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Abstract

Purpose –This study investigates the role of market concentration and efficiency in banking system stability
during the COVID-19 pandemic. We empirically test the hypothesis that market concentration and efficiency
are significant determinants of bank performance and stability during the time of crises, using a sample of 575
banks in 20 countries in the Middle East and North Africa (MENA).
Design/methodology/approach – The main sources of bank data are the BankScope and BankFocus
(Bureau van Dijk) databases, World Bank development indicators, and official websites of banks in MENA
countries. This study combined descriptive and analytical approaches. We utilize a panel dataset and adopt
panel data econometric techniques such as fixed/random effects and the Generalized Method of Moments
(GMM) estimator.
Findings –The results reveal thatmarket concentrationnegatively affects bank profitability,whereas improved
efficiency further enhances bank performance and contributes to the banking sector’s overall stability.
Furthermore, our analysis indicates that during the COVID-19 pandemic, bank stability strongly depended on the
level of market concentration, but not on bank efficiency. However, more efficient banks are more profitable and
stable if the banking institutions are Islamic. Similarly, Islamic banks with the same level of efficiency
demonstrated better overall financial performance during the pandemic than their conventional peers did.
Research limitations/implications – The main limitation is related to the period of COVID-19 pandemic
that was covered in this paper (2020–2021). Therefore, further investigation of the COVID-19 effects on bank
profitability and risk will require an extended period of the pandemic crisis, including 2022.
Practical implications –This study provides information that will enable bankmanagers and policymakers
in MENA countries to assess the growing impact of market concentration and efficiency on the banking sector
stability. It also helps them in formulating suitable strategies to mitigate the adverse consequences of the
COVID-19 pandemic. Our recommendations are useful guides for policymakers and regulators in countries
where Islamic and conventional banking systems co-exist and compete, based on different businessmodels and
risk management practices.
Originality/value – The authors contribute to the banking stability literature by investigating the role of
market concentration and efficiency as the main determinants of bank performance and stability during the
COVID-19 pandemic. This study is the first to analyze banking sector stability in theMENA region, using both
individual and risk-adjusted aggregated performance measures.
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1. Introduction
This study investigates the effects of banking market concentration and efficiency on bank
performance and stability in the Middle East and North Africa (MENA) region. The global
economic crisis resulting from the COVID-19 pandemic has triggered another financial crisis.
Capital markets have been affected worldwide, as evident from the remarkable drop in stock
market returns and bond yields. Moreover, the pandemic impacted “institutions and
individuals who may experience liquidity stress, including limited access to credit” (Deloitte
Insights, 2020, p. 2). Consequently, the probability of default for financial institutions
worldwide has increased significantly. Therefore, investigating banking sector stability in
the context of the current global (COVID-19) crisis is an important issue for both researchers
and policymakers.

Economic literature emphasizes that market competition and concentration are the main
factors affecting the performance of the banking industry. For example, the efficient structure
(ES) hypothesis predicts that in concentrated market structures, more dominant banks
achieve higher profitability with an increase in efficiency. Despite the theory advancement,
there is a research gap in understanding the specific impact of market concentration and
efficiency on bank stability, especially in the developing context of the MENA region. Our
study focuses on the MENA region for two reasons. First, a growing number of empirical
studies have examined the impact of the COVID-19 outbreak on banking sector stability in
different countries and regions (Barua and Barua, 2021; Feyen et al., 2021; Colak and €Oztekin,
2021; Miklaszewska et al., 2021; Xie et al., 2021; Borri and di Giorgio, 2021; Kapan andMinoiu,
2021; Mateev et al., 2022b). However, much less attention has been given to different banking
systems, namely Islamic and conventional banking systems that co-exist in developing
regions, such as MENA. Our study aims to fill this gap by examining the main factors
(i.e. concentration and efficiency) that affect bank performance and stability during the
COVID-19 pandemic.

Second, most studies focusing on banking sector stability highlight the effects of
efficiency on bank performance (Isnurhadi et al., 2021; Mirzaei et al., 2022; Mateev et al.,
2022b). However, prior research has not examined the effect of market concentration on bank
stability and the risk of failure, which significantly increased during the COVID-19 pandemic.
Simultaneously, banking market concentration in the MENA region is expected to play a
significant role in enhancing bank stability. This phenomenon can be attributed to the rapid
pace of bank consolidation observed in many Middle East and North Africa (MENA)
countries. This trend resulted in a decrease in the total number of banks and an increase in
market concentration (Hamadi andAwdeh, 2020). Therefore, it is important to understand the
influence of market concentration and efficiency on bank stability before and during the
pandemic. Such an analysis requires further investigation of the “competition-efficiency-
stability paradigm” in the specific context of banking systems in the MENA region. To
address this issue, we examine the relationship between concentration, efficiency, and bank
stability using a large dataset of 575 banks in 20 MENA countries.

When analyzing MENA banks’ performance, certain issues deserve specific attention.
First, previous studies highlight that the effects of competition and efficiency are particularly
pronounced in Islamic Banks (IBs). This is partly attributed to the fact that IBs demonstrated
higher efficiency levels and stability than their conventional counterparts during the
pandemic outbreak (Mateev et al., 2023). Further investigation of competitive IBs
performance during the pandemic will shed light on the relative advantages of the Islamic
banking system compared with the conventional banking (CB) system. Second, MENA
countries with dominant Islamic banking markets have seen an increase in concentration
levels as a result of the COVID-19 pandemic, similar to other developing regions (see, e.g.
Miklaszewska et al., 2021). Because of these dynamics, IBs operating in concentratedmarkets
exhibit higher levels of financial stability, indicating that they may be more resilient to the
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pandemic crisis than their traditional peers. Therefore, investigating the determinants of the
financial soundness of different banking systems (Islamic and conventional) in the MENA
region during the pandemic provides new insights into the banking stability paradigm.
Finally, the significance of Islamic finance and banking in the post-COVID-19 period has
emerged as a pivotal factor driving economic recovery and growth in the MENA region
(Hassan et al., 2020; Syed et al., 2020). Consequently, the insights derived from our analysis
provide valuable guidance for regulators and policymakers in countries and regions with
dominant Islamic banking markets.

To investigate the effects of market concentration and efficiency on bank performance
and stability, we use a large dataset of 575 banks located in 20 MENA countries over the
2006–2021 period. We employed random effects (RE) specifications consistent with Aslam
et al. (2020) and Abdulla and Ebrahim (2022). Following prior research, we estimate RE
modelswith “clustered standard errors to account for the possibility of heteroscedasticity and
autocorrelation” (Abdulla and Ebrahim, 2022, p. 245). In our robustness tests, we also applied
the one-step Generalized Method of Moments (GMM) estimation approach, which provides
more accurate and robust results (Tan et al., 2017; Otero et al., 2020; Mateev et al., 2022b). Both
tests indicate that our results are robust to alternative specifications andmodel constructions.

