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Abstract:
This paper investigates the impact of regulation and ownership on the performance of banks in 19
countries in the Middle East and North Africa (MENA) region, over a period of 11 years (2005 - 2015).
We test the hypothesis that the effect of regulation on efficiency and profitability depends on the
type of bank ownership. We find that only capital regulations have a strong impact on bank
efficiency, but this effect does not depend on the level of ownership concentration of the bank. In
line with previous empirical studies, we find that the impact of regulatory measures on bank
profitability does not depend on bank ownership type. We also investigate whether the impact of
regulation and ownership is different between conventional and Islamic banks, and find that the
interaction effect of bank regulations and different types of ownership on a bank’s profitability is
strongly significant only in the sample of Islamic banks. The analysis of bank performance before and
after the recent global financial crisis reveals that bank regulations have no influence on cost
efficiency of a conventional bank either before or after the crisis; however, the impact on an Islamic
bank’s efficiency is strongly significant in the full sample period and the post-crisis period.
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1    Introduction 

This study investigates the impact of bank regulation and ownership on the performance 

of banks in the countries that belong to the Middle East and North Africa (MENA) 

region. The financial markets are unique in the MENA region as compared to the rest of 

the world given the stronger reliance on bank finance, and the higher level of 

governance ownership in banks, especially in the oil exporting countries (Haque & 

Brown, 2017). Therefore, investigating the issue of the impact of regulation and 

ownership on bank performance in this region is an important contribution to the existing 

literature. More specifically, we address the following two questions: How do bank 

regulation and ownership impact on the efficiency and profitability of banks in the MENA 

region? Was the performance of Islamic banks (IBs) before, during and after the global 

financial crisis of 2007-2008 different as compared to conventional banks (CBs)? 

Despite the importance of financial reforms in the MENA region, there are still a limited 

number of studies that examine the impact of regulation and ownership on bank 

performance in the MENA region. This is surprising for at least two reasons. First, the 

issue of performance of banks is profoundly imperative for policy makers in the MENA 

region attempting to mitigate the severity of any financial crisis on the overall 

performance of their countries. Therefore, mitigating the negative impact of such 

financial crisis on bank performance is a key objective of policy makers in the MENA 

region. Second, the well-documented relation between financial development and 

growth (Levine, 1997; Levine and Zervos, 1998; Khan and Senhadji, 2000), especially 

in developing countries, points out that countries with lower sensitivity to negative 

impacts of shocks, tend to grow faster and are more stable over the long run. As the 

MENA region is facing numerous changes, such as opening up of their markets to 

foreign competition, expansion of the private sector, and increasing the role of bank 

lending, there is a need to strengthen banking supervision and regulation by conforming 

to international Basel standards and especially to the capital requirements (Bitar et al., 

2016). 

This paper investigates the impact of regulation and ownership on bank efficiency and 

profitability using a sample of 309 banks in 19 countries from the MENA region, over a 

period of 11 years (2005-2015). We also address the question of whether the impact of 

regulation and ownership is different between conventional and Islamic banking. We 

contribute to the empirical literature in several ways. First, prior literature finds capital 

regulations to have a positive effect on bank efficiency (Chortareas et al., 2012; Barth et 

al., 2013), with activity restrictions having a negative impact on efficiency; however, 

opposite effects of capital regulation and activity restrictions are reported by Pasiouras 

et al., (2009) and Sassi (2013). In a similar study, Haque and Brown (2017) find that 

government ownership, capital stringency and market power have a positive effect on 

cost efficiency, whereas the effect of activity restrictions and deposit insurance is 
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negative. Using a larger sample of banks and a different time span, we find evidence 

that only capital regulation has a positive influence on bank efficiency, whereas 

ownership structure seems to play no role in explaining a bank’s cost efficiency. 

However, the relationship between bank regulations and profitability is strongly 

significant even when we control for specific bank-level characteristics and country 

effects. 

Second, previous research reports that the effect of regulation may depend on the type 

of bank ownership (more specifically, ownership concentration, government ownership 

and foreign ownership) in the MENA region (Haque and Brown, 2017). We find capital 

regulation to have a significant impact on a bank’s efficiency, but this effect does not 

depend on the level of ownership concentration of the bank. However, the influence of 

bank regulations on a bank’s efficiency is strongly significant for banks with higher level 

of government ownership. In line with previous empirical studies, we find that the impact 

of regulatory measures on a bank’s profitability does not depend on the ownership 

structure.  

Third, the question of whether the impact of regulation and ownership is different 

between conventional and Islamic banking has not been investigated so far. We find 

that individually regulatory measures have no impact on CB efficiency, but this effect is 

significant for the banks with higher level of government ownership. The influence of 

regulations on cost efficiency is much more pronounced in the sample of Islamic banks. 

Our analysis finds a significant difference in the effect of regulation and ownership on 

the profitability of a CB and an IB. The impact on the profitability of a CBs does not 

depend on the ownership structure of the bank. In contrast, the interaction effect of bank 

regulations and different types of bank ownership is strongly significant in the sample of 

Islamic banks.  

Finally, our paper extends the empirical literature on regulation and ownership by 

focusing on the response of banks in the MENA region for an extended period before 

and after the crisis. A recent study of Islamic banks in the GCC region by Belanès et al. 

(2015) reports a slight decline in Islamic bank efficiency further to the subprime crisis 

just like their conventional peers all over the world. We find that bank regulations have 

no influence on cost efficiency of a CB either before or after the crisis; however, the 

impact of regulations on an Islamic bank’s efficiency is strongly significant in the full 

sample period and the post-crisis period. Regarding the bank ownership structure, the 

evidence shows that foreign ownership did have a negative (positive) impact on the 

profitability of CBs (IBs), both before and after the crisis. 

The paper proceeds as follows. In section 2 we present the main findings of our 

analysis of the existing literature and formulate our hypotheses. In Section 3, we 

introduce the data set and the methodology that we use. In Section 4, we examine the 

effect of regulation and ownership on bank performance while controlling for bank-level 
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characteristics and country macroeconomic conditions. Section 5 presents robustness 

checks and alternative specifications. We conclude in Section 6. 

 

2    Literature review and empirical hypotheses 

2.1 Conventional and Islamic banking in the MENA region 

The MENA region represents a complex political and economic system. The region is 

not economically uniform and the political structures are not easily comparable among 

the MENA countries (Zeaiter and El-Khalil, 2016). Countries in this region rely on either 

oil product markets or leisure activity markets. The MENA region is predominantly bank 

based, with limited development of equities and corporate bonds with some exception 

for the GCC countries. For firms in the MENA region, the level of long-term debt as a 

percentage of total debt is extremely low, reportedly to be around 3.41% (Awartani et 

al., 2016). This feature of the financial systems in the countries from the MENA region 

could be related to the nature of corporate borrowers in the region who often have 

higher level of opaqueness, and where controlling shareholders influence the disclosure 

of information. This, in turn, causes further asymmetric information concerns for 

suppliers of finance (Koldertsova, 2011). However, a process of improvement has 

started with the introduction of corporate governance standards in the region in 2002, 

and became a part of the resolution process that followed the stock crashes of the 

largest regional stock exchanges in Saudi Arabia, United Arab Emirates and Qatar in 

2006 (Haque & Brown, 2017).  

Therefore, the analysis of the performance of banks in the MENA region became an 

important empirical question. There are well documented evidences on the efficiency of 

bank institutions in the MENA region. A small subset of these evidences focuses on 

Islamic banking either in isolation or in comparison to conventional banking. Several 

authors (Rao, 2002;  Al-Tamimi and Al-Amiri, 2003;  Cihak and Hesse, 2008; Beck 

et al., 2010; Espinosa and Prasad, 2010; Beck et al.,  2013), among others, have 

contributed to the research on the GCC region and more specifically, on  Islamic 

banking. Shafique et al. (2012) explore various reports and studies on the recent 

financial crisis of 2007-2008, and conclude that Islamic banks seem to be less affected 

by the global financial crises. Their performance was better and the relative risk was 

less during the crisis, which has increased the demand for the Islamic financial system 

in the Western world.  

In contrast to the above-mentioned studies, analyses examining the risk behavior of IBs 

are quite limited. Employing data for 1993-2004 on OECD economies, Cihak and Hesse 

(2008) document that large CBs are more stable over time than large IBs, but that small 

IBs are more financially stable than large IBs or small CBs. Subsequent cross-country 

research (Beck et al., 2013; Abedifar et al., 2013,) appears to suggest insignificant 
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difference in terms of stability. However, in contrast to previous work, they find that IBs 

have become less financially stable over time and faced greater insolvency risk than 

CBs during the years of 2008-2009. Focusing primarily on the MENA region, Hasan and 

Dridi (2010) find pre-crisis profitability of IBs to be higher than their conventional 

counterparts, although these differences dwindled during the crisis, suggesting that 

higher pre-crisis profitability of IBs was not driven by excessive risk taking. The study 

argues that weak risk management practices in some IBs may have contributed to the 

large decline in their profitability in 2009.1  

In a more recent study, Alqahtani et al. (2016) find that IBs led (lagged) CBs in terms of 

profitability in the early (later) stage of the financial crisis period for a sample of IBs and 

CBs from the GCC region. However, no evidence was found to support the view that 

Islamic banking has better weathered the financial crisis. Olson and Zoubi (2011) 

explore the determinants of profitability of IBs and CBs in 10 MENA countries for the 

years 2000-2008, and find that IBs initially weathered the onslaught of the global 

financial crisis better than commercial banks in 2007–2008. Then, as the crisis spread 

to the real economy in 2009, profitability declined substantially for IBs relative to CBs. 

Thus, the evidences on IBs superiority over the CBs especially during the crisis period, 

are mixed. To shed some light on this perplexing issue, we investigate the performance 

of 309 banks (228 CBs and 81 IBs) from 19 countries in the MENA region, over a period 

of 11 years (2005 to 2015). In line with previous findings, our first hypothesis postulates: 

H1: Islamic banks are more profitable and less risky than conventional banks. This 

effect is more pronounced in the pre-crisis period but weakens during the crisis.  

 

2.2 The influence of ownership on bank efficiency and profitability 

Another strand of the literature links bank ownership and risk taking. This relationship is 

best exemplified by considering the objective function of shareholders and the potential 

principal agent problems between shareholders and management. While privately-

owned banks tend to focus on profit maximization, government-owned banks might 

have additional considerations and not just profit maximization alone. Previous research 

on this aspect finds that banks controlled by managers exhibited lower risk than those in 

which shareholders had a controlling majority. For example, Laeven and Levine (2009) 

empirically estimate various aspects of bank management such as bank risk taking, the 

structure of ownership, and national bank regulations. They find that banks with more 

powerful owners tend to take greater risks since owners with greater power and 

                                                           
1 Amba and Almukharreq (2013) investigated the impact of the financial crisis on profitability of IBs  versus 

commercial banks using data for 92 banks in the GCC region, over the period of 4 years (2006-2009). The study 

reports that the financial crisis had a negative impact on profitability of banks in the GCC countries. 
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significant holding of cash flows have enough influence on bank managers to convince 

them to increase risk taking. The study also argues that equity holders have greater 

motivation to raise risk than outside investors and debtholders. The reason is that 

through the increase of risk managers generate higher return. Therefore, they will have 

the stimulus to enlarge the risk exposure to maximize their profit. Shehzad at al. (2010) 

find that ownership concentration significantly reduces bank risk at low levels of 

shareholder protection and supervisory control. 

Similarly, Haw et al. (2010) argue that agency problems can be severe in the banking 

sector partly because of concentrated shareholding, which leads to connected lending 

and relationship banking that may result in lower bank efficiency. Nevertheless, agency 

theory suggests that ownership concentration enhances cash flow ownership of 

controlling shareholders and reduces agency costs (La Porta et al., 2002), which in turn 

improves bank efficiency.2 Since the quality of investor protection and bank regulation is 

relatively weak in the MENA region, and ownership is concentrated as a response to 

poor legal protection of investors, we expect a positive effect of ownership concentration 

on cost efficiency. A related literature (see e.g., Haw et al., 2010) suggests that 

government control is subject to greater agency conflicts in countries with weak legal 

and regulatory institutions. Likewise, government ownership brings inefficiency because 

of conflicts between social objectives and political interests, bureaucracy and corruption, 

and interest group politics (Shleifer and Vishny, 1997). Based on these observations, 

together with the dominance of government-controlled banks in the region, we expect 

government ownership to reduce bank efficiency in the MENA region.  

