficient as conventional banks, and, more importantly, Islamic banks 

are not able to transfer the level of efficiency into stability. Policy makers and Islamic 

banks practitioners should emphasize increasing the level of efficiency of Islamic banks 

and should be equipped to take advantage of turning the level of efficiency into stability. 

Third, a uniform competition policy can govern both banking systems in those 

economies, since the impact of competition on stability remains the same for both 

Islamic and conventional banks.  
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Chapter 7: Conclusion 

7.1 Introduction 

The objective of this thesis was to compare credit risk in Islamic and conventional 

banks. The purpose of this chapter is to conclude the thesis. Section 7.2 summarizes the 

thesis findings. Section 7.3 highlights the research contribution. Section 7.4 discusses 

the industry and policy implications of the thesis findings. Lastly, Section 7.5 notes 

some limitations of the thesis while Section 7.6 points out some suggestions for future 

research.   

7.2 Summary of the Thesis 

Chapter 1 introduced the thesis. The chapter first provided a general discussion of the 

Islamic finance industry. It then described the motivation for undertaking the thesis by 

highlighting the importance of credit risk management in the banking sector, especially 

in Islamic banking. The chapter then briefly outlined the three main research questions 

posed in the thesis and briefly reviewed the empirical methodologies used to address 

each research question.  

Chapter 2 discussed the Islamic banking and finance industry. This chapter included a 

general definition of Islamic banking and the sources of the Shariah (Islamic law), 

including the Quran, Sunnah, Ijmah and Qiyaas. The chapter also briefly explained the 

evolution of Islamic banking and institutional development, especially over the last 

three and services developed based on Shariah.  

Chapter 3 provided an analysis of the credit risk associated with major Islamic financial 

products. It also identified the credit risk methodologies used to measure and compare 

credit risk between conventional and Islamic banks. This chapter also described the two 

accounting-based credit risk proxies subsequently used in the empirical analysis, 

namely, the Z-score and the NPL ratio, and a more sophisticated market-based proxy, in 

the form of Merton’s distance-to-default model, along with the advantages and 

disadvantages of each measure. 

Chapter 4 responded to the first research question set for the thesis. It provided a 

comprehensive analysis on the comparison of stability between conventional and 

Islamic banks. It first measured the stability of both banking systems by using both 

market-based and accounting-based measurement of stability. Then it compared the 
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difference between Islamic and conventional banks in terms of stability by using t-tests 

(group mean comparison). For a further robustness check whether Islamic banks have 

higher or lower credit risk, it used random effect model by controlling other bank-

specific and macro-specific factors in the regression.  

The overall results can be summarized as follows. First, Islamic banks have 

significantly higher stability than conventional banks when the DD score measures 

stability. In contrast, both the Z-score and NPL ratio show that Islamic banks have 

lower stability than conventional banks. This finding implies that methodological 

approach used to measure stability plays a vital role in deciding which banking system 

is safer. Finally, it also provided evidence that level of financial stability did not differ 

significantly during financial crisis between these two banking systems. 

Chapter 5 investigated the impact of competition on stability in Islamic and 

conventional banking systems as the second research question posed in the thesis. Lack 

of competition (market power) was measured by the Lerner index and stability was 

measured by the Z-score, NPL ratio and the DD score. To investigate the impact of 

competition on stability, this study used two methods namely PVAR estimation 

technique and two-stage quantile regression. Results indicated that, Islamic banks had 

significantly higher market power than conventional banks among the sample countries.  

Further, this study also indicated that market power (lack of competition) significantly 

increased the stability for both Islamic and conventional banks. In addition, banks that 

were in median distribution (50
th

 quantile) of the stability measurement are more 

capable of increasing stability by gaining market power than the banks are in lower (25
th

 

quantile) or upper quantile (75
th

 quantile and more) of the stability proxies. Finally, 

two-stage quantile regression results indicated that that effect of competition on stability 

varied significantly at different quantile of stability proxies that signified the usage of 

quantile regression to investigate the relationship between competition and stability. 

Chapter 6 provided empirical evidence on whether efficiency could be attributed as a 

channel through which competition affects stability in the context of conventional and 

Islamic banks. This study measured the lack of competition by using Lerner index, 

efficiency was measured by using SFA method and financial stability was measured by 

the NPL ratio and the DD score. The study combined three dominant hypotheses in the 

banking literature in the form of the ‘competition–efficiency’, ‘efficiency–stability’, and 
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‘competition–stability’ hypotheses and used GMM estimation techniques to investigate 

the channel mechanism between competition and stability. To check the robustness of 

the main empirical findings, distance-to-default model were used as a proxy of stability 

and instrumental variable Tobit regression had been used as an estimation technique 

instead of GMM.  

The findings from this study suggested that efficiency significantly modulated the 

linkage between competition and stability in conventional banks only. It appeared from 

the results that, though Islamic banks have greater market power, they were unable to 

turn their market power into greater stability as compared to conventional banks. In the 

case of Islamic banks, efficiency did appear to be a significant determinant of stability.  

7.3 Research Contribution 

This thesis contributes significantly to both the existing academic literature on credit 

risk measurement, as well as the development of practical credit risk techniques for 

industry, and guidance for bank regulators in policy. First, to our best knowledge, this 

study is the first study to combine a number of key credit risk measures into a single 

study, including financial stability Z-scores and nonperforming loans (NPL) as based on 

accounting information and Merton’s distance to default (DD) model as based on 

market information in the context of Islamic and conventional banking. Further, our 

analysis covers a large number of developing economies and markets not previously 

considered in any study. The longer period of analysis also allowed us to compare 

stability in Islamic and conventional banks before and after the GFC. 