Our study contributes to empirical literature on financial stability in several ways. First,
prior studies that focus on banking sector performance have investigated the role of specific
bank characteristics such as bank size, capital adequacy, liquidity, and credit risk (Ali et al.,
2011; Berger and Bouwman, 2013; Tan, 2016). However, recent studies have considered the
effects of competition and efficiency on bank performance and stability (Cristian et al., 2020;
Hamadi and Awdeh, 2020; Mateev et al., 2022b) [1]. They reported a positive association
between bank performance and efficiency levels (Assaf et al., 2019; Mirzaei et al., 2022) but
failed to provide conclusive evidence on the role of bankingmarket concentration. To the best
of our knowledge, no empirical study has addressed the importance of this factor during the
COVID-19 pandemic in the MENA region. Therefore, we contribute to the literature on bank
stability by showing that concentrated markets play a significant role in explaining bank
performance and stability in times of crisis.

Second, much of the empirical literature in this area suggests that efficiency helps banks
increase their profitability and financial stability and overcome the negative impact of
financial crises (Cristian et al., 2020; Mirzaei et al., 2022). Conversely, some studies consider
more efficient banks less profitable than their low-efficiency counterparts (Kozak, 2021). Most
of these studies employ either market indicators or accounting ratios as performance
indicators. Following Miklaszewska et al. (2021), we adopted a novel approach and included
aggregate performance measures in our analysis. This is a relevant approach because using
“aggregate stability and risk-adjusted performance measures” (Miklaszewska et al., 2021,
p. 10) improves the reliability of financial stability analysis. We find that, in addition to
concentration, efficiency is the main driving force of bank stability and the overall financial
performance of banks in the MENA region.

Third, an increasing number of studies have focused on the performance and financial
stability of banks within a dual banking system comprising Islamic and conventional
banking institutions (Abdelsalam et al., 2022; Elnahass et al., 2021; Elnahass et al., 2022;
Mateev et al., 2022b). We further investigated whether there is a strong differential impact of
concentration and efficiency on IBs performance, with a primary focus on the MENA region.
Specifically, we aim to determine whether these effects depend on the type of business model
used by different banks in MENA countries and whether they are more pronounced during
the COVID-19 period. Our main finding is that the bank consolidation caused by the recent
global crisis might lead to an increase in the financial stability of the entire banking sector,
withmore benefits accruing to Islamic banking institutions because of their operationswithin
highly regulated environments guided by the Sharia’s principles. However, further increases
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in operational efficiency do not necessarily improve bank performance. This effect depends
on the bank’s business model. For instance, better profitability and stability are associated
with improved efficiency only if the banking institutions are Islamic.

Finally, prior research has investigated the relationship between bank capital, efficiency,
and risk-taking behavior, with an emphasis on IBs (Isnurhadi et al., 2021). However, the
relationship between market concentration and bank capitalization remains unclear. This
study is the first to analyze the impact of COVID-19 on banks’ capital ratios in the MENA
region. We find that during the COVID-19 pandemic, both efficiency and market
capitalization had a strong positive influence on banks’ capitalization but a negative
impact on leverage. These effects are not significantly different between the two banking
systems. The negative impact of non-interest income on banks’ capital ratios indicates that
the traditional business model is still dominant, andMENA banks do not rely heavily on non-
interest revenue sources as part of their risk diversification strategy during the COVID-19
pandemic.

The remainder of this paper is organized as follows. Section 2 summarizes the outcomes of
the most relevant studies, akin to the objectives of this study, and presents the main
hypotheses based on this analysis. Section 3 describes the dataset and empirical model.
Section 4 presents the results obtained from the regressions and their interpretation. Section 5
describes the robustness checks and alternative specifications. Finally, Section 6 presents
conclusions and directions for future research.

2. Theoretical background and hypotheses
2.1 The impact of concentration and efficiency on bank stability
Empirical literature frequently refers to competition in the banking industry as one of the
main factors affecting efficiency and stability. Two theoretical models explain the influence
of competition on bank behavior. According to the first model, initially developed by Mason
(1939), the Structure-Conduct-Performance (SCP) theory seeks to explain different aspects of
a firm’s conduct and performance in terms of the structural characteristics of the market in
which they operate. The most important insight of the SCP paradigm is that the more
concentrated a market, the easier it is for firms to operate in an uncompetitive manner (Leon,
2014). Therefore, under the SCP hypothesis, “an increase in concentration is regarded as
increasing collusive opportunities between firms, and hence would lead to higher prices and
profitability” (Leon, 2014, p. 12). The second model, the so-called efficient structure (ES)
hypothesis (Demsetz, 1973; Peltzman, 1977), “entails the notion that the structure of the
market may reflect differences in efficiency rather than a competitive situation” (Leon, 2014,
p. 12). The ES hypothesis “also predicts that in concentrated market structure, the more
dominant banks get the higher profitability with the increase of the efficiency” (Cristian et al.,
2020, p. 408). In other words, “a market becomes more efficient as it becomes more
concentrated” (Tetsushi et al., 2014, p. 1).

Based on the predictions of the efficient structure (ES) hypothesis that more efficient
banks obtain both higher profitability and market share, we assume that efficiency plays a
significant role in explaining banks’ profitability and risk-taking behavior. However, no
previous study has examined this effect during the COVID-19 pandemic in the context of
Islamic banking in the MENA region. To fill this gap, we focus on efficiency as an important
factor driving bank risk and profitability together with market concentration as a
complementarity factor. Our analysis of the role of concentration in enhancing bank
stability is supported by predictions of the structure-conduct-performance (SCP) paradigm.
The SCP hypothesis suggests that “banks are able to extract monopolistic rents in
concentrated markets by their ability to offer lower deposit rates and charge higher loan
rates” (Goldberga and Rai, 1996, p. 746). Empirical literature that tests SCP predictions
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reports a positive relationship between profitability and market concentration, “indicating
non-competitive behavior in concentrated markets” (Goldberga and Rai, 1996, p. 746). For
instance, Miklaszewska et al. (2021) who investigated the impact of the pandemic and 2020
economic crisis on banking system stability in Central, Eastern, and Northern European
(CENE) countries confirmed that bank concentration positively influences profitability but
has an opposite effect on cost inefficiency, whereas its effect on bank stability is insignificant.
Furthermore, Kozak and Wierzbowska (2021) reported that “the relationship between
concentration and stability is ambiguous and that the concentration may both improve and
deteriorate the quality of banks’ loan portfolio” (p. 40). To fill this gap, we tested the prediction
that market concentration has a strong influence on bank performance and stability using a
sample of 575 banks from 20 MENA countries.