Foreign banks face ‘liabilities of foreignness’3, which includes additional operating costs 

in overseas markets, and the difficulties in adopting host country norms and practices 

(Kobeissi and Sun, 2010). These additional costs related to liabilities of foreignness can 

lead to lower bank efficiency.  However, the global advantage hypothesis suggests that 

foreign banks might benefit from more advanced technologies, highly skilled labor force 

and better risk management practices (Lensink et al., 2008). This can help foreign 

banks exploit bank-specific advantages and overcome the liabilities of foreignness in 

less competitive host countries, leading to an improved bank efficiency. The previous 

evidence shows that foreign banks often outperform domestic banks in terms of 

profitability, cost efficiency and competitiveness in developing and emerging economies 

                                                           
2 In support of this argument, Iannotta et al. (2007) find that ownership concentration is associated with better loan 

quality and lower asset risk. Shehzad et al. (2010) also find that ownership concentration significantly reduces bank 

risk at low levels of shareholder protection rights and supervisory control. 

3 In the literature on MNEs , the liability of foreignness, or the costs of doing business abroad (which result in a 

competitive disadvantage for an MNE sub-unit), have been broadly defined as all of the additional costs that a firm 

operating in a market overseas incurs compared to a local firm. 
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(Micco et al., 2007). Considering the institutional similarity between emerging 

economies and MENA countries, and in line with the global advantage hypothesis 

(Haque & Brown, 2017), we expect foreign ownership to exert a positive influence on 

the cost efficiency of a bank. The effect on bank profitability should be opposite. Based 

on these expectations, we test the following hypotheses: 

H2a: Government ownership should have a negative influence on bank efficiency; 

however, the effect of ownership concentration and foreign ownership on cost efficiency 

should be positive.  

H2b: Government ownership should exert a positive influence on bank profitability; 

however, the effect of ownership concentration and foreign ownership on profitability 

should be negative. 

 

2.3 The influence of regulations on bank efficiency and profitability 

The adoption of the Basel Committee requirements provides a structural framework for 

regulatory reform initiatives in areas such as capital adequacy, disclosures, risk 

management, prudential regulation and corporate governance. These reforms are 

intended to reduce bank risk-taking behavior and to improve efficiency. 

The adoption of the Basel guidelines in the MENA region was intended to align bank 

regulation with the level of sophistication of a country's financial system (Rocha et al., 

2011). The IMF (2008) report states that nearly 68% of the Middle Eastern, and 55% of 

the African countries had complied with the Basel core principles. More recently, 

Mohseni-Cheraghlou (2012) reports a 92 percent regional compliance with Basel II 

provisions in relation to the disclosure of off-balance sheet items and risk management 

framework. The GCC countries have also made substantial progress in relation to 

higher provisional rates, tightening of personal loans, and the disclosure and sharing of 

credit information by financial institutions (Ayadi and De Groen, 2013). A recent study of 

Bitar et al. (2016) examines the impact of various regulatory capital ratios on bank 

performance using a sample of 168 banks from 17 MENA countries. The findings 

suggest that the compliance with the Basel capital requirements enhances bank 

protection against risk and improves bank efficiency and profitability. The study also 

reports that the impact of capital requirements on bank performance is more noticeable 

for too-big-to-fail banks, banks in periods of emergency, and banks in countries with 

good governance.  

Since the MENA region shows considerable progress in the implementation of the Basel 

II capital requirements and related capital regulation, this most likely will bring a more 

disciplined approach in bank lending decisions, leading to improved bank efficiency. 

Using a sample of 132 commercial banks over a period of 11 years (2002-2012), Haque 
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and Brown (2017) find that bank regulations had positive effects on cost efficiency in the 

post-global crisis period and the full sample period, suggesting improvements in the 

regulatory environment in the post-crisis period following the implementation of the 

Basel II framework. More specifically, the study reports that capital regulation had a 

positive effect on cost efficiency but not in the pre-global crisis period. In a similar 

manner, official supervisory power had a positive influence on cost efficiency, whereas 

the restriction on bank activities had shown the expected negative influence on cost 

efficiency, but not in the pre-global crisis period. Barth et al. (2013) and Chortareas et 

al. (2012) also find tighter restrictions on bank activities to have an adverse effect on 

bank efficiency, whereas Pasiouras et al. (2009) report an opposite effect. However, the 

effect on bank profitability is unknown. Thus, the empirical evidence on this issue 

appears to be mixed. We contribute to the previous analyses by testing the following 

hypotheses: 

H3a: Capital regulation and official supervisory power should have a positive influence 

on bank efficiency; however, the effect of activity restrictions on efficiency should be 

negative. 

H3b: Capital regulation and official supervisory power should exert a negative influence 

on bank profitability; however, the effect of activity restrictions on profitability should be 

positive.  

 

2.4 Interaction effects of bank regulation and ownership on bank performance 

The regulatory environment characterizes how a bank is capable of acting within an 

economy (Barth et al., 2001). While some studies (see e.g., Laeven and Levine, 2009) 

posit that the effect of bank regulation depends critically on a bank's ownership 

structure, others (Haw et al., 2010; Shehzad et al., 2010) argue that bank regulation 

might constrain the effectiveness of governance mechanisms such as ownership 

concentration. Therefore, understanding how specific regulatory and supervisory 

practices affect bank performance is important. Haque and Brown (2017) find 

inconclusive evidence regarding the effect of ownership and bank regulation on profit 

efficiency of banks in the MENA region. Their results suggested that cost efficiency is 

better explained with ownership and regulatory variables than profit efficiency, whereas 

Olson and Zoubi (2011) suggest that researchers perhaps should focus more on profit 

efficiency than cost efficiency. Despite of the importance of this concept, there are 

remarkably few empirical studies, which estimate how regulation and ownership 

structure can explain the performance of banks in the MENA region.  

The effect of regulation on bank performance can be positive or negative depending on 

a bank’s ownership structure (Laeven and Levine, 2009). Previous studies find that the 

quality of investor protection and bank regulation is relatively weak in the MENA region 
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(Rocha et al. 2011), and ownership is concentrated as a response to poor legal 

protection of investors (Omran et al., 2008). Therefore, understanding how specific 

regulatory and supervisory practices affect bank performance is important. Furthermore, 

previous research shows that the level of ownership concentration is higher in CBs, 

whereas IBs are characterized by a larger share of government ownership. Thus, we 

expect the effect of regulation to be different between CBs and IBs depending on which 

type of ownership prevails in each banking system. To produce more evidence on this 

issue, we test the following hypotheses: 

H4a: The effect of bank regulation and ownership on bank efficiency should be different 

between conventional banks and Islamic banks. 

H4b: The effect of bank regulation and ownership on bank profitability should not 

depend on whether a bank is a conventional bank or an Islamic bank. 

 

3    Data set and methodology  

3.1 Sample selection 

Due to the unavailability of data, we use an unbalanced panel data set covering 3,383 

observations from 309 banks (228 CBs and 81 IBs) based in 19 MENA countries, 

including the six GCC countries (Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and 

United Arab Emirates). This study uses country-specific and bank-level data over a 

period of 11 years (2005–2015). The ownership and financial data are collected from 

the Orbis Bank Focus database,4 together with the annual reports and websites of the 

banks included in the sample. The period of analysis represents the years for which 

financial data are currently available for the 19 countries in the MENA region that have 

CBs or IBs in their national banking sector. In addition, we use the World Bank 

database on bank regulation and supervision surveys (Barth et al., 2001, 2004, 2008) 

and the World Bank's bank regulation and supervision survey (Survey IV) to construct 

indices relating to supervisory power, capital adequacy, restrictions on bank activities, 

and private monitoring.5 Agoraki et al. (2011) argue that these indices can be more 

                                                           
4 Many prior studies (see e.g., Abedifar et al., 2013; Daher et al., 2015) used the Bankscope data (now Orbis) as a 

reliable source for IBs data. 

5 The Bank Regulation and Supervision Survey, carried out by the World Bank, is a unique source of comparable 

world-wide data on how banks are regulated and supervised around the world. The current (2012) survey provides 

information on bank regulation and supervision for 143 jurisdictions. It covers data since 2008, and therefore permits 

the examination of the recent state of bank regulation and supervision in a wide range of countries as well as 

comparison with the pre-crisis situation. The current fourth round of the survey started in 2011 and was completed in 

2012. 
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informative than dummy variables to construct a more harmonized measure.6 Since the 

World Bank data sets cover several points in time, the updated 2004-dataset is used for 

bank observations over 2004–2007, the revised 2008-dataset for bank observations 

over 2008–2010, and the current 2011-dataset for bank observations over 2011–2015. 

Moreover, the World Bank's World Development Indicators (WDI), IMF's International 

Financial Statistics, and annual reports of the central banks, are used to collect 

macroeconomic data. 

Our sample includes both public and private banks from 19 countries in the MENA 

region. Table 1 reports the total number of banks in each country, number of CBs and 

IBs, and the number of listed banks. The last two columns represent respectively, the 

average number of years of observations, and the total number of observations. The 

data contain 3,383 bank-years of observations for the various financial variables used in 

the study. All data are expressed in US dollars and the definitions of the variables are 

provided in Appendix A. We can see that 73.79% of all banks in the sample are CBs, 

while the number of banks listed on different national and regional stock exchanges is 

47.90%. The average number of years of observations is 10.64. Table 2 presents 

summary statistics of bank-level characteristics, regulatory, ownership and 

macroeconomic variables for the total sample of banks, during the observation period 

(2005-2015). We also present the sample statistics separately for CBs and IBs. We 

winsorize the bank-level explanatory variables at the 1% and 99% levels. 

 

Table 1.  Composition of banks by country 

Country Total 
Banks 

Conventional 
Banks 

Islamic 
Banks 

Listed 
Banks 

Average No. 
of Years of 

Obs. 

Total 
Observations 

Algeria 12 12 0 0 10.54 132 

Bahrain 22 9 13 12 10.56 242 

Egypt  31 29 2 11 10.81 341 

Iran (Islamic 
Republic of)  

20 
1 19 7 10.57 220 

Iraq  16 12 4 10 10.88 176 

Israel 12 12 0 7 11 121 

Jordan  15 13 2 13 10.78 165 

Kuwait  12 5 7 11 10.83 130 

Lebanon 33 32 1 6 10.80 361 

Libya  10 10 0 0 10.17 110 

Morocco  17 17 0 7 10.33 187 

Oman 9 7 2 7 10.77 99 

Palestinian 4 2 2 1 10.80 44 

                                                           
6 Since the World Bank data sets cover several points in time, the updated 2004-dataset is used for bank 

observations over 2004–2007, the revised 2008-dataset for bank observations over 2008–2010, and the current 

2011-dataset for bank observations over 2011–2015. 
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Territory  

Qatar  12 7 5 9 10.62 132 

Saudi Arabia  17 10 7 10 10.79 187 

Syrian Arab 
Republic  

12 
9 3 9 9.92 131 

Tunisia  15 13 2 9 10.83 165 

United Arab 
Emirates  

33 
23 10 19 10.73 363 

Yemen 7 5 2 0 10.38 77 

Total 309 228 81 148 10.64 3,383 

 

Source: Authors’ calculations 

 

3.2  Measurement of bank efficiency and profitability 

Delving into the determinants of banks profitability, Demirgüc-Kunt and Huizinga (1999) 

find that profitability differences among banks in 80 countries over the period of 1988 -

1995, could be reasonably explained by a set of bank-specific financial ratios (e.g., staff 

expenses to total assets, cash and securities to total assets, bank capital to total assets, 

size, etc.), macroeconomic variables (e.g., money supply growth, inflation, and interest 

rates), and industry variables (e.g., concentration and ownership structure). Several 

studies have followed this seminal work to examine the profitability of IBs (see e.g., 

Mollah et al., 2017).  