Second, our findings provide additional evidence that market power is significantly 

higher for Islamic banks than conventional banks. This is also the first study known that 

investigates the impact of competition on stability in the context of Islamic and 

conventional banks for an international sample of banks. Prior studies investigated the 

stability and market power separately in different studies; no study had combined these 

two different strands of literature together by comparing between conventional and 

Islamic banks. We also employed used two recent and rigorous methodologies capable 

of dealing with endogeneity to investigate the relationship between competition and 

stability. To the best of our knowledge, no prior study combines these two 

methodologies when investigating the competition–stability hypothesis in the extant 

banking literature. 
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Third, we investigated the inter-temporal relationship between bank competition, 

efficiency, and stability by linking three dominant hypotheses, a first in the banking 

literature. This helped to identify clearly the transmission mechanism between 

competition and stability. This is also the first study known to examine nexus between 

competition, efficiency, and stability in the broadest context of Islamic and conventional 

banks comprising 324 banks across 13 countries over the period 2000–12. Lastly, we 

used several sophisticated estimation techniques to best estimate these relationships. 

Finally, we undertook robust estimation using a range of alternative measures and 

techniques applicable to the questions at hand.  

7.4 Policymaker and Practitioner Implications 

The findings from the first research question will be useful for policy makers, regulators, 

and investors. There has been an ongoing debate between policy makers and regulators 

about whether Islamic banks should have different techniques for credit risk 

management or different regulations to that of conventional banks. Our finding suggests 

that, at this stage, separate regulation regarding credit risk management for Islamic 

banks is not necessary. Moreover, investors also should be aware of the fact that no 

banking system has absolute superiority over another in the management of credit risk. 

The findings from the second research question suggest regulating competition in those 

economies where both Islamic and conventional banks coexist given market power has 

significant positive impact on stability. Further, the impact of market power on stability 

significantly varies in different stages of stability of the banks, thus, regulators should 

consider the effect of any competition regulation policy on the health of the banks. 

Finally, as both banking systems appear to follow the aforementioned competition–

fragility hypothesis, our results do not appear to suggest the need for separate and 

unique competition regulations for the two banking systems. 

The findings resulting from the third research question also have a number of policy 

implications. Among others, this research indicates that market power is an important 

driving force of stability for those countries where dual-banking systems exist. 

Furthermore, we do not find any significant difference between conventional and 

Islamic banks concerning the effect of competition on stability, but do so with the 

impact of efficiency on stability. Both regulators and practitioners of and in Islamic 
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banks now need to identify those mechanisms best able to translate bank efficiency into 

bank stability.  

7.5 Research Limitations 

The thesis of course has several limitations, all of which suggest future directions for 

research. First, in the first research question, we employed both accounting- and market-

based methodologies to assess the stability of Islamic and conventional banks. However, 

because of the limited period and lack of data, we could not include another popular 

financial stability measurement in the form of the credit default swap (CDS) spread. 

Furthermore, another popular method of measuring financial stability is the credit 

ratings provided by rating agencies such as Moody’s and Standard and Poor’s. 

Unfortunately, credit ratings for Islamic banks are not available over an appropriately 

long period. Arguably, both alternative measures of financial stability could have added 

further insight into our key findings.  

Second, in regards to the second research question, we used only the Lerner index as a 

measure of market power. While the Lerner index is the only measure that can be 

calculated at the bank-level that suits our requirements, employing the latest techniques, 

such as the Boone indicator, as a proxy of market power could provide more 

comprehensive results concerning the relationship between competition and stability. 

Furthermore, because of unavoidable data inconsistencies, we were obliged to omit the 

banks in some countries from our sample, a perennial concern in analyses of emerging 

markets and developing economies.  

Finally, with the third research question, we incorporated efficiency to investigate 

whether it significantly modulated the linkage between competition and stability. Here 

we used only cost efficiency as measured by stochastic frontier analysis (SFA). To 

check the robustness of the results, and given time, we could have done this differently 

using envelopment analysis (DEA), a method now every commonly applied to banking. 

Further, other types of efficiency such as profit efficiency and revenue efficiency could 

also have served us well in that they reflect different dimensions of bank performance. 

7.6 Future Research Directions 

The results presented in this thesis suggest several fruitful avenues for future research 

on credit risk in Islamic and/or conventional banks. First, as discussed, future research 
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could incorporate different measures of bank stability including CDS and credit ratings. 

One possible benefit of incorporating different measures of financial stability would be 

the development of sophisticated prudential credit risk management models for Islamic 

and/or conventional banks. Similarly, different types of competition measurement as 

well as efficiency measurement would help to create a better and more complete picture 

of the competition–efficiency–stability nexus in international banking.  

Second, existing studies, including this thesis, suggest that Islamic banks have greater 

market power than conventional banks. Future research could investigate the factors 

contributing to this and exactly why Islamic banks are apparently unable to translate this 

into greater efficiency. More particularly, does the experience of banking operations 

have a significant role in converting market power into stability?  

Third, another avenue of research would be to investigate the role of corporate 

governance in mitigating the credit risk in Islamic and conventional banks. There is a 

substantial difference between Islamic and conventional banks in this regard. In 

particular, Islamic banks typically have a Shariah supervisory board, which oversees the 

operating and financing activities of the bank. There is currently little research on this 

important, but rather opaque and ill-defined role. Finally, further research in this area 

could consider the impact of credit risk on equity returns in Islamic and conventional 

banks. Findings in this area would be of immense benefit to the existing literature on 

asset pricing models as well as a decision-making framework for investors considering 

investment in the Islamic banking sector. 
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