A significant amount of research has focused on investigating the impact of capital rather
than competition and efficiency on bank stability. For example, Isnurhadi et al. (2021)
“confirmed previous findings that bank capital positively affects bank stability (the natural
logarithm of the Z-score) and negatively affects credit risk (loan loss provision to total
liabilities). The findings show that efficiency has the same effect (p. 1). Furthermore, “the
interaction test of bank capital and efficiency shows that efficiency encourages banks to
reduce risk, including when bank capital is relatively low” (Isnurhadi et al., 2021, p. 1).
However, previous research failed to investigate the impact of efficiency on bank stability in
terms of proper capitalization. To fill this gap, we assess the impact of efficiency (and market
concentration) on the capital adequicy of banks in theMENA region.We also explorewhether
efficiency and concentration effects differ depending on the type of a bank’s business model
(i.e. Islamic or conventional). Themain argument is that CBs and IBs share similarities in their
banking practices, but their objectives and operational nature differ significantly, including
the pricing of their products. The distinction between the two banking systems is rooted in
the fact that CBs are compelled to adhere to local rules, regulations, and Basel requirements,
while IBs are “required to comply with Shariah principles in both the design of products, and
also in continually monitoring compliance to these rules from this additional supervisory
layer” (Sun et al., 2017, p. 195). According toMirzaei et al. (2022) andViphindrartin et al. (2022),
IBs’ unique financial structures may account for their greater resilience to the COVID-19
pandemic than that of their conventional peers.

An increasing number of studies compare the performance and financial stability of banks
within a dual banking system comprising Islamic and conventional banking institutions. For
instance, Abdelsalam et al. (2022) present compelling evidence that banks engaged in asset
securitization generally exhibit higher risk levels and reduced financial stability. Notably, an
examination of various securitization models reveals a distinct pattern: while conventional
securitization is associated with significantly lower bank stability, Islamic securitization is
linked to a decrease in overall bank risk. Elnahass et al. (2021) demonstrated that the COVID-
19 pandemic has negatively affected banks’ financial performance. These findings hold
consistently across different regions, countries (including the US and China), and bank-level
characteristics. Additionally, the study identifies a significant differential impact of the
pandemic on alternative banking systems (i.e. conventional and Islamic). Finally, Trinh et al.
(2022) explored the connection between bank tail risk and the ongoing COVID-19 pandemic.
The findings reveal that both the systematic and idiosyncratic components of bank tail risk
increased during the pandemic, although this effect is weaker for stronger banks
characterized by higher profitability, greater market valuation, and lower stock volatility.
The authors concluded that financial stability serves as a ‘vaccine’ against bank tail risk in
the context of the pandemic. To distinguish ourselves from these studies, we focus our
analysis on banking systems in the MENA region because our findings may provide strong
policy implications for government authorities and banking regulatory institutions in other
developing regions.
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2.2 Hypotheses development
Empirical studies that investigate the impact of market concentration and efficiency on bank
profitability test whether the efficient-structure (ES) hypothesis or structure-conduct-
performance (SCP) paradigm holds. For example, Tan et al. (2017), using a sample of Chinese
commercial banks over the period 2003–2013, confirm that the Chinese banking industry is in
line with the SCP hypothesis. Specifically, the study concluded that “cost efficiency is shown
to have a significant and negative impact on bank profitability (ROA), but positive impact on
ROE and NIM” (Tan et al., 2017, p. 12). Moreover, the effect of concentration ratio on
profitability is significantly negative, indicating that “lower competition leads to higher bank
profitability which is different from the results reported from Lerner index” (p. 13). In the
MENA region, like in other developing regions, banking market concentration is expected to
play a significant role in explaining bank profitability. This is due to the fact that “bank
consolidations in many Middle East and North Africa (MENA) countries have been
proceeding at a rapid pace, leading to a decline in the number of banks and an increase in
market concentration” (Hamadi and Awdeh, 2020, p. 1). Recently, Mateev et al. (2022b) tested
whether the assumptions of the EM hypothesis hold for MENA banks and reported that, in
concentrated markets, increased marker power and less aggressive competition positively
influence bank profitability when measured by earnings to total assets. In contrast, Otero
et al. (2020) reported that “cost efficiency is positively related to bank performance, but the
level of concentration and market share has a negative influence on the former” (p. 1). Thus,
the evidence is inconclusive.

Despite the extensive research literature on this topic, the analysis of the impact of market
concentration and efficiency on bank profitability during the COVID-19 pandemic has
received little attention. While previous studies have confirmed that efficiency has a positive
impact on bank performance during the pandemic outbreak (Mirzaei et al., 2022; Mateev et al.,
2022b), the role of market concentration in explaining bank profitability and risk remains
ambiguous. In line with the predictions of the SCP hypothesis, we expect a positive
association between concentration and profits. However, the rise in banking market
concentration due to the COVID-19 pandemic will most likely affect the efficiency of bank
operations and their ability to finance the economy (Kozak and Wierzbowska, 2021). Thus,
the positive effect of efficiency on bank profitability is expected to weaken with the increased
concentration during the pandemic. To test the validity of these assumptions for the MENA
region, we formulated the following hypotheses:

H1a. Market concentration and efficiency have a positive impact on bank profitability.

H1b. These effects are expected to be less pronounced during the COVID-19 pandemic.

Most previous studies provide evidence of the competition-stability nexus. Supporters of the
competition-stability theory or risk-shifting views (Boyd and De Nicolo, 2005; Boyd et al.,
2006; Schaeck et al., 2006) argue that concentrated banks (with more market power) “tend to
increase their interest rates; in turn, high rates of interest can lead to moral hazard problems
by increasing the non-performing loan ratio of banks. So, under this theory, competition
increases financial stability” (Mateev et al., 2022a, p. 1). However, empirical literature that
tests the predictions of this theory reports contradictory results. For example, Anginer et al.
(2014), who analyzed “the impact of bank competition on systemic stability” (p. 1) using a
large sample of banks located in 63 countries, provide evidence in support of the competition-
stability nexus. The authors argue that “greater competition encourages banks to take on
more diversified risks,making the banking system less fragile to shocks” (Anginer et al., 2014,
p. 25). By contrast, Miklaszewska et al. (2021) who examined banking sector performance in
Central and Eastern European regions during the pandemic, found no relationship between
market concentration and a bank’s probability of default. Finally, Mateev et al. (2022a)
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analyzed banking systems in the MENA region and reported a positive and nonlinear
association between concentration and bank stability (measured by the Z-score) for CBs but
negative for IBs. The positive impact of concentration is supported by the arguments of
competition-fragility hypothesis [2].