Empirical studies using accounting ratios to investigate the determinants of bank 

performance generally adopt panel techniques rather than simple ordinary least 

squares. For example, Olson and Zoubi (2011) explore the determinants of profitability 

of IBs and CBs in 10 MENA countries over the period of 2000 to 2008, and show that 

larger bank size, greater dependence upon loans for revenue, higher market 

concentration, greater GDP growth, and higher proportions of equity capital to assets, 

are generally associated with greater profitability. Higher liquidity, greater provisions for 

loan losses, cost inefficiencies, and more reliance on debt have been indicative of lower 

bank profits. The study also finds that profitability is positively related to capitalization 

strength (measured by the equity to assets ratio), and with each bank’s loan 

specialization ratio (measured by the degree to which a bank relies on loans relative to 

other earning assets). Performance is found to be negatively affected by cost 

inefficiencies and credit risk (measured by the loan loss provisions to total loans ratio).  

In this study, we follow Bitar et al. (2016) and measure bank efficiency using cost-to-

income ratio (CIR). This ratio is used to control for any cross-bank differences in terms 

of efficiency; usually, a higher value indicates a lower level of efficiency. We employ 

earnings to total assets ratio (EARTA) as a measure of bank profitability (Demirgüç-

Kunt et al., 2013; Anginer and Demirgüç-Kunt, 2014). For robustness check purposes, 

we include net interest margin (NIM) as cost efficiency measure and earnings to gross 

loans (EARGL) as profitability measure. The former is computed as the bank interest 
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income minus bank interest expenses as a percentage of earning assets (Chortareas et 

al., 2012). The latter is computed as bank interest income minus bank interest expenses 

as a percentage of gross loans. All dependent variables are described in Appendix A. 

 

Table 2. Descriptive statistics of banks 

 All banks Conventional Banks Islamic Banks 
Differen

ce  

 obs Mean 
Media

n 
SD obs Mean 

Media
n 

SD obs Mean 
Media

n 
SD p-value 

Efficiency measures            

Cost-to-
income ratio 
(CIR) 

255
0 

47.73
% 

45.41
% 

23.62% 193
7 

47.29
% 

45.09
% 

23.44% 613 49.65
% 

46.32
% 

24.00
% 

0.514 

Net interest 
margin 
(NIM) 

257
5 

3.13% 2.99% 2.91% 195
6 

3.14% 2.99% 2.62% 619 3.08
% 

2.97% 3.70
% 

0.932 

Profitability measures            

Earnings to 
total assets 
(EARTA) 

257
3 

-
0.03% 

0.32% 2.65% 195
4 

0.08% 0.29% 2.13% 619 -
0.40
% 

0.37% 3.85
% 

0.594 

Earnings to 
gross loans 
(EARGL) 

254
8 

-
1.21% 

0.68% 12.39% 193
8 

-
1.29% 

0.64% 10.56% 610 -
1.00
% 

0.87% 17.03
% 

0.013** 
 

Bank Characteristics            

Deposit/Ass
ets 

257
6 

76.88
% 

81.41
% 

15.61% 197
0 

79.17
% 

81.84
% 

11.95% 606 69.54
% 

78.80
% 

22.47
% 

0.000*** 

Loan/Assets 257
6 

46.98
% 

49.94
% 

20.97% 195
5 

45.88
% 

47.68
% 

20.44% 621 50.11
% 

57.00
% 

22.28
% 

0.009*** 

Net income/ 
Total assets 

257
8 

1.33% 1.19% 2.55% 194
8 

1.39% 1.22% 1.61% 630 1.14
% 

1.10% 4.32
% 

0.144 

Tier 1 Ratio 124
0 

17.39
% 

14.96
% 

9.57% 977 15.67
% 

14.27
% 

6.86% 263 23.68
% 

18.54
% 

14.40
% 

0.001*** 

Tangible 
equity 

260
6 

54.29
% 

13.00
% 

433.60
% 

197
1 

19.65
% 

12.45
% 

1.11% 635 1.58
% 

16.37
% 

7.84
% 

0.000*** 

Liquid asset 260
6 

28.39
% 

22.91
% 

19.43% 197
1 

29.67
% 

24.24
% 

19.58% 635 24.61
% 

20.69
% 

18.52
% 

0.000*** 

Funding 
fragility 

246
8 

15.91
% 

8.11% 21.56% 190
4 

13.00
% 

6.91% 18.02% 564 25.88
% 

15.25
% 

28.61
% 

0.000*** 

Log(Size) 260
6 

7.48 8.70 4.66 197
1 

7.61 8.81 4.44 635 7.11 8.17 5.20 0.001*** 

Other 
earning 
assets 

254
8 

0.94% 0.31% 3.02% 192
4 

0.91% 0.35% 2.83% 624 1.05
% 

0.20% 3.54
% 

0.075* 

Income 
diversity 

258
4 

49.49
% 

39.44
% 

200.96
% 

195
0 

41.74
% 

38.68
% 

222.06
% 

634 73.42
% 

45.48
% 

113.4
2% 

0.008*** 

Non-interest 
income 

258
4 

38.19
% 

32.65
% 

42.66% 195
0 

36.51
% 

32.63
% 

27.40% 634 43.44
% 

32.77
% 

71.42
% 

0.038** 

Equity 
Volatility 

131
5 

42.44
% 

27.41
% 

63.16% 101
1 

45.45
% 

26.63
% 

105.90
% 

304 47.52
% 

34.31
% 

43.33
% 

0.050** 

Log Z 260
3 

2.19 2.87 1.57 199
1 

2.32 3.00 1.56 612 1.75 2.48 1.53 0.001*** 
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Regulation and Institution            

Official 198 6.64 8.00 4.77 198 6.60 8.00 4.81 154 6.68 8.00 4.74 0.000*** 

Capital 198 4.38 5.50 3.11 198 4.29 5.00 3.11 154 4.47 6.00 3.11 0.000*** 

Restrict 198 6.10 8.00 4.45 198 6.01 8.00 4.48 154 6.18 8.00 4.43 0.000*** 

Private 
Monitoring 

198 4.98 7.00 3.42 198 4.90 7.00 3.43 154 5.06 7.00 3.41 0.627 

Institution 198 -0.42 -0.25 0.33 198 -0.43 -0.27 0.31 154 -0.41 -0.23 0.35 0.909 

State 340
9 

18.75
% 

0.00% 39.03% 250
7 

20.36
% 

0.00% 40.27% 902 16.56
% 

0.00% 36.93
% 

0.809 

Corporate Governance            

Ownership 
concentratio
n 

180
6 

51.98
% 

49.00
% 

30.22% 135
4 

52.90
% 

50.00
% 

29.62% 452 49.22
% 

40.66
% 

31.77
% 

0.635 

Government 
ownership 

403 28.38
% 

11.50
% 

34.75% 298 27.84
% 

14.73
% 

34.12% 105 29.96
% 

10.94
% 

36.44
% 

0.108 

Foreign 
ownership 

102
3 

42.06
% 

35.00
% 

31.80% 784 43.10
% 

39.05
% 

30.00% 239 38.64
% 

30.09
% 

36.88
% 

0.489 

Macroeconomic variables            

Log GDP 209 9.55 10.74 3.67 209 9.67 10.80 3.52 154 9.44 10.68 3.82 0.000*** 

Current 
Account 

209 5.11% 2.07% 16.27% 209 5.59% 3.04% 15.60% 154 4.63
% 

1.11% 16.95
% 

0.000*** 

GDP 
Growth 

209 4.24% 3.75% 7.18% 209 4.06% 3.80% 7.39% 154 4.43
% 

3.70% 6.97
% 

0.000*** 

Inflation 209 -
5.22% 

-
3.17% 

7.71% 209 -
4.93% 

-
3.07% 

7.34% 154 -
5.51
% 

-
3.26% 

8.08
% 

0.000*** 

Other Control Variables            

Political 
Stability and 
AV 

198 69.55
% 

69.89
% 

13.01% 198 69.55
% 

69.89
% 

13.01% 154 70.40
% 

71.69
% 

13.10
% 

0.000*** 

Regulatory 
Quality 

198 69.67
% 

72.73
% 

18.40% 198 69.67
% 

72.73
% 

18.40% 154 69.10
% 

68.18
% 

20.13
% 

0.002*** 

Rule of Law 198 68.60
% 

66.67
% 

17.34% 198 68.60
% 

66.67
% 

17.34% 154 68.18
% 

66.67
% 

18.30
% 

0.147 

Control of 
Corruption 

198 37.16
% 

33.33
% 

12.10% 198 37.16
% 

33.33
% 

12.10% 154 36.96
% 

33.33
% 

11.67
% 

0.095* 

 
Source: Authors’ calculations 

 

3.3. Bank-level characteristics, regulation and ownership 

Our sample includes CBs and IBs in 19 countries from the MENA region.7 Both banking 

sectors are required to follow national and international regulatory requirements under 

the supervision of the banking authorities of their host country, and both types of banks 

adhere to the same accounting standards (Alexakis and Tsikouras, 2009). Thus, the 

                                                           
7 In this paper, we use the abbreviation CB to denote all conventional banks, rather than only commercial banks. 

Data for bank holding companies, cooperative banks, investment banks, microfinance institutions, multi-lateral 

government banks, central banks, real estate and mortgage banks, credit institutions, and investment and trust corpo-

rations are not included in our analysis because these specialized financial institutions often operate differently than 

full-service commercial and Islamic banks. 
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data should be consistent across the two types of banks, but some discrepancy in their 

practices is also possible (for example, IBs must also conform to the requirements of 

the Shariah supervisory board). The choice of variables used in our analysis is guided 

by previous literature and data availability. These variables include a set of profitability 

ratios, asset composition measures, efficiency ratios, liquidity ratios, risk measures, and 

dummy variables that capture individual bank characteristics. All independent variables 

are described in Appendix A. 

As mentioned above, Table 2 compares the bank-level characteristics between the 

samples of CBs and IBs. As proxies of bank efficiency we use CIR and NIM. Bank 

profitability is measured by EARTA and EARGL. Kosmidou et al. (2007) and Van Horen 

(2007) argue that earnings to total assets ratio (ROA) is the most useful measure of 

profitability overtime because assets have a direct impact on both income and 

expenses. However, our analysis includes all four measures described in Table 2. The 

only bank performance measure that is significantly different between CBs and IBs is 

EARGL; its mean value is negative over the observation period (2005-2015) and 

amounts to -1.29% for CBs and -1.00% for IBs. Bank cost efficiency ratios are not 

statistically different between the two samples; EARTA is negative for the whole 

sample, as well as for the sample of IBs (-0.40%). As pointed out by Grassa (2012), 

Islamic profit-loss sharing products present greater insolvency risk than products offered 

by CBs, and this type of risk has a more detrimental impact on bank performance during 

a prolonged crisis. In line with this finding, CBs seem to be more profitable than IBs 

(based on EARTA ratio) over the total sample period. Furthermore, CBs have higher 

level of cost efficiency as compared with IBs (47.29% vs 49.65%). However, none of 

these ratios are statistically different between the two groups of banks.  

Next, we compare the individual bank characteristics between the two samples of 

banks, and find that the bank-specific variables are significantly different between CBs 

and IBs (except net income to total assets ratio). Regarding the asset size, IBs are 

smaller than CBs, on average. However, they tend to have higher loans to total assets 

ratio, Tier 1 ratio, funding fragility, other earnings assets, and greater proportion of non-

interest-bearing assets than CBs. These results are in line with Olson and Zoubi (2011) 

for the MENA region. Data in Table 2 show that IBs have much lower deposit to assets 

ratio (69.54% vs. 79.17%) as well as tangible equity ratio (1.58% vs. 19.67%). The data 

in Table 2 for the risk measures (equity volatility and distance to default or Z-score) 

show IBs to have, on average, higher level of risk than CBs. In line with our findings, 

Olson and Zoubi (2011) report that the Z-scores for IBs have fallen relative to CBs since 

2008. In conclusion, although IBs and CBs have similar levels of profitability they are 

significantly different when different operating characteristics are taken into 

consideration as shown in Table 2. 
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Table 2 also displays regulatory measures for the samples of CBs and IBs. We observe 

that official supervisory index, capital regulation and the restriction on bank activities are 

significantly different between the two groups of banks (the mean value is statistically 

significant at the 1% level of significance). However, these variables carry similar values 

across the two samples. Following the approach of Kaufmann et al. (2008), we create 

an index, which is the mean of six variables for each country in the sample, institution.8 

A higher value of the index indicates better institutions. The median value of this index 

for the total sample of banks is negative (-0.27), which indicates a very week 

institutional environment. The last variable to consider in our analysis is an indicator for 

state ownership, state. This variable takes value one if the state owns more than 10% of 

a bank, and zero otherwise. The data in Table 2 show that the level of state ownership 

in higher in CBs than in IBs (20.36% vs. 16.56%).  