Based on the assumptions of the competition-stability nexus, we may assume that
efficient banks operating in less competitive markets are inclined to take more risk and thus
become vulnerable to financial shocks. Therefore, greater competition in less competitive
markets encourages banks to diversify their risks, thereby enhancing their financial stability.
Moreover, a reasonable risk-taking behavior should be expected during the COVID-19
pandemic when the banking system is more fragile and vulnerable to financial shocks.
However, with the increased consolidation in the banking sector caused by the pandemic,
concentrated banks may be inclined to adopt riskier strategies to boost their profits, thus
increasing the size of non-performing loans (NPLs) and the overall risk of the banking system.
Therefore, wemay expect the positive effect of market concentration (and efficiency) on bank
stability to weaken during the pandemic. To test the validity of these assumptions for the
MENA region, we formulated the following hypotheses:

H2a. Bank stability is positively associated with market concentration and efficiency.

H2b. This relationship is expected to be less pronounced during the COVID-19 pandemic.

Previous studies reported that MENA banks entered the 2020 economic crisis with strong
fundamentals and high capital-adequacy ratios. The significant improvement in capital
ratios of banks that have been seen in many regions and countries was due to “adjustment
strategies that banks adopted in the various jurisdictions in the period 2007 to 2016 to comply
with stricter capital regulation” (Carletti et al., 2020, p. 47). However, there is limited evidence
on how efficiency and market concentration affect banks’ capitalization levels during the
pandemic. For example, Miklaszewska et al. (2021) in their analysis of banking sector
performance in the CENE region failed to find a significant relationship between market
concentration and banks’ capital ratios. Moreover, their findings indicate that bank size, loan
dynamics, and non-performing loans are negatively correlatedwith bank capital ratios. In the
developing context of the MENA region, the expected consolidation imposed by the
pandemic reduces competition and create oligopolistic market structures (Hamadi and
Awdeh, 2020). As a result, COVID-19 intensifies the effect of market concentration on banks’
capital ratios and hence improve their financial stability. However, prior research failed to
provide strong evidence of the role of efficiency in increasing bank stability through proper
capitalization. To fill this gap, we compare the impact of efficiency and market concentration
on bank capitalization before and during the pandemic. More importantly, our main focus is
on the response of banks in the MENA region to the increased concentration during the
pandemic. Building on theoretical arguments and the concentrated nature of the MENA
banking sector, we formulate the following hypotheses:

H3a. Bothmarket concentration and efficiency are strongly associated with bank capital
ratios.

H3b. Both effects are expected to be less pronounced during the COVID-19 pandemic.

Prior research focusing on the performance and financial stability of banks with different
business models (i.e. Islamic and conventional) has reported that the COVID-19 pandemic
negatively affected the financial performance of either type of banks. However, research has
identified a significant differential impact of the pandemic on Islamic banking systems (see,
e.g. Abdelsalam et al., 2022; Elnahass et al., 2021; Mateev et al., 2022b). We take a step further
by examining the differential impact of concentration and efficiency on IBs performance
during COVID-19, with a primary focus on the MENA region. Prior studies suggest that
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Islamic banking institutions are less vulnerable than their conventional peers to the COVID-
19 pandemic (Alabbad and Schertler, 2022; Aliani et al., 2022). Moreover, it has been reported
that the superior performance of IBs during the pandemic was determined by their pre-crisis
levels of efficiency (Mirzaei et al., 2022). We may expect that the increased concentraiton
during the pandemic might also have a positive effect on IBs performance. However, the
question of how concentration and efficiency impact IBs during the COVID-19 pandemic
remains unaddressed. To test the validity of these assumptions for the MENA region, we
formulated the following hypotheses:

H4a. Market concentration and efficiency effects are more pronounced for Islamic
banking institutions.

H4b. These effects are not significantly different between the two banking systems
during COVID-19.

3. Data and methodology
3.1 Sample selection
The main sources of our data are the BankScope and BankFocus (Bureau van Dijk) databases,
World Bank development indicators, and official websites of banks in MENA countries. Our
sample consists of 575 banks located in 20 countries in the MENA region [3], with annual data
covering 2006–2021. Banks with missing information for any year during the observation
period are excluded. In addition, all observations with negative equity or operating expenses
and zero fixed assets are canceled to prevent potential misinterpretations or biases. After
cleaning the sample from outliers by eliminating extreme bank-year observations, we arrive at
a dataset comprising 575 banks. This dataset includes both Islamic and conventional banks
that co-exist in the MENA region. Table 1 presents an overview of the data, showing the
distribution of banks by country and type as well as the total number of observations. The
number of banks ranged from 8 in Yemen to 54 in Egypt, with an average of 29. All the
variables were winsorized at the 1 and 99% levels to mitigate the influence of outliers.

3.2 Empirical specification
The econometric model used to investigate the relationship between market concentration,
efficiency, and bank performance is as follows.

BPit ¼ α0 þ β1Concentrationit þ β2Concentrationit 3COVID � 19þ β3Efficiencyit

þ β4Efficiencyit 3COVID � 19þ β5 IBt þ β6COVID � 19þ ψ Xit−1 þ ʋit (1)

BCit ¼ α0 þ β1Concentrationit þ β2Concentrationit 3COVID � 19þ β3Efficiencyit

þ β4Efficiencyit 3COVID � 19þ β5 IBt þ β6COVID � 19þ ψ Xit−1 þ ʋit (2)

in model (1), BPit is the measure of financial performance (profitability and risk) of bank i in
year t Similarly, BCit in model (2) is the measure of capitalization stability of bank i in year t.
Banking market concentration is proxied by the HH-index and the level of efficiency is
proxied by the Data Envelopment Analysis (DEA) efficiency score (ES). In addition to the HH
index, we use the concentration ratio (the share of the top three banks in the total assets of a
country’s banking sector, CR3) as the second measure of the banking market concentration.
Following Miklaszewska et al. (2021), we extend the traditional analysis of bank profitability
and capital adequacy ratios [4] by using two aggregate comprehensive measures of bank
performance and stability, namely the Multilevel performance score (MLPS) index and the
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Financial Stability Indicator (FSI).Xit is a vector that includes the control variables outlined in
Section (3.6). FollowingMateev et al. (2022b) we include “a crisis time dummy (COVID-19) that
takes the value of 1 for the years 2020–2021, and 0 otherwise” (p. 11). In addition, we employ
an interaction term between our variables of main interest and an ISLAMIC dummy to study
the differential effect on the Islamic banking system. Appendix 1 (Table A1) provides a
description of the dependent and explanatory/control variables, and their data sources.

3.3 Dependent variables
Bankprofitability ismeasured using two variables: return on assets (ROA) and return on equity
(ROE). These accounting variables have been used in other similar studies (Naceur and Omran,
2011; Kozak andWierzbowska, 2021;Mateev et al., 2022b).Moreover, they “are considered to be
two of the best measures of bank profitability in the related literature” (Abdulla and Ebrahim,
2022, p. 7).We also use the cost-to-income (C/I) ratio to control for “any cross-bankdifferences in
terms of efficiency; a higher value indicates a lower level of efficiency” (Bitar et al., 2016, p. 5).
Following Mateev and Bachvarov (2021), we employ the net interest margin (NIM) as an
alternative profitability measure. Capital adequacy ratio (CAR), total capital requirements
(TCR), and equity to total assets (E/TA) have been used as measures of a bank’s capitalization.