Recent empirical literature emphasizes the importance of the nature of ownership for 

bank performance and risk taking. We also investigate the link between the type of 

ownership and bank performance. Following Haque and Brown (2017), we use three 

measures of ownership structure - ownership concentration, government ownership and 

foreign ownership. IBs are typically domestically owned and the data in Table 2 support 

this convention; the percentage of foreign ownership is much larger in CBs than in IBs 

(43.10% vs. 38.64%). Ownership concentration is around 50% in both types of banks, 

while the share of government ownership is larger for IBs. None of the three variables is 

however, statistically different between the two samples. Finally, we present the 

following macroeconomic indicators - Gross domestic product (GDP) per capita (in log 

form), the ratio of current account balance to GDP, GDP growth, and inflation. All 

macroeconomic variables are significantly different between the two samples. Table 2 

also includes information for additional control variables that measure the quality of 

institutions in a bank’s home country - political stability and absence of violence (PS), 

regulatory quality (RQ, rule of law (RL), and control of corruption (COC). Two of them 

(PS and RQ) are significantly different between the two groups; however, the difference 

in the level of corruption is only marginally significant. 

To test our hypothesis that the performance of IBs and CBs can be different before, 

during and after the crisis, we also run our descriptive analysis separately for each type 

of banks using three time periods: pre-crisis (2005-2007), crisis (2008-2009) and post-

crisis (2010-2015). The results are available upon request. The evidence shows that 

profitability as measured by EARTA, was negative for both CBs and IBs during the crisis 

                                                           
8 As proxies for country-level governance, we use the country-level indicators of Kaufmann et al. (2008). These 

indicators are obtained from combining several hundred individual variables measuring political stability, government 

effectiveness, regulatory quality, enforcement of the rule of law, corruption, and the extent to which a country’s 

citizens are able to participate in selecting their government. 
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period (-0.21% vs. -0.13%), but shows as positive in the post-crisis period only in the 

group of CBs. We note that IBs had higher profitability and lower level of inefficiency 

(based on cost-to-income ratio) as compared to CBs during the pre-crisis and crisis 

periods. However, net interest margin for IBs continue to decrease in the post-crisis 

period, whereas cost inefficiency remains relatively high in the same period as 

compared to CBs (51.66% vs. 47.02%). These findings are in line with our first 

hypothesis (H1). In addition, funding fragility is higher for IBs than CBs, (about 50% 

more), especially during the crisis period. The data confirm our observation that IBs are 

riskier than CBs in general, but the probability of default of Islamic banks has decreased 

significantly after the year of 2009. The institutional environment remains weak before, 

during and after the crisis, that is, CBs and IBs are operating in countries that are still 

facing the negative consequences of the global financial crisis but IBs have needed 

more time to recover from the crisis.  

 

4 Empirical results and analysis 

4.1 Empirical specification and preliminary tests 

A substantial body of literature has examined the variables that determine bank 

profitability and efficiency. Therefore, we first estimate the variables that are expected to 

be significant determinants of bank profitability and efficiency in the MENA region, and 

whether these determinants differ between CBs and IBs. We use an unbalanced 

dynamic panel model and employ the bank-level characteristics listed in Table 2 as 

independent variables as they may identify operational and profitability differences 

between CBs and IBs. The basic framework for our analysis is:  

 

f (CIR | EARTA) it = α + β × Xit + γ ×Yit + φ × Zit + ψ × Dummy + εit,  (1) 

 

where CIR and EARTA are respectively, cost efficiency and profitability of bank i in year 

t, α is the common intercept across banks in the random effects model, Xit is a vector of 

explanatory variables (regulation and ownership), Yit is a vector of interaction terms for 

ownership (ownership concentration, government and foreign ownership) and different 

proxies for regulation, Zit is the vector of control variables (bank accounting ratios, risk 

measures, and macroeconomic indicators), β, γ and φ are vectors of regression 

coefficients, and εit is the disturbance term that is assumed to be normally distributed 

with a mean of zero. The vector of dummy variables includes an ISLAMIC dummy 

variable that equals one if a bank is Islamic, and a LISTED dummy variable that equals 

one if a bank is listed on a national or international stock exchange. We follow the work 

of Abedifar et al. (2013) and Beck et al. (2013) and consider 2008–2009 as the crisis 

period. Accordingly, we use a crisis time dummy (CRISIS) that takes the value of one 
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for the years 2008–2009, and 0 otherwise. We also control for year and country fixed 

effects in each model.9 

Olson and Zoubi (2011) find that bank profitability is determined by individual bank-

specific characteristics such as the inefficiency ratio, capital strength, asset 

specialization ratios, and whether a bank is listed or unlisted. The paper concludes that 

the banking models across MENA countries are different, but profitability does not seem 

to be determined by whether a bank is an Islamic or a commercial bank. We run a 

number of preliminary tests to determine the specific bank-level characteristics that 

influence the performance of banks in the MENA region. The results are available upon 

request. We use as dependent variables CIR and EARTA. In support of the common 

view that traditional bank performance depends mostly on loans and deposits, we 

observe a positive and significant correlation between cost efficiency ratio and these 

two variables. Funding fragility, bank size, income diversity, non-interest income and 

risk taking are also significant determinants of a bank’s efficiency. Ownership variables 

are not associated with cost efficiency individually but when regulatory variables are 

added to the model, foreign ownership does play a significant role in explaining bank 

efficiency. The results for bank profitability are quite similar.  

An important finding of this analysis is that bank efficiency is strongly dependent on the 

type of the banking system – conventional or Islamic (the dummy variable for IBs is 

positive and strongly significant in all models). However, bank profitability does not 

seem to be determined by whether a bank is a CB or an IB. Furthermore, we find that 

banks are more cost efficient but less profitable when a bank is listed on a national or 

regional stock exchange. Finally, we observe a significant effect of the global financial 

crisis on bank performance in the MENA region.  

 

4.2 The effect of regulation and ownership on bank performance 

Given that bank regulation (and more particularly Basel II regulations) does not 

differentiate on bank ownership type, it is important to investigate whether the effect of 

regulation on bank efficiency and profitability depends on the type of ownership. To test 

this hypothesis, we introduce in equation (1) an interaction term between regulatory 

variables (official supervisory power, capital regulation, activity restrictions and private 

monitoring) and ownership indicator variables (concentration, government and foreign 

ownership).  We expect regulatory measures to have a significant influence on the 

performance of banks in the MENA region. In addition, we hypothesize that ownership 

concentration and government ownership should have negative impact on a bank’s cost 

                                                           
9 We performed a Hausman test to determine whether to choose random-effect or fixed-effect models. The Hausman 

test rejects the fixed effects specification at the 1% level for all independent variables. 
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efficiency, whereas foreign ownership effect should be positive. For bank profitability, 

these individual effects should be opposite. For the interaction variable, we expect that 

the effect of bank regulation may be different depending on bank ownership type, to the 

main results. 

The outputs of the regression analysis for bank efficiency are reported in Table 3. In 

model 1 we estimate the individual effect of regulatory and ownership variables. Only 

the index of bank capital regulation seems to have a significant influence on cost 

efficiency. In line with prior literature, we find that better capital regulation is associated 

with an improved efficiency of a bank (the estimated coefficient of capital variable is 

negative and strongly significant). This is partially in line with hypothesis (3a): Capital 

regulation and official supervisory power should have a positive influence on bank 

efficiency. The rest of the regulatory variables are, however, insignificant. Although the 

ownership variables carry the correct sign, none of them is statistically significant. This 

contradicts our second hypothesis (H2a): “Government ownership should have a 

negative influence on bank efficiency; however, the effect of ownership concentration 

and foreign ownership on cost efficiency should be positive.”  

In line with previous findings (see Table 2), we find a negative association between the 

quality of institutions and a bank’s cost efficiency. We also include bank-level 

characteristics, risk measures and macroeconomic variables determined in step one, 

and we find these variables to have a strong influence on bank efficiency. All dummy 

variables are strongly significant. In the next three models, we introduce an interaction 

term between regulatory variables and each ownership variable (see Models 2 to 4). We 

observe that both the official supervisory index and the interaction term between this 

index and each ownership variable are statistically significant. Individually, the 

increased level of official supervisory power has a negative influence of on a bank’s cost 

efficiency but this effect is less pronounced for banks with higher level of ownership 

concentration, bigger share of government ownership or larger foreign presence. The 

positive impact of increased capital regulation on efficiency, however, does not depend 

on bank ownership type. As regulatory variables may be correlated with each other, in 

Models 5 to 8, we introduce an interaction term between each regulatory variable and 

the ownership variables one at a time. We observe that individually all the regulatory 

measures (except capital regulation) have no influence on bank efficiency; however, 

when they are interacted with government ownership variable, this effect is strongly 

significant and leads to an improved cost efficiency. 
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Table 3: Panel regressions of bank efficiency (All banks, 2005-2015) 

Explanatory 
Variables 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

Constant 0.251*** 0.248*** 0.252*** 0.258*** 0.252** 0.255*** 0.253*** 0.254*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Official 0.002 0.005** 0.003* 0.004* 0.003 0.002 0.003 0.003 

 (0.189) (0.034) (0.092) (0.062) (0.158) (0.193) (0.177) (0.185) 

Capital -0.011** -0.015*** -0.011** -0.011** -0.011*** -0.012*** -0.011*** -0.011** 

 (0.013) (0.005) (0.010) (0.017) (0.009) (0.008) (0.009) (0.013) 

Restrict -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 

 (0.480) (0.741) (0.398) (0.511) (0.463) (0.466) (0.432) (0.495) 

Private Monitoring 0.002 0.001 0.003 -0.000 0.003 0.003 0.003 0.001 

 (0.421) (0.804) (0.370) (0.993) (0.349) (0.348) (0.335) (0.566) 

Ownership  0.008 0.004 0.008 0.009 0.007 0.001 0.008 0.004 

 (0.493) (0.816) (0.497) (0.454) (0.729) (0.952) (0.686) (0.832) 

Government  0.027 0.034 0.081*** 0.023 0.080** 0.066** 0.065** 0.064** 

 (0.273) (0.179) (0.008) (0.364) (0.013) (0.036) (0.041) (0.044) 

Foreign  -0.020 -0.022 -0.021 -0.053** -0.032 -0.045* -0.040* -0.052** 

 (0.230) (0.186) (0.212) (0.028) (0.210) (0.082) (0.121) (0.047) 

Official x OC  -0.010*   0.000    

  (0.062)   (0.916)    

Capital x OC  0.014    0.001   

  (0.154)    (0.634)   

Restrict x OC  -0.001     0.000  

  (0.754)     (0.958)  

Priv Monitor x OC  0.005      0.001 

  (0.505)      (0.772) 

Official x GO   -0.026**  -0.014***    

   (0.024)  (0.004)    

Capital x GO   0.002   -0.021**   

   (0.937)   (0.021)   

Restrict x GO   0.025    -0.013**  

   (0.313)    (0.024)  

Priv Monitor x GO   -0.014     -0.016** 

   (0.689)     (0.027) 

Official x FO    -0.013* 0.002    

    (0.101) (0.530)    

Capital x FO    0.011  0.006   

    (0.464)  (0.191)   

Restrict x FO    -0.001   0.003  

    (0.864)   (0.299)  

Priv Monitor x FO    0.018*    0.007 

    (0.094)    (0.102) 

Institution 0.063** 0.070** 0.061** 0.067** 0.063** 0.063** 0.064** 0.064** 

 (0.024) (0.013) (0.029) (0.018) (0.025) (0.024) (0.023) (0.023) 

ISLAMIC_D 0.057*** 0.057*** 0.056*** 0.058*** 0.056*** 0.056*** 0.056*** 0.057*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

LISTED_D -0.027*** -0.027*** -0.026*** -0.027*** -0.026*** -0.026*** -0.026*** -0.026*** 

 (0.002) (0.002) (0.003) (0.002) (0.003) (0.002) (0.003) (0.003) 

CRISIS_D -0.020** -0.020** -0.021** -0.020** -0.021** -0.021** -0.021** -0.021** 

 (0.036) (0.035) (0.030) (0.038) (0.028) (0.029) (0.029) (0.028) 

Bank 
characteristics 

Yes Yes Yes Yes Yes Yes Yes Yes 
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Macroeconomic 
factors 

Yes Yes Yes Yes Yes Yes Yes Yes 

Country Dummy Yes Yes Yes Yes Yes Yes Yes Yes 

Number of 
Observations 

3409 3409 3409 3409 3409 3409 3409 3409 

R-squared 
(Overall) 

0.5123 0.5132 0.5139 0.5136 0.5138 0.5136 0.5134 0.5137 

   
Source: Authors’ calculations 
 

Table 4: Panel regressions of bank profitability (All banks, 2005-2015) 

Explanatory 
Variables 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

Constant 0.169*** 0.169*** 0.172*** 0.177*** 0.174** 0.174*** 0.176*** 0.171*** 

 (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) 

Official -0.007** -0.006* -0.008** -0.007** -0.009*** -0.007** -0.008** -0.007** 

 (0.010) (0.055) (0.010) (0.019) (0.003) (0.010) (0.009) (0.009) 

Capital -0.010* -0.005 -0.008 -0.011* -0.009 -0.012** -0.010 -0.009 

 (0.102) (0.447) (0.156) (0.072) (0.105) (0.044) (0.102) (0.119) 

Restrict 0.007** 0.008** 0.007** 0.007** 0.007** 0.007** 0.006** 0.008*** 

 (0.011) (0.022) (0.015) (0.034) (0.011) (0.011) (0.047) (0.009) 

Private Monitoring 0.006 0.001 0.005 0.007 0.006 0.006 0.006 0.003 

 (0.162) (0.742) (0.204) (0.133) (0.152) (0.148) (0.151) (0.490) 

Ownership  0.002 -0.044* 0.002 0.003 -0.020 -0.024 -0.021 -0.047* 

 (0.887) (0.081) (0.903) (0.828) (0.446) (0.363) (0.423) (0.083) 

Government  -0.046 -0.031 -0.058 -0.050 -0.049 -0.040 -0.050 -0.029 

 (0.169) (0.355) (0.161) (0.138) (0.259) (0.342) (0.238) (0.496) 

Foreign  -0.023 -0.019 -0.023 -0.064* -0.046 -0.047 -0.050 -0.025 

 (0.303) (0.401) (0.309) (0.050) (0.188) (0.177) (0.152) (0.477) 

Official x OC  -0.004   0.003    

  (0.579)   (0.252)    

Capital x OC  -0.014    0.007   

  (0.276)    (0.176)   

Restrict x OC  -0.000     0.004  

  (0.988)     (0.212)  

Priv Monitor x OC  0.030**      0.011** 

  (0.011)      (0.017) 

Official x GO   -0.000  0.001    

   (0.950)  (0.772)    

Capital x GO   -0.044   0.000   

   (0.352)   (0.973)   

Restrict x GO   0.022    0.003  

   (0.515)    (0.685)  

Priv Monitor x GO   0.012     0.000 

   (0.788)     (0.928) 

Official x FO    -0.001 0.004    

    (0.863) (0.323)    

Capital x FO    0.011  0.006   

    (0.573)  (0.322)   

Restrict x FO    0.007   0.005  

    (0.547)   (0.249)  

Priv Monitor x GO    -0.007    0.001 

    (0.622)    (0.816) 
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Institution -0.086** -0.082** -0.090** -0.086** -0.087** -0.083** -0.087** -0.083** 

 (0.022) (0.031) (0.018) (0.023) (0.021) (0.028) (0.021) (0.029) 

ISLAMIC_D 0.007 0.007 0.007 0.007 0.007 0.007 0.007 0.007 

 (0.589) (0.566) (0.606) (0.590) (0.570) (0.581) (0.588) (0.584) 

LISTED_D -0.028** -0.029** -0.029** -0.029** -0.029** -0.029** -0.029** -0.029** 

 (0.016) (0.013) (0.014) (0.012) (0.013) (0.014) (0.012) (0.014) 

CRISIS_D -0.021* -0.020 -0.021 -0.021* --0.021* -0.021* -0.021* -0.020* 

 (0.101) (0.116) (0.106) (0.098) (0.103) (0.102) (0.108) (0.110) 

Bank 
characteristics 

Yes Yes Yes Yes Yes Yes Yes Yes 

Macroeconomic 
factors 

Yes Yes Yes Yes Yes Yes Yes Yes 

Country Dummy Yes Yes Yes Yes Yes Yes Yes Yes 
Number of 

Observations 

3409 3409 3409 3409 3409 3409 3409 3409 

R-squared (Overall) 0.0901 0.0931 0.0905 0.0912 0.0914 0.0915 0.0917 0.0924 

 
Source: Authors’ calculations 

 

In line with our second hypothesis, foreign ownership has a positive influence on bank 

efficiency; however, we do not find evidence that this effect is correlated with bank 

regulations (all interaction terms with the regulatory measures are statistically 

insignificant). As expected, bank-level characteristics such as deposits, loans, bank 

size, income diversity and non-interest income are important determinants of bank 

efficiency.  Low level of risk (as measured by higher distance to default) is associated 

with an improved bank’s cost efficiency. The effects of whether a bank is an Islamic or a 

CB, or the bank is listed or not on a national or international stock exchange, are also 

significant in all models. The evidence shows that banks in the MENA region had 

achieved higher efficiency during the crisis than in other time periods. 

Table 4 reports the outputs from regressions of bank profitability. Our results are 

different from those reported in a similar study by Haque and Brown (2017). We find 

that all the regulatory measures (except private monitoring) have a strong influence on 

bank profitability. More specifically, capital regulation and official supervisory power 

have a negative impact on a bank’s profitability, whereas restrictions on bank activities 

are positively associated with bank performance. This result is in line with our third 

hypothesis (H3b). However, none of the ownership variables is significant. This result 

contradicts our second hypothesis (H2b): “Government ownership should exert a 

positive influence on bank profitability; however, the effect of ownership concentration 

and foreign ownership on bank profitability should be negative”. Next, we introduce an 

interaction term between regulatory measures and each ownership variable. 

Surprisingly, the interaction effect of regulation and ownership on bank profitability is 

insignificant in all models. There is limited evidence that the positive impact of 

regulatory empowerment of private monitoring on a bank’s profitability is significant only 

for the banks with higher level of ownership concentration (see Models 2 and 8). A 
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better quality of institutions is associated with poorer performance of banks in the 

respective country. In line with Olson and Zoubi (2011), the profitability does not seem 

to be determined by whether a bank is an Islamic or a commercial bank; however, 

private banks seem to be more profitable. As expected, banks are less profitable during 

the crisis periods. 

The results reported in Tables 3 and 4 do not answer the question of whether the 

impact of regulation and ownership on bank efficiency and profitability is significantly 

different between Islamic and CBs. To the best of our knowledge this is the only study 

to have addressed this important question. It is also worth to investigate the reasons of 

such differences. Therefore, we run our analysis separately for the sample of CBs and 

the sample of IBs. In the next two tables, we report our results for bank efficiency for 

each type of banks. We do not find evidence of a significant influence of regulatory 

measures on the cost efficiency of a CB (see Table 5). 

 
Table 5: Panel regressions of bank efficiency (Conventional banks, 2005-2015) 

Explanatory 
Variables 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

Constant 0.228*** 0.227*** 0.229*** 0.241*** 0.229*** 0.234*** 0.231*** 0.234*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) 

Official 0.000 0.003 0.002 0.003 0.001 0.001 0.001 0.001 

 (0.772) (0.210) (0.412) (0.269) (0.569) (0.772) (0.699) (0.730) 

Capital -0.002 -0.012** -0.004 -0.004 -0.003 -0.003 -0.003 -0.002 

 (0.581) (0.042) (0.418) (0.374) (0.466) (0.456) (0.487) (0.591) 

Restrict 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

 (0.917) (0.736) (0.985) (0.985) (0.959) (0.954) (0.959) (0.948) 

Private Monitoring -0.003 -0.000 -0.002 -0.005 -0.002 -0.002 -0.002 -0.003 

 (0.411) (0.980) (0.530) (0.203) (0.529) (0.505) (0.545) (0.398) 

Ownership  0.011 0.012 0.013 0.010 0.010 0.004 0.015 0.019 

 (0.450) (0.560) (0.381) (0.479) (0.650) (0.840) (0.494) (0.415) 

Government  0.040 0.050* 0.138*** 0.034 0.140*** 0.103*** 0.113*** 0.100** 

 (0.174) (0.093) (0.000) (0.241) (0.001) (0.007) (0.004) (0.010) 

Foreign  -0.016 -0.019 -0.017 -0.051** -0.025 -0.045* -0.038 -0.055* 

 (0.390) (0.304) (0.358) (0.049) (0.370) (0.106) (0.166) (0.052) 

Official x OC  -0.010*   0.000    

  (0.094)   (0.897)    

Capital x OC  0.032***    0.001   

  (0.005)    (0.688)   

Restrict x OC  -0.002     -0.001  

  (0.694)     (0.858)  

Priv Monitor x OC  -0.010      -0.001 

  (0.309)      (0.699) 

Official x GO   -0.029**  -0.021***    

   (0.016)  (0.000)    

Capital x GO   0.016   -0.029***   

   (0.659)   (0.005)   

Restrict x GO   0.006    -0.020***  

   (0.809)    (0.002)  

Priv Monitor x GO   -0.006     -0.022*** 
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   (0.862)     (0.009) 

Official x FO    -0.019** 0.001    

    (0.041) (0.683)    

Capital x FO    0.028*  0.008   

    (0.095)  (0.152)   

Restrict x FO    -0.002   0.004  

    (0.821)   (0.276)  

Priv Monitor x GO    0.013    0.010* 

    (0.269)    (0.065) 

Institution 0.068** 0.077** 0.068** 0.078** 0.068** 0.068** 0.069** 0.068** 

 (0.043) (0.023) (0.043) (0.022) (0.045) (0.045) (0.040) (0.044) 

LISTED_D -0.016 -0.016 -0.015 -0.018 -0.015 -0.016 -0.016 -0.016 

 (0.123) (0.127) (0.153) (0.100) (0.150) (0.128) (0.143) (0.141) 

CRISIS_D -0.014 -0.014 -0.014 -0.013 -0.014 -0.014 -0.014 -0.015 

 (0.193) (0.197) (0.202) (0.221) (0.195) (0.187) (0.184) (0.175) 

Bank 
characteristics 

Yes Yes Yes Yes Yes Yes Yes Yes 

Macroeconomic 
factors 

Yes Yes Yes Yes Yes Yes Yes Yes 

Country Dummy Yes Yes Yes Yes Yes Yes Yes Yes 

Number of 
Observations 

2507 2507 2507 2507 2507 2507 2507 2507 

R-squared 
(Overall) 

0.5104 0.5123 0.5140 0.5128 0.5139 0.5130 0.5130 0.5132 

   
Source: Authors’ calculations 

 
Table 6: Panel regressions of bank efficiency (Islamic banks, 2005-2015) 

Explanatory 
Variables 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

Constant 0.213*** 0.221*** 0.225*** 0.246*** 0.250*** 0.230*** 0.237** 0.263*** 

 (0.006) (0.006) (0.004) (0.002) (0.002) (0.005) (0.004) (0.001) 