Our analysis in Appendix 2 (see Table A2) shows that banks in the MENA region entered
the financial crisis of 2020with a strong capital base, high profitability (ROE around 9%), and
moderate cost-to-income (C/I) ratio of approximately 58% in the pre-crisis period (2006–2019).
We found strong evidence of accumulated resilience, as demonstrated by the high
capitalization levels during the crisis period (TCR of over 29%). Similar to other developing
countries, theMENA region has experienced negative consequences from the economic crisis
caused by the COVID-19 pandemic, which is expected to have long-term implications for
banking institutions. These expectations were confirmed by the data presented in Appendix
2. In analyzing the ratios for 2020–2021, we observed a decline in bank profitability, as
measured by ROE (from 9.38% to 5.70%). This decline was observed in almost 60% of the
sample countries and was most noticeable in 2020. Moreover, some countries, such as
Bahrain, Lebanon, Tunisia, and the United Arab Emirates, have recorded negative figures.
For the first two, efficiency also deteriorated, as demonstrated by the remarkable increase in
cost inefficiency with C/I ratios of 77.5 and 72.8%, respectively (Table A2). However,
profitability and cost efficiency are expected to improve in 2021 (Figure 1).

Moreover, banks in all MENA countries have managed to maintain high capital adequacy
ratios in 2020 and 2021. An important assumption of our analysis is that the capitalization
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level should have increased during the COVID-19 period, with the capital adequacy ratio
rising from 2020-2021 onwards. Indeed, TableA2 inAppendix 2 indicates that CAR increased
during that period, although in some countries, we observed a negative tendency (e.g. Egypt,
Palestine, and Qatar). Total capital ratio (TCR) also witnessed an increase from 21.4% before
the crisis to 29.4% during the pandemic. Based on the analysis of bank profitability and
capital adequacy, we may conclude that the impact of the COVID-19 pandemic in the MENA
region was not as profound as in other developing regions (see, e.g. Miklaszewska et al., 2021
for the CENE region). This indicates a high level of resilience of the banking systems in the
MENA region (see Appendix 2 for the average performance ratios per country). Our analysis
also indicates significant differences in bank performance across MENA countries, with
Bahrain, Lebanon, and Tunisia being the most affected countries and Egypt, Kuwait, and the
Syrian Arab Republic being the least affected. However, the bank capitalization levels in all
the countries remained strong, thereby not raising concerns about financial stability in the
MENA region. Thus, our analysis reveals an overall strength of the banking systems in the
MENA region during the COVID- 19 pandemic.

3.4 Bank stability and aggregate performance measures
As a measure of bank stability, we compute the Z-score using the following formula: Z 5
(ROAþ CAR)/σ(ROA), where “ROA is the return on assets, σ(ROA) is the standard deviation
of ROA, and CAR is the capital-to-asset ratio” (Mateev et al., 2021, p. 10). High values of this
measure imply a high distance from default or a low default risk.

Previous studies have reported that the effective performance of banking institutionsmay
be measured not only by individual ratios, but also by “aggregate comprehensive indices,
taking into account indicators of bank financial strength-performance and capital adequacy,
and major risks-credit and liquidity risk” (Miklaszewska et al., 2021, p. 10). Therefore, we
extend the traditional performance analysis by using two complexmeasures of bank stability
and risk-adjusted performance: the Multilevel Performance Score (MLPS) and the Financial
Stability Indicator (FSI) [5]. The aggregate performance measures (MLPS and FSI) were
computed according to the methodology described byMiklaszewska et al. (2021). Appendix 2
presents the results of our calculations (Table A3). Aggregate performance measures have
either a long-term risk-adjusted nature (MLPS) or short-term stability focus (FSI). Appendix 2
summarizes the results for the stability score (Z-score) and aggregate performance measures
(MLPS and FSI) over the 2006–2019 period and compares them with the 2020–2021 figures.
Based on the results reported in Table A3, the following conclusions can be drawn.

(1) The results for bank soundness (measured by the Z-score) in the pre-crisis (2006–
2019) and crisis (2020–2021) periods indicate an overall improvement in MENA bank
stability, which was less affected by the COVID-19 pandemic. The exceptions were
Iran, Libya, and Yemen, with Z-scores much below the average, and Palestine with a
very high bank stability score.

(2) Regarding the MLPS index, we can conclude that banks in Israel, Morocco, Tunisia,
Qatar, Saudi Arabia, and Tunisia demonstrated stable high-performance values.
However, steady deterioration in bank performance is observed in Iraq, Lebanon,
Libya, and Yemen.

(3) The FSI values were not homogeneous across the samples. For some countries, the
values are higher in the 2020–2021 period than in the preceding years (e.g. the Syrian
Arab Republic and Yemen), indicating the strong and stable financial positions of
banks in these countries. For others (e.g. Iran and Tunisia), we find evidence of
substantial credit risk related to the NPL portfolio.
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(4) In the majority of the MENA countries included in our analysis, the pandemic has
mostly affected bank profitability, while financial stability and bank capitalization
remained relatively strong.

3.5 Explanatory variables
Our main explanatory variables are market concentration (proxied by the HH-index) and the
efficiency index (see Eq. (1) and Eq. (2)). We applied a non-parametric Data Envelopment
Analysis (DEA) to calculate the efficiency index (ES). The DEA technique proposed by
Charnes et al. (1978) “represents a mathematical programming methodology that is an
estimation of measuring relative efficiency score unit of assessment based on the multiple
used for inputs to produce multiple outputs” (Hamid et al., 2017, p. 2). DEA scores were
computed by country, year, and bank. Our study empirically followed the intermediation
approach for inputs and outputs (Chaffai and Hassan, 2019) [6]. The efficiency estimate was
produced as an average of the efficiency scores calculated based on three different estimation
models (CRS, VRS, and SCALE) [7]. In line with the predictions of efficient structure (EH)
hypothesis, we expect bank efficiency to be positively correlated with bank profitability.