Official 0.011** 0.012** 0.012** 0.008* 0.010** 0.011** 0.011** 0.011** 

 (0.015) (0.030) (0.010) (0.103) (0.033) (0.015) (0.013) (0.014) 

Capital -0.032*** -0.015 -0.029*** -0.026** -0.031*** -0.032*** -0.031*** -0.030*** 

 (0.001) (0.187) (0.003) (0.012) (0.001) (0.001) (0.001) (0.002) 

Restrict -0.013** -0.016** -0.016*** -0.009 -0.013** -0.013** -0.015** -0.013** 

 (0.029) (0.037) (0.007) (0.166) (0.025) (0.026) (0.015) (0.025) 

Private Monitoring 0.020*** 0.009** 0.020*** 0.013** 0.020*** 0.020*** 0.020*** 0.017*** 

 (0.001) (0.017) (0.001) (0.044) (0.001) (0.001) (0.001) (0.007) 

Ownership  -0.017 -0.054 -0.021 -0.014 -0.021 -0.016 -0.034 -0.043 

 (0.498) (0.184) (0.407) (0.574) (0.612) (0.694) (0.403) (0.305) 

Government  -0.000 0.021 -0.003 -0.002 -0.004 -0.001 0.000 0.011 

 (0.995) (0.681) (0.950) (0.959) (0.933) (0.989) (0.999) (0.838) 

Foreign  -0.025 -0.015 -0.033 -0.111 -0.104 -0.066 -0.053 -0.105 

 (0.503) (0.680) (0.394) (0.109) (0.136) (0.338) (0.442) (0.139) 

Official x OC  0.005   0.001    

  (0.719)   (0.804)    

Capital x OC  -0.064**    0.000   

  (0.010)    (0.985)   

Restrict x OC  0.013     0.003  

  (0.378)     (0.519)  

Priv Monitor x OC  0.038**      0.006 
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  (0.015)      (0.352) 

Official x GO   -0.022  0.005    

   (0.658)  (0.706)    

Capital x GO   0.091   -0.001   

   (0.534)   0.947)   

Restrict x GO   0.322**    0.010  

   (0.028)    (0.506)  

Priv Monitor x GO   -0.416     0.004 

   (0.107)     (0.801) 

Official x FO    0.027 0.011    

    (0.214) (0.168)    

Capital x FO    -0.047  0.008   

    (0.151)  (0.477)   

Restrict x FO    -0.027   0.004  

    (0.254)   (0.606)  

Priv Monitor x GO    0.056**    0.015 

    (0.050)    (0.163) 

Institution 0.098* 0.089 0.107* 0.099* 0.100* 0.098* 0.102* 0.104* 

 (0.091) (0.125) (0.064) (0.087) (0.084) (0.092) (0.080) (0.074) 

LISTED_D -0.046*** -0.045*** -0.049*** -0.046*** -0.047*** -0.046*** -0.047*** -0.047*** 

 (0.004) (0.004) (0.002) (0.004) (0.004) (0.004) (0.003) (0.003) 

CRISIS_D -0.033* -0.027* --0.034* -0.033* -0.033* --0.034* -0.032* -0.033* 

 (0.072) (0.144) (0.068) (0.077) (0.074) (0.067) (0.085) (0.072) 

Bank 
characteristics 

Yes Yes Yes Yes Yes Yes Yes Yes 

Macroeconomic 
factors 

Yes Yes Yes Yes Yes Yes Yes Yes 

Country Dummy Yes Yes Yes Yes Yes Yes Yes Yes 

Number of 
Observations 

902 902 902 902 902 902 902 902 

R-squared 
(Overall) 

0.5893 0.594 0.5929 0.5934 0.5904 0.5896 0.5900 0.5912 

   
Source: Authors’ calculations 
 

However, better capital regulation and more restrictions on bank activities are strongly 

associated with an improved level of efficiency of an IB, whilst the impact of the official 

supervisory index and private monitoring on the efficiency level is strongly negative (see 

Table 6). The quality of institutions is strongly correlated with the cost efficiency of both 

CBs and IBs. Surprisingly, ownership structure has no role to play in explaining the 

efficiency of a CB or IB (see Model 1 in each table).  

Next, we add an interaction term between regulatory variables and each ownership 

variable. We find that individually, both government ownership and foreign ownership 

have strong influence on the cost efficiency of a CB. When they are interacted with 

regulatory measures, the positive effect of regulations is significant only for CBs with 

higher level of government ownership. In contrast, the efficiency performance of IBs 

does not depend on the type of ownership structure. The interaction effect of regulatory 

measures and bank ownership structure is found insignificant in all models. There is 
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only limited evidence that the effect of capital regulation and private monitoring is more 

pronounced for banks with higher level of ownership concentration. These findings are 

in line with our last hypothesis (H4a): “The effect of bank regulation and ownership on 

bank efficiency should be different between conventional banks and Islamic banks.” As 

expected, bank-level characteristics are important determinants of bank efficiency. IBs 

that are listed on a national or international stock exchange are more efficient than 

private banks.  

In Tables 7 and 8 we report our results for bank profitability. We find evidence for a 

significant influence of regulatory measures (more specifically, the index of official 

supervisory power and activity restrictions) on the profitability of a CB (see Model 1 in 

Table 7). As expected, foreign ownership has a negative impact on the profitability of a 

CB. The results in Table 8 show that only capital regulation is strongly associated with 

an IB’s profitability. We observe a significant difference between the two samples when 

the interaction term is introduced in the model. We find that the influence of regulatory 

measures on the profitability of a CB does not depend on the ownership structure of the 

bank (except for the interaction effect between private monitoring and ownership 

concentration). In contrast, the interaction effect of regulatory measures and different 

types of ownership is strongly significant in the sample of Islamic banks. This 

contradicts our last hypothesis (H4b): “The effect of bank regulation and ownership on 

bank profitability should not depend on whether a bank is conventional or Islamic bank.” 

The negative association of the quality of institutions with bank profitability is significant 

only in the sample of CBs. However, in both samples, banks that are taking on more 

risk, are more profitable. In contrast to CBs, the profitability of an IB does not depend on 

whether the bank is a public or private entity.  

 
Table 7: Panel regressions of bank profitability (Conventional Banks, 2005-2015) 

Explanatory 
Variables 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

Constant 0.153** 0.152** 0.154** 0.153** 0.153** 0.149** 0.153** 0.148** 

 (0.018) (0.019) (0.018) (0.019) (0.019) (0.022) (0.019) (0.023) 

Official -0.010*** -0.008** -0.010*** -0.011*** -0.011*** -0.010*** -0.011*** -0.010*** 

 (0.004) (0.044) (0.005) (0.005) (0.002) (0.004) (0.003) (0.003) 

Capital -0.006 -0.000 -0.005 -0.004 -0.006 -0.008 -0.006 -0.006 

 (0.368) (0.957) (0.432) (0.529) (0.400) (0.264) (0.389) (0.367) 

Restrict 0.009** 0.007* 0.009** 0.008** 0.009** 0.009** 0.007** 0.009*** 

 (0.011) (0.064) (0.012) (0.030|) (0.011) (0.010) (0.032) (0.008) 

Private Monitoring 0.008 0.000 0.007 0.008 0.008 0.008 0.008 0.006 

 (0.127) (0.963) (0.199) (0.164) (0.137) (0.135) (0.135) (0.295) 

Ownership  0.021 -0.013 0.020 0.022 0.001 -0.006 -0.011 -0.026 

 (0.329) (0.653) (0.343) (0.289) (0.970) (0.836) (0.732) (0.421) 

Government  -0.035 -0.030 -0.079 -0.034 -0.064 -0.058 -0.058 -0.054 

 (0.401) (0.482) (0.153) (0.411) (0.258) (0.291) (0.290) (0.324) 

Foreign  -0.079*** -0.076*** -0.078*** -0.086** -0.078** -0.064* -0.072* -0.052* 

 (0.004) (0.005) (0.004) (0.021) (0.050) (0.102) (0.070) (0.099) 
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Official x OC  -0.008   0.003    

  (0.330)   (0.440)    

Capital x OC  -0.023    0.007   

  (0.154)    (0.254)   

Restrict x OC  0.008     0.005  

  (0.370)     (0.179)  

Priv Monitor x OC  0.031**      0.011* 

  (0.041)      (0.061) 

Official x GO   0.002  0.006    

   (0.882)  (0.419)    

Capital x GO   -0.029   0.012   

   (0.582)   (0.386)   

Restrict x GO   -0.014    0.007  

   (0.698)    (0.414)  

Priv Monitor x GO   0.052     0.009 

   (0.311)     (0.423) 

Official x FO    0.003 0.000    

    (0.793) (0.970)    

Capital x FO    -0.022  -0.003   

    (0.367)  (0.645)   

Restrict x FO    0.013   -0.000  

    (0.381)   (0.913)  

Priv Monitor x FO    -0.000    -0.005 

    (0.977)    (0.443) 

Institution -0.107** -0.106** -0.107** -0.115** -0.109** -0.106** -0.110** -0.106** 

 (0.027) (0.028) (0.028) (0.018) (0.024) (0.028) (0.022) (0.027) 

LISTED_D -0.032** -0.033** -0.033** -0.032** -0.033** -0.033** -0.033** -0.033** 

 (0.038) (0.033) (0.032) (0.037) (0.033) (0.033) (0.032) (0.031) 

CRISIS_D -0.019 -0.019 -0.019 -0.020 -0.019 -0.019 -0.019 -0.019 

 (0.218) (0.222) (0.231) (0.209) (0.218) (0.224) (0.224) (0.230) 

Bank 
characteristics 

Yes Yes Yes Yes Yes Yes Yes Yes 

Macroeconomic Yes Yes Yes Yes Yes Yes Yes Yes 

Country Dummy Yes Yes Yes Yes Yes Yes Yes Yes 

Number of 
Observations 

2507 2507 2507 2507 2507 2507 2507 2507 

R-squared 
(Overall) 

0.0952 0.0981 0.0961 0.0958 0.0960 0.0962 0.0965 0.0973 

 
Source: Authors’ calculations 

 
Table 8: Panel regressions of bank profitability (Islamic banks, 2005-2015) 

Explanatory 
Variables 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

Constant -0.188** -0.151* -0.158* -0.014 0.069 0.058 -0.128 0.081 

 (0.038) (0.103) (0.075) (0.797) (0.537) (0.601) (0.177) (0.463) 

Official -0.001 -0.006 0.001 0.002 0.000 0.001 0.000 0.000 

 (0.976) (0.336) (0.725) (0.662) (0.998) (0.885) (0.956) (0.949) 

Capital -0.024** -0.029** -0.021** -0.022** -0.027** -0.029** -0.025** -0.024** 

 (0.029) (0.026) (0.050) (0.050) (0.018) (0.010) (0.024) (0.033) 

Restrict 0.006 0.022** 0.000 0.000 0.004 0.005 0.003 0.006 

 (0.397) (0.016) (0.972) (0.966) (0.504) (0.456) (0.647) (0.344) 

Private Monitoring 0.004 -0.005 0.007 0.006 0.006 0.006 0.006 0.001 
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 (0.535) (0.549) (0.302) (0.398) (0.434) (0.433) (0.346) (0.933) 

Ownership  -0.008 -0.074 -0.031 -0.040 -0.087* -0.095** -0.037 -0.125* 

 (0.778) (0.116) (0.275) (0.178) (0.076) (0.049) (0.432) (0.012) 

Government  -0.100* -0.051 -0.017 -0.005 0.023 0.038 -0.030 0.058 

 (0.070) (0.398) (0.759) (0.919) (0.718) (0.556) (0.646) (0.377) 

Foreign  0.209*** 0.214*** 0.188*** 0.196*** 0.136* 0.110 0.092 0.192** 

 (0.000) (0.000) (0.000) (0.000) (0.092) (0.169) (0.249) (0.021) 

Official x OC  0.017   0.009*    

  (0.321)   (0.086)    

Capital x OC  0.014**    0.016*   

  (0.020)    (0.056)   

Restrict x OC  -0.050***     0.004*  

  (0.005)     (0.489)  

Priv Monitor x OC  0.035*      0.020** 

  (0.052)      (0.010) 

Official x GO   -0.027  -0.062***    

   (0.640)  (0.000)    

Capital x GO   0.331**   -0.130***   

   (0.049)   (0.000)   

Restrict x GO   0.767***    -0.054***  

   (0.000)    (0.004)  

Priv Monitor x GO   -1.207***     -0.092*** 

   (0.000)     (0.000) 

Official x FO    -0.034 0.012*    

    (0.554) (0.107)    

Capital x FO    0.328*  0.022*   

    (0.052)  (0.091)   

Restrict x FO    0.769***   0.018*  

    (0.000)   (0.072)  

Priv Monitor x GO    -1.198***    0.005** 

    (0.000)    (0.049) 

Institution -0.028 -0.010 -0.002 -0.003 -0.002 -0.004 -0.020 -0.006 

 (0.676) (0.874) (0.967) (0.962) (0.966) (0.948) (0.762) (0.926) 

LISTED_D -0.015 -0.019 -0.013 -0.013 -0.007 -0.007 -0.009 -0.008 

 (0.418) (0.306) (0.465) (0.459) (0.682) (0.701) 0.615) (0.656) 

CRISIS_D -0.021 -0.024 -0.030 -0.027 -0.030 -0.033 -0.026 -0.030 

 (0.332) (0.264) (0.151) (0.213) (0.155) (0.111) (0.220) (0.157) 

Bank 
characteristics 

Yes Yes Yes Yes Yes Yes Yes Yes 

Macroeconomic Yes Yes Yes Yes Yes Yes Yes Yes 

Country Dummy Yes Yes Yes Yes Yes Yes Yes Yes 

Number of 
Observations 

902 902 902 902 902 902 902 902 

R-squared 
(Overall) 

0.1465 0.1587 0.1855 0.1822 0.1608 0.1686 0.1594 0.1652 

   
Source: Authors’ calculations 

 

4.3 Bank efficiency and bank profitability before and after the crisis 

In the previous analysis, we find that the crisis dummy is strongly significant, and thus 

we expect the determinants of bank performance to be different before and after the 
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global financial crisis. We observed that IBs are more profitable than CBs but not after 

the crisis. Furthermore, IBs are more cost efficient during the crisis but not in the post-

crisis period.  

We further investigate this issue by examining the main determinants of bank efficiency 

and profitability for each group of banks, before and after the crisis. Table 9 reports the 

results for bank efficiency. In line with our expectations, we find that in the pre-crisis 

period, regulatory measures have no influence on the cost efficiency of a CB. These 

effects are also insignificant in the post-crisis period. However, we find opposing results 

for IBs – all regulatory measures are strongly correlated with the level of efficiency of an 

IB. Though these effects are weak in the pre-crisis period, after the crisis, the influence 

of bank regulations on bank efficiency is strongly significant. This provides further 

evidence of the positive effects from the implementation of the Basel regulations in the 

MENA region and supports the hypothesis that bank supervisors are able to promote 

efficient banks in the MENA region (Haque and Brown, 2017). 

The effect of ownership structure on the level of bank efficiency is found to be relatively 

weak whether a bank is a CB or an IB. We only find limited evidence that CBs with 

higher percentage of ownership concentration or larger share of government ownership 

are less efficient in the pre-crisis period (see Model 2). In an unreported test, we add an 

interaction term between regulatory variables and each ownership variable. The results 

show that before the crisis, the impact of bank regulations on the cost efficiency of a CB 

is significant only for banks with higher level of foreign ownership. The interaction effect 

of regulation and bank ownership structure is, however, insignificant in the sample of 

IBs. In the post-crisis period, the influence of regulations on bank efficiency is more 

pronounced in the group of IBs, especially for those banks that have higher level of 

ownership concentration. Specific bank-level characteristics are also important 

determinants of cost efficiency, both in the pre-crisis and post-crisis periods.  

The results reported in Table 10 for bank profitability reveal some interesting differences 

between the two groups of banks. For example, the evidence shows that regulatory 

measures do not have an impact on a CB profitability (except private monitoring); 

however, this effect is strongly significant in the post-crisis period. In line with our third 

hypothesis, we find that capital regulation and activity restrictions are important 

determinants of profitability of an IB, both in the pre-crisis and post-crisis periods. 

Regarding the bank ownership structure, the evidence shows that foreign ownership 

does have a significant influence on bank profitability, before and after the crisis; this 

effect is negative for CBs but positive for IBs. To test the effect of regulation and 

ownership on bank profitability, we run additional regressions with an interaction term 

between regulatory measures and each ownership variable. The results from an 

unreported test show that, in the sample of conventional banks, the interaction effect is 

relatively weak, both before and after the crisis. However, we observe a significant 

27 May 2019, 11th Economics & Finance Conference, Rome ISBN 978-80-87927-56-4, IISES

161https://www.iises.net/proceedings/11th-economics-finance-conference-rome/front-page



impact of regulation and ownership on the profitability of an IB, but not in the pre-crisis 

period.   

 

5 Robustness checks and alternative specifications 

For robustness purposes, in addition to the fixed and random effects models (reported 

in the previous tables), the analysis employs identical specifications using the GMM 

estimator, developed by Arellano and Bover (1995). This estimator controls for the 

presence of unobserved firm-specific effects and for the endogeneity of explanatory 

variables. The instruments used depend on the assumption made as to whether the 

variables are endogenous or predetermined, or exogenous. Instrument validity is tested 

using the Sargan test of overidentifying restrictions. According to Stock and Watson 

(2011), OLS methods produce inconsistent and biased estimates when the variables 

are jointly determined. The weak strength of available Instrumental Variables (IV) also 

make the GMM estimator a more appropriate and robust technique than seemingly 

unrelated regressions, panel-corrected standard error estimates and instrumental 

variables, or the two-stage least square. 

The results of the GMM tests for bank efficiency are reported in Appendix B (not 

presented here for brevity of reporting). As in Table 3, we run the regression model 

without an interaction term (Model 1) and with an interaction term (Models 2 to 4). Our 

findings do not change significantly. We observe that the official supervisory index and 

capital regulation both individually and interactively have a strong impact on cost 

efficiency. In models 5 to 8, we introduce an interaction term between each regulatory 

variable and the ownership variables one at a time. We find that the influence of 

regulatory measures on a bank’s efficiency does not depend on the type of bank 

ownership. In line with our second hypothesis, we find that foreign ownership has a 

positive impact on bank efficiency; however, this effect is weakly correlated with bank 

regulations. Next, we run the regression model for bank profitability. Similar to Table 4, 

we find that none of the ownership variables is strongly correlated with bank profitability. 

Furthermore, the effect of regulation on a bank’s profitability does not depend on the 

bank ownership structure. In line with our previous analysis, important bank-level 

characteristics and country macroeconomic conditions are significant determinants of 

bank profitability. However, the profitability does not seem to be determined by whether 

a bank is a CB or an IB. As expected, private banks are more profitable that listed 

banks. 
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Table 9: Panel regressions of bank efficiency (pre- crisis and post-crisis period) 
 Conventional Banks Islamic Banks 

Explanatory 
Variables 

All Pre-crisis Post-crisis All Pre-crisis Post-crisis 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Constant 0.228 *** 0.023 0.234*** 0.213*** 0.149 0.195* 

 (0.000) (0.923) (0.000) (0.006) (0.507) (0.063) 

Official 0.001 0.001 0.004 0.011** 0.010 0.011** 

 (0.772) (0.904) (0.129) (0.015) (0.531) (0.049) 

Capital -0.003 0.011 -0.007 -0.032*** -0.021 -0.031** 

 (0.581) (0.564) (0.184) (0.001) (0.690) (0.050) 

Restrict -0.002 0.002 -0.004 -0.013** -0.002 -0.010* 

 (0.917) (0.872) (0.162) (0.029) (0.905) (0.077) 

Private Monitoring -0.003 -0.014 0.003 0.020*** 0.011 0.019* 

 (0.411) (0.503) (0.317) (0.001) (0.641) (0.061) 

Ownership 
concentration 

0.011 0.061** -0.015 -0.017 -0.023 -0.017 

 (0.450) (0.049) (0.269) (0.498) (0.505) (0.622) 

Government 
ownership 

0.040 0.206*** -0.034 -0.002 0.038 -0.088 

 (0.040) (0.003) (0.189) (0.995) 0.527) (0.216) 

Foreign ownership -0.016 -0.048 -0.001 -0.025 -0.065 -0.005 

 (0.390) (0.273) (0.940) (0.503) (0.249) (0.910) 

Institution 0.068** 0.105 0.073** 0.098* 0.210 0.091 

 (0.043) (0.420) (0.030) (0.091) (0.252) (0.318) 

LISTED_D -0.016 -0.010 -0.013 -0.046*** -0.011 -0.068*** 

 (0.123) (0.644) (0.196) (0.004) (0.597) (0.002) 

CRISIS_D -0.014* -- -- -0.033* -- -- 

 (0.093) -- -- (0.072) -- -- 

Bank characteristics Yes Yes Yes Yes Yes Yes 

Macroeconomic Yes Yes Yes Yes Yes Yes 

Country Dummy Yes Yes Yes Yes Yes Yes 

Number of 
Observations 

2507 911 1596 902 328 574 

R-squared (Overall) 0.5104 0.4396 0.6362 0.5893 0.6688 0.5338 

   
Source: Authors’ calculations 

 
Table 10: Panel regressions of bank profitability (pre- crisis and post-crisis period) 

 Conventional Banks Islamic Banks 

Explanatory 
Variables 

All Pre-crisis Post-crisis All Pre-crisis Post-crisis 

 Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 

Constant 0.153** 0.262 0.013 -0.188** -0.065 -0.086 

 (0.018) (0.289) (0.888) (0.038) (0.820) (0.609) 

Official -0.010*** -0.016 -0.000 -0.000 0.003 -0.019** 

 (0.004) (0.155) (0.992) (0.976) (0.889) (0.037) 

Capital -0.006 -0.001 0.028** -0.024** -0.125* -0.030* 

 (0.368) (0.964) (0.010) (0.029) (0.069) (0.100) 

Restrict 0.009** -0.010 -0.002 0.006 0.064** 0.060*** 

 (0.011) (0.459) (0.653) (0.397) (0.015) (0.001) 

Private Monitoring 0.008 0.037* -0.015** 0.004 0.009 0.031** 
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 (0.127) (0.083) (0.043) (0.535) (0.750) (0.031) 

Ownership 
concentration 

0.021 0.001 0.021 -0.008 -0.000 0.007 

 (0.329) (0.974) (0.437) (0.778) (0.992) (0.856) 

Government 
ownership 

-0.035 -0.047 -0.023 -0.100** -0.192** -0.001 

 (0.401) (0.751) (0.652) (0.070) (0.013) (0.990) 

Foreign ownership -0.079*** -0.014* -0.118*** 0.209*** 0.107* 0.247*** 

 (0.004) (0.051) (0.001) (0.000) (0.101) (0.000) 

Institution -0.107** 0.085 -0.140** -0.028 0.422* 0.034 

 (0.027) (0.526) (0.034) (0.676) (0.073) (0.738) 

LISTED_D -0.032** -0.034** -0.030* -0.015 0.007 -0.021 

 (0.038) (0.155) (0.132) (0.418) (0.799) (0.381) 

CRISIS_D -0.019 -- -- -0.021 -- -- 

 (0.218) -- -- (0.332) -- -- 

Bank characteristics Yes Yes Yes Yes Yes Yes 

Macroeconomic Yes Yes Yes Yes Yes Yes 

Country Dummy Yes Yes Yes Yes Yes Yes 

Number of 
Observations 

2507 911 1596 902 328 574 

R-squared (Overall) 0.0952 0.1007 0.1486 0.1465 0.2194 0.1992 

   
Source: Authors’ calculations 

 

In addition to the regressions discussed in the previous section, we investigate the 

robustness of our results using alternative specifications and different control variables. 