Following previous research, we use the HH-index (HHI) to measure the level of banking
market concentration. The HHI is calculated by “adding the squares of the market shares of
every bank in the market or a country, and it varies between zero (situation of pure and
perfect competition) and 10,000 (100^2: monopoly position)” (Hamza and Kachtouli, 2014,
p. 35). Our secondmeasure of market concentration is the concentration ratio (CR3) computed
as the share of the three largest banks in the total assets of a country’s banking industry. The
extant literature finds that market concentration can affect banks’ profitability and risk,
either positively or negatively. For instance, Tan et al. (2017) used the Lerner index and ‘three-
bank’ concentration ratio as competition measures in their analysis of bank profitability in
the Chinese banking sector. The study finds that “the concentration ratio is significant and
negative, indicating that lower competition leads to higher bank profitability, which differs
from the results reported for the Lerner index” (Tan et al., 2017, p. 13). However, Agustini and
Viverita (2012) report that concentration has a positive effect on bank performance in
Indonesia, while Gonz�alez et al. (2017) claim a positive association between concentration and
bank stability in non-Gulf Cooperation Council (GCC) countries but an opposite effect in GCC
countries. Therefore, the significance of this association remains unclear.

3.6 Control variables
Guided by previous studies (Miklaszewska et al., 2021; Mateev et al., 2022b; Mirzaei et al.,
2022), we employed several bank-level characteristics identified as significant determinants
of bank performance. These include deposits, loans, non-interest income, non-financial loan
growth rate, liquid assets, size, capital adequacy ratio, and leverage (equity to total assets).
Bank-level attributes are used as control variables in our analysis and are listed in
Appendix 1. Prior research identifies size as one of the most commonly used determinants of
bank profitability; however, the results are mixed. According to Kozak and Wierzbowska
(2021), “larger banks take advantage of economies of scope and provide a broader spectrum
of financial products, other than loans and deposits, thereby generating additional revenue
streams” (p. 47). However, Sarsour and Daoud (2015) claim that large banks have lower cost
efficiency than their smaller counterparts, indicating diseconomies of scale. Following
Abdulla and Ebrahim’s (2022) findings on the GCC region, we expect a positive relationship
between size and bank performance.

Previous empirical studies (Berger and Mester, 1997; Andries and Ursu, 2016; Kozak,
2020) employed the leverage ratio (equity to total assets) as “an input to control for differences
in risk preferences across banks” (Kozak, 2020, p. 35). The liquidity ratio (liquid assets to total

EMJB



assets) was included as an indicator that “banks with more liquid assets are in a better
position to reduce their balance sheet and to cope with financing difficulties” (Beltratti and
Stulz, 2012, p. 10) [8]. Finally, we used the capital adequacy ratio (CAR) to capture a bank’s
financial strength (Bitar et al., 2016; Ghanem, 2017). In line with previous studies, we
employed three macroeconomic variables - real GDP growth, inflation rate, and domestic
credit to the private sector as a percentage of GD - to control for the differences in the
macroeconomic environment across our sample countries. The empirical literature provides
inconclusive results regarding the impact of these variables on bank profitability.While some
authors have found that higher GDP growth contributes to improved efficiency and
profitability (Kozak and Wierzbowska, 2021), others have reported a negative influence
(Mateev et al., 2022b). Similarly, Pasiouras (2008) claims that inflation may adversely affect
bank profitability, whereas Bourke (1989) and Molyneux and Thornton (1992) find a positive
correlation between inflation index and bank profitability. Therefore, the significance of this
relationship remains unclear. Following Miklaszewska et al. (2021), we expect an increase in
domestic credit to positively affect bank profitability.

Table 2 presents the results of univariate analysis of bank performance in the MENA
region. Bank performance is evaluated for two main periods: pre-crisis (2006–2019) and
crisis (2020–2021). The results in the table indicate significant differences in bank risk
and profitability between the two periods, as indicated by the t-test results in the last
column of Table 2. We observe a slight improvement in bank performance during the
pandemic period (2020–2021) in terms of profitability (ROA and MLPI) and stability
(Z-score) but a deterioration in cost efficiency (C/I) and liquidity position (LA). Credit risk,
measured by the ratio of NPLs to total loans, also increased during the COVID-19
pandemic in conjunction with a decline in banks’ efficiency levels (from 0.85 to 0.68).
Market concentration remained relatively high, with an average concentration ratio of
60%. Finally, we provide evidence that banks in MENA countries significantly decreased
their reliance on non-interest income sources during the pandemic (a drop from 9.8% to
4.6%). This trend underscores the dominance of traditional business models in theMENA
region. The correlation matrix (not presented here to conserve space) indicates a lack of
significant correlation between the dependent and independent (control) variables used in
our analysis.

4. Empirical results and discussions
4.1 The effect of concentration and efficiency on bank profitability
We estimate the panel data regressions using the model specifications in Eq. (1) to test our
first hypothesis, with bank profitability as the dependent variable. We used two alternative
measures of bank profitability (ROA and ROE), and the cost-to-income (C/I) ratio as an
indicator of cost efficiency. Table 3 presents the results of the analysis.

As Table 3 shows that the estimated coefficient of the market concentration variable is
insignificant and negative, contradicting our first hypothesis (H1a). The negative sign of our
variable of main interest aligns with the findings of Tan et al. (2017) for a sample of Chinese
commercial banks but contradicts the outcomes of Miklaszewska et al.’s (2021) analysis for
the CENE region. Thus, we are not able to provide support for the Structure-Conduct-
Performance (SCP) theory, according to which “market power or market concentration is the
main driving force to gain higher performance of a bank” (Cristian et al., 2020, p. 408). In
contrast, our analysis indicates that concentration creates favorable conditions for banks
with market power to increase their efficiency but not necessarily their profitability.
Moreover, the concentration effect enhances the cost of bank operations (Model 3). Consistent
with our expectations, efficiency is positively associated with bank profitability (ROA and
ROE), and negatively correlated with cost inefficiency. These findings align with the ES
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Performance measures
ROA ROE C/I

Model (1) Model (2) Model (3)

Constant 0.006 0.001 0.444***
(0.934) (0.924) (0.000)

COVID-19 �0.019** �0.049*** 0.026**
(0.016) (0.002) (0.350)

HHI �0.003 �0.032 0.217***
(0.670) (0.145) (0.000)

HHI* COVID-19 �0.003 �0.009 0.171**
(0.813) (0.803) (0.010)

Efficiency 0.004** 0.011* �0.175***
(0.044) (0.061) (0.000)

Efficiency* COVID-19 �0.024*** �0.074*** 0.022**
(0.001) (0.000) (0.018)

Institution 0.001 0.001 0.002
(0.314) (0.812) (0.571)

Loans/Deposits 0.005** 0.036*** �0.036***
(0.039) (0.000) (0.003)

Loans/Total assets 0.000 0.004 0.023
(0.981) (0.511) (0.070)

Non-interest income 0.040*** 0.100*** �0.153***
(0.000) (0.000) (0.000)

Size 0.003* 0.002* �0.020***
(0.056) (0.059) (0.000)

(Non-financial) Loan growth 0.040*** 0.031*** �0.078***
(0.001) (0.000) (0.000)

Liquid assets 0.002 0.045*** 0.077***
(0.386) (0.000) (0.000)

CAR �0.002 0.071*** �0.103***
(0.724) (0.000) (0.001)

E/TA 0.004* 0.003 �0.049***
(0.087) (0.696) (0.000)

NPL/GL �0.015*** �0.027* 0.084***
(0.008) (0.075) (0.002)

GDP growth �0.023* �0.075** �0.165**
(0.095) (0.048) (0.015)

Inflation �0.010 �0.015 �0.078**
(0.164) (0.468) (0.039)

Domestic credits �0.001 0.011 �0.035
(0.894) (0.599) (0.349)

Islamic �0.007*** �0.008* 0.068**
(0.000) (0.104) (0.013)

Country dummy Yes Yes Yes
Year dummy Yes Yes Yes
Number of observations 5,006 5,006 5,006
R-squared (Overall) 0.0662 0.1339 0.1737

Note(s): The panel data regressions estimate the relation between bank concentration, efficiency, and bank
performance during theperiod 2006–2021while controlling for important bank-level andmacroeconomic characteristics.
The sample includes 575 banks in 20 countries in the MENA region. We use Return on Assets (ROA) and Return on
Equity (ROE) as measures of bank profitability, and for the level of cost effectiveness – Cost-to-Income ratio (C/I). Bank
efficiency is measured as the average of the three DEA efficiency scores (CRS, VRS and SCAL). Market concentration is
proxied by theHH-index (HHI). Country-level characteristics were computed as of year t-1. All the regressions control for
year- and country-fixed effects. *, **, and *** indicate statistical significance at the 10%, 5%, and 1% level, respectively.
Appendix 1 describes bank-level characteristics, institutions, and macroeconomic variables
Source(s): Table created by authors
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hypothesis and Cristian et al. (2020), who report that “competition in non-interest income
markets negatively influences bank performance. Cost and revenue efficiency do not affect
bank performance. Profit efficiency positively affects net interest margin, but not return on
assets” (p. 1) [9]. The positive effect of efficiency weakens during the recent financial crisis,
which supports hypothesis (H1b). In other words, the COVID-19 pandemic has reduced the
profitability of efficient banks and increased their cost inefficiency.

Our results hold when controlling for different bank-specific characteristics. Specifically,
the analysis indicates that loans (as a percentage of deposits), non-interest income, and (non-
financial) loan growth rates contribute to increasing bank efficiency and positively influence
profitability. Bank size positively influences profitability (ROE) but negatively impacts the
cost-to-income ratio (C/I). The positive and significant coefficient of the size variable is in line
with “the economies of scale market-power hypothesis” (Berger, 1995, p. 1). Our findings
support Flamini et al. (2009), who claim that “larger banks make efficiency gains that can be
captured as higher earnings due to the fact that they do not operate in very competitive
markets” (p. 13). Finally, the increase in the NPLs portfolio negatively affects bank
profitability, which is supported by the data in Table 2. The analysis of country-level
variables indicates that macroeconomic conditions and, more specifically, GDP dynamics
have a negative influence on bank profitability, whereas inflation and domestic credit effects
are insignificant.

Finally, we investigate whether bank performance differs across different banking
systems that co-exist in the MENA region. The negative sign of IB dummy variable
indicates the lower profitability of Islamic banking institutions whenmeasured relative to
their conventional counterparts. This can be interpreted as a consequenceof the changing
environment and tightening regulations in the MENA countries. Thus, IBs are forced to
operate in accordance with best practices and increase their operational efficiency to
become more competitive (Otero et al., 2020). If competitive bank performance is
determined by the levels of market concentration and efficiency, we would like to know if
these effects vary according to the business model (i.e. Islamic vs conventional).
Additionally, we aim to determine whether these effects are more pronounced in times of
crisis (e.g. COVID-19) than in normal times. Therefore, we further investigate these issues
in Section 4.3.

4.2 The effect of market concentration and efficiency on bank stability
In this section, we assess the impact of concentration and efficiency on bank stability. Aligned
with prior research (Isnurhadi et al., 2021; Mateev et al., 2022b), we anticipate a positive
association between banking stability and efficiency/ concentration. Table 4 presents the
results of this analysis.

We noticed that bank stability (proxied by the distance to default or Z-score) is positively
influenced by bothmarket concentration and bank efficiency (Model 1). This finding strongly
supports our second hypothesis (H2a). Similar positive effect is observed for the aggregate
MLPS indicator but negative for the FSI. These findings are consistent with those reported
for other developing economies. For example, Miklaszewska et al. (2021) find an insignificant
relationship between market concentration (measured by the HH-index) and banks’
probability of default. However, the link between concentration and their aggregate
performance indicator (MLPS) is significant and positive but negative for the FSI, which
aligns with our results. In addition, we observe a strong moderating role of COVID-19 in the
relationships between concentration, efficiency, and bank stability. The coefficient estimates
of the two interaction terms with the crisis dummy are significant and negative (see Models 1
and 2), indicating that the positive effects of concentration and efficiency on bank stability
diminished during the pandemic. Although the COVID-19 pandemic had an overall negative
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Risk measures
Z-Score MLPS FSI
Model (1) Model (2) Model (3)

Constant 0.115 �8.741*** 0.130***
(0.608) (0.000) (0.000)

COVID-19 �0.897*** �5.762*** 0.064***
(0.000) (0.000) (0.000)

HHI 0.559** 4.157*** �0.033
(0.028) (0.002) (0.146)

HHI* COVID-19 �1.227*** �2.187** 0.029
(0.004) (0.039) (0.443)

Efficiency 0.088* 2.738*** �0.133***
(0.055) (0.000) (0.000)

Efficiency* COVID-19 �0.356* �4.181*** 0.083***
(0.100) (0.000) (0.000)

Institution 0.113*** 0.317* �0.003
(0.001) (0.070) (0.912)

Loans/Deposits 0.568*** 8.939*** –
(0.000) (0.000)

Loans/Total assets 0.573*** 3.894*** �0.056***
(0.000) (0.000) (0.000)

Non-interest income �0.067 �1.284* 0.056***
(0.607) (0.069) (0.000)

Size 0.005** 0.045* �0.004***
(0.030) (0.087) (0.000)

(Non-financial) Loan growth �0.416*** �1.548*** 0.003
(0.000) (0.000) (0.609)

Liquid assets �0.496*** �1.232** 0.205***
(0.000) (0.011) (0.000)

CAR 1.640*** 11.679*** �0.180***
(0.186) (0.000) (0.000)

E/TA �0.295*** �1.086** –
(0.001) (0.024)

NPL/GL �0.165 – 0.110***
(0.351) (0.000)

GDP growth �0.906** �9.475*** �0.032**
(0.039) (0.000) (0.020)