Rather than estimating the bank efficiency through CIR, we used an alternative 

measure – NIM. Similarly, we measure bank profitability using EARGL. The results do 

not change significantly. Next, we estimate the regressions in Table 3 and 4 using 

different explanatory variables.  For example, instead of institution variable (the index of 

institution is the average of six indicators), we use four different indices that measure 

the quality of the institutional environment (see Table 2). The estimation results are not 

reported here but are available on request. Finally, in line with Ghosh (2016), we test 

the hypothesis the Arab Spring has an (inverse) impact on bank risk and performance in 

the MENA region. We introduce a dummy variable (AS_D) that takes the value of 1 for 

the year of 2010, and 0 otherwise. We also interact this variable with each country 

dummy in the model. The evidence shows that the country dummy for Arab Spring is 

strongly significant in all models for bank efficiency. We also find that the country 

dummy for Libya exhibits a statistically significant and negative association with a 

bank’s efficiency. Similarly, country dummies for Tunisia and Egypt are negatively 

correlated with bank profitability, indicating some support for the argument that the Arab 

Spring had a negative effect on bank performance (and risk) in the non-GCC countries. 
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6 Conclusions 

This paper investigates the impact of regulation and ownership on bank performance 

using a sample of 309 banks in 19 countries from the MENA region. We also address 

the question of whether the performance of IBs before, during and after the global 

financial crisis of 2007-2008 is different as compared to CBs.  

Using a larger sample of banks and different time span, we find evidence that only 

capital regulation has a significantly positive influence on bank efficiency, whereas 

ownership structure seems to play no role in explaining bank efficiency. The relationship 

between bank regulations and profitability is found to be strongly significant even when 

we control for specific bank-level and country-level effects. Haque and Brown (2017) 

find that government ownership of banks has a positive influence on cost efficiency, but 

not on profit efficiency, whereas foreign banks appear not to have any advantage in the 

MENA region. In contrast, our results show that a higher level of government ownership 

is negatively associated with a bank’s efficiency, whereas the effect of foreign 

ownership is positive. Thus, we are unable to support the arguments that government 

ownership in the financial sector is beneficial in countries with underdeveloped 

institutions (Otchere, 2005). 

Given that bank regulation (and more particularly Basel II regulations) does not 

differentiate on bank ownership type, it is important to estimate the effect of regulation 

on bank efficiency and profitability for different types of ownership. The interaction 

effects between bank regulation and bank ownership resulted in some interesting 

findings particularly for government owned and foreign banks. For example, even 

though the individual effect of regulatory measures on cost efficiency is relatively weak 

(except for capital regulation), when these measures are interacted with the government 

ownership variable, the impact of regulations is strongly positive. This is in line with the 

common view that there might be some regulatory benefits provided to government 

owned banks in the MENA region. Banks with a larger share of foreign ownership 

seems to be more efficient; however, this positive effect is not associated with the level 

of bank regulations. Furthermore, we find that capital regulation and official supervisory 

power are strongly associated with a bank’s profitability, but there is no evidence that 

these effects depend on the type of ownership of the bank.  

The question of whether the impact of regulation and ownership is different between 

conventional and Islamic banking has not been investigated so far. We find no evidence 

of a significant influence of regulatory measures on cost efficiency of a CB. In 

comparison, the influence of regulations on bank efficiency is much more pronounced in 

the sample of IBs; however, this effect is not correlated with the ownership structure of 

the bank. Our analysis also shows a significant difference in the effect of regulation and 

ownership on the profitability of a CB and an IB. The impact of regulatory measures on 
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bank profitability does not depend on the ownership structure of a CB. In contrast, the 

interaction effect of bank regulations and different types of bank ownership is strongly 

significant in the sample of IBs. These results are very important for policy makers as 

regulators should not treat the two types of banks identically when setting up and 

implementing bank regulations. 

Finally, we estimate the impact of regulation and ownership on bank performance for an 

extended period before and after the crisis, and find that in the pre-crisis period, 

regulatory measures have no influence on the cost efficiency of a CB. These effects are 

also insignificant in the post-crisis period. However, regulatory measures are strongly 

correlated with the cost efficiency of an IB. Though these effects are weak in the pre-

crisis period, after the crisis, the influence of bank regulations on a bank’s efficiency is 

strongly significant. This again suggests further potential benefits with the 

implementation of the Basel regulation, especially, in the follow up period of the global 

financial crisis. Regarding bank ownership structure, the evidence shows that IBs with a 

higher level of foreign ownership are able to achieve higher profitability (but not 

efficiency), both in the pre-crisis and post-crisis periods, which provides further support 

to the global advantage hypothesis in the MENA region (Lensink et al., 2008). 

 

Appendix A 
 

Table A.1 Dependent and explanatory variables 

Variable Explanation Data Source 

Dependent Variables   

Cost-to-income ratio 
(CIR) 

The share of bank costs to bank income before provisions 
times 100 

Bankscope/Orbis 

Net interest margin 
(NIM) 

Bank interest income minus bank interest expenses as a 
percentage of earning assets 

Bankscope/Orbis 

Earnings to total assets 
(EARTA) 

Bank interest income minus bank interest expenses as a 
percentage of total assets 

Authors’ calculations based 
on Bankscope/Orbis 

Earnings to gross loans 
(EARGL) 

Bank interest income minus bank interest expenses as a 
percentage of gross loans 

Authors’ calculations based 
on Bankscope/Orbis 

Explanatory Variables   

Bank Characteristics   

Deposits 
Bank characteristic calculated as deposits divided by total 
assets 

Bankscope and annual 
reports (2005-2015) 

Loans  Bank characteristics calculated as loans over total assets 
Bankscope and annual 
reports (2005-2015) 

Tier 1 
Proxy for capital adequacy defined as the ratio of Tier 1 
capital to risk-weighted assets 

Bankscope and annual 
reports (2005-2015) 

Tangible Equity 
Proxy for capital adequacy defined as equity divided by 
total assets 

Bankscope and annual 
reports (2005-2015); Beltratti 
and Stulz (2012, pp.3-8) 

Liquid Asset  The ratio of liquid assets to total assets 
Bankscope and annual 
reports (2005-2015) 

27 May 2019, 11th Economics & Finance Conference, Rome ISBN 978-80-87927-56-4, IISES

166https://www.iises.net/proceedings/11th-economics-finance-conference-rome/front-page



Funding Fragility 
The ratio of the sum of deposits from other banks, other 
deposits, and short-term borrowing divided by the total 
deposits plus money market and short-term funding 

Bankscope and annual 
reports (2005-2015); Beltratti 
and Stulz (2012, pp.5-8) 

Size Log of bank's total assets 

Bankscope and annual 
reports (2005-2015); Laeven 
and Levine (2009, pp.261-
267) 

Other Earning Assets 

Proxy for the asset side of the balance sheet calculated as 
the ratio between the sum of derivatives and other 
securities divided by the sum of loans and other earning 
assets 

Bankscope and annual 
reports (2005-2015); Beltratti 
and Stulz (2012, pp.3-8) 

Income Diversity  
The ratio is estimated by subtracting 1 from the ratio of net 
interest income minus other operating income divided by 
the total operating income 

Bankscope and annual 
reports (2005-2015); Beltratti 
and Stulz (2012, pp.3-8), 
Laeven and Levine (2009. 
pp.261-267) 

Non-Interest Income 
The share of operating income that is not due to interest 
income 

Bankscope and annual 
reports (2005-2015); Beltratti 
and Stulz (2012, pp.3-8), 
Demergüc-Kunt and 
Huizinga (2010, pp.629-637) 

Z-score 
Z-score is the distance to default calculated as bank's 
ROA plus the capital-to-asset ratio divided by the σ(ROA) 
over the period 1996-2007 

Bankscope and annual 
reports (2005-2015); Beltratti 
and Stulz (2012, pp.3-8), 
Laeven and Levine (2009, 
pp.261-267) 

Ownership   

Ownership 
concentration 

The level of ultimate ownership held by the largest 
shareholder 

Bankscope/Orbis and annual 
reports (2005-2015) 

Government ownership Proportion of equity held by the government 
Bankscope/Orbis and annual 
reports (2005-2015) 

Foreign ownership Proportion of equity held by foreign investors 
Bankscope/Orbis and annual 
reports (2005-2015) 

Regulation and 
Institution 

  

Official 

"The official supervisory index measures the degree to 
which the country’s commercial bank supervisory agency 
has the authority to take specific actions. The official 
supervisory index has a maximum value of 14 and a 
minimum value of 0, where larger numbers indicate 
greater power." 

Barth et al. (2001, 2004, 
2008); World Bank's bank 
regulation survey (Survey IV, 
2011) 

Capital 

"The index of bank capital regulations includes information 
on (1) the extent of regulatory requirements regarding the 
amount of capital banks must hold and (2) the stringency 
of regulations on the source of funds that count as 
regulatory capital can include assets other than cash or 
government securities, borrowed funds, and whether the 
regulatory/supervisory authorities verify the sources of 
capital. Large values indicate more stringent capital 
regulations. The maximum possible value is nine, while 

Barth et al. (2001, 2004, 
2008); World Bank's bank 
regulation survey (Survey IV, 
2011) 
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the minimum possible value is zero." 

Restrict 

"The index of overall restrictions on bank activities 
measures the degree to which banks face regulatory 
restrictions on their activities in (a) securities markets, (b) 
insurance, (c) real-estate, and (d) owning shares in non-
financial firms. For each of these four sub-categories, the 
value ranges from a 0 to 4, where a 4 indicates the most 
restrictive regulations on this sub-category of bank activity. 
Thus, the index of overall restrictions can potentially range 
from 0 to 16." 

Barth et al. (2001, 2004, 
2008); World Bank's bank 
regulation survey (Survey IV, 
2011) 

Private Monitoring 

 "The private monitoring index measures the degree to 
which regulations empower, facilitate, and encourage the 
private sector to monitor banks. The private monitoring 
index has a maximum value of 9 and a minimum value of 
0, where larger numbers indicate greater regulatory 
empowerment of private monitoring of banks." 

Barth et al. (2001, 2004, 
2008); World Bank's bank 
regulation survey (Survey IV, 
2011) 

Institution The index of institution is the average of six indicators  
The World Bank, WGI 2004-
2015; Kaufmann et al. 
(2008) 

State 
State takes value 1 if the state’s stake in a bank exceeds 
10%. 

Bankscope/Orbis and annual 
reports (2005-2015); Beltratti 
and Stulz (2012, pp.3-8) 

Macroeconomic 
Variables 

  

Log GDP 
The log of GDP per capita (current $), proxy for market 
size 

The World Bank 
Development Indicators, 
2005-2015 

GDP Growth 
Annual percentage growth rate of GDP (constant 2005 
U.S. dollars), proxy for market size 

The World Bank 
Development Indicators, 
2005-2015 

Current Account 
Current account is the ratio between the current account 
deficit and GDP for 2007 and 2008 

The World Bank 
Development Indicators, 
2005-2015 

Inflation 
Inflation is measured by the consumer price index, in 
percent 

The World Bank 
Development Indicators, 
2005-2015 

Quality of institutions   

Political Stability and 
Absence of Violence 

Average of the following sub-indicators: 1) Government 
stability, 2) Internal conflict, 3) External conflict, and 4) 
Ethnic tensions 

International Country Risk 
Guide, 1996 - 2016 

Regulatory Quality 

This is an assessment of factors affecting the risk to 
investment that are not covered by other political, 
economic and financial risk components. The risk rating 
assigned is the sum of three subcomponents, each with a 
maximum score of four points and a minimum score of 0 
points. A score of 4 points equates to Very Low Risk and a 
score of 0 points to Very High Risk. 

International Country Risk 
Guide, 1996 - 2016 

Rule of Law 
Measure of the law and order tradition of a country. It 
ranges from 6, strong law and order tradition, to 1, weak 
law and order tradition. 

International Country Risk 
Guide, 1996 - 2016 
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Control of Corruption 
The level of corruption ranges from 0 (high level of 
corruption) to 4 (low level). 

International Country Risk 
Guide, 1996 - 2016 

 
Source: Orbis and World Bank data bases 
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