Inflation 0.444* 1.225 �0.001
(0.069) (0.349) (0.960)

Domestic credits �0.830*** �1.649 �0.005
(0.001) (0.209) (0.801)

Islamic 0.577*** 0.513* �0.019***
(0.000) (0.098) (0.000)

Country dummy Yes Yes Yes
Year dummy Yes Yes Yes
Number of observations 5,006 5,006 5,006
R-squared (Overall) 0.1324 0.2951 0.3611

Note(s): The panel data regressions estimate the relation between bank concentration, efficiency, and bank performance
during the period 2006–2021 while controlling for important bank-level and macroeconomic characteristics. The sample
includes 575 banks in 20 countries in the MENA region. We use Z-Score, Multi-Level Performance Index (MLPS) and
Financial Stability Indicator (FSI) asmeasures of bank risk and stability. Bank efficiency is measured as the average of the
three DEA efficiency scores (CRS, VRS and SCAL). Market concentration is proxied by the HH-index (HHI). Country-level
characteristics were computed as of year t-1. All the regressions control for year- and country-fixed effects. *, **, and ***
indicate statistical significance at the 10%, 5%, and 1% level, respectively. Appendix 1 describes bank-level characteristics,
institutions, and macroeconomic variables
Source(s): Table created by authors

Table 4.
Panel regressions of
bank stability (All
banks, 2006–2021)

EMJB



effect on banks performance, this effect was not detrimental to MENA banks’ stability (see
Appendix 2, Table A3).

Further analysis indicates that stability and the MLPS indicator are positively influenced by
bank size but negatively affected by leverage (equity to total assets) andGDPgrowth (seeModels
1 and 2).Moreover, there is a positive association between loans (as a percentage of deposits), loan
size, capital adequacy, and differentmeasures of bank performance and stability. Finally, for FSI,
the negative impact is due to bank size, capital adequacy, NPLs, and the share of loans in total
assets (seeModel 3) [10]. The positive sign of the IB dummyvariable validates the better financial
stability of Islamic banking institutions compared to their conventional counterparts. This result
can be explained by the notion that “higher levels of equity are reducing the probability of
financial distress, which reduces costs by lowering the risk premium” (Otero et al., 2020, p. 337).
Moreover, IBs are much better capitalized than their conventional peers (Mateev et al., 2022b),
which makes them more resilient to adverse shocks, such as the COVID-19 pandemic. This is in
accordance with Isik and Hassan (2002), who also reported that high capital requirements
increase bank efficiency and profitability. Thus our findings provide valuable insights for
policymakers and regulators inMENA countries, promtping them to initiate policies that allocate
a more decisive and important role to IBs in the post-COVID-19 recovery phase.

Table 5 presents the results of the analysis related to banks’ capital positions. Our analysis
has yielded several important findings. First, we present evidence in support of our third
hypothesis (H3a), that market concentration and efficiency are strongly correlatedwith banks’
capital ratios. While previous research failed to find a significant relationship between
concentration and capital ratios, our study reveals a strong (negative) association between
market concentration and banks’ capitalization levels. This implies that concentrated banks in
the MENA region maintain lower capital ratios indicating improved financial stability, as
discussed earlier (see Table 4). By contrast, efficiency is positively associated with CAR and is
more pronounced for IBs. This can be explained by the fact that “the increase in capital follows
an increase in the level of risk borne by banks and increases capital adequacy ratios, which
leads to a rise in the loan portfolio” (Hafez, 2018, p. 1). Therefore, it “increases the level of loan
provisions, which confirms the high level of efficiency for [Islamic] banks” (p. 1). However,
during the pandemic, the strength of this relationship has weakened due to the adverse effect
of COVID-19 on MENA banks’ performance. Second, GDP dynamics are positively related to
banks’ leverage levels and negatively associated with their total capital requirements. The
GDP growth became negative in the 2020–2021 period (see Table 2), which caused a decrease
in equity and an increase in regulatory capital. This was in response to the need to “build a
sufficient capital conservation buffer to limit the impact of downside risk from the depletion of
capital buffer, which is perceived to be significant during the COIVD-19 pandemic” (Mateev
et al., 2021, p. 36). Third, loans (as a percentage of deposits), liquid assets, and non-performing
loans are positively associated with bank capitalization, whereas the effect of bank size is
negative. One important outcome of this analysis is the negative impact of non-interest income
on banks’ capital ratios (see Models 2 and 3). This finding contradicts the notion “that
traditional bank business models based on intermediation do not guarantee satisfactory
profitability [..] but also deplete banks’ capital bases” (Miklaszewska et al., 2021, p. 17).

Our findings yield several important implications for the financial stability ofMENAbanks.
First, bank managers should prioritize strategies that promote bank efficiency as our findings
demonstrate a positive association with bank performance. Second, regulatory authorities and
policymakers should carefully design policies that support further increases in bankingmarket
concentration to improve the overall stability considering their potential negative effects on
competition, consumers, and systemic risk. Finally, our analysis does not call for a
reexamination of existing business models based on intermediation in order to improve
efficiency and bank stability. However, the low interest rate environment during the pandemic
crisis will induce bank managers to seek alternative sources of non-interest revenue.
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Capitalization measures
E/TA CAR TCR

Model (1) Model (2) Model (3)

Constant 0.526*** �0.055*** �0.083***
(0.000) (0.000) (0.000)

COVID-19 �0.034** �0.030** 0.007*
(0.036) (0.017) (0.081)

HHI �0.193*** �0.062*** �0.043*
(0.000) (0.000) (0.102)

HHI* COVID-19 �0.083 �0.034 0.204***
(0.218) (0.252) (0.000)

Efficiency 0.099*** 0.005** �0.002
(0.000) (0.049) (0.861)

Efficiency* COVID-19 �0.355*** �0.010** 0.006
(0.000) (0.031) (0.774)

Institution 0.005 �0.001 0.001
(0.259) (0.491) (0.625)

Loans/Deposits 0.046*** 0.071*** 0.097***
(0.000) (0.000) (0.000)

Loans/Total assets �0.120*** 0.015*** 0.019**
(0.000) (0.000) (0.026)

Non-interest income 0.015 �0.028*** �0.018**
(0.448) (0.002) (0.045)

Size �0.029*** �0.001* �0.009
(0.000) (0.067) (0.534)

(Non-financial) Loan growth 0.168*** 0.022 �0.015**
(0.000) (0.964) (0.031)

Liquid assets 0.029** 0.053*** 0.075***
(0.038) (0.000) (0.000)

LogZ �0.007*** 0.008*** 0.008***
(0.000) (0.000) (0.000)

NPL/GL 0.124*** 0.003* �0.018**
(0.000) (0.053) (0.025)

GDP growth 0.207*** �0.005 �0.013*
(0.003) (0.857) (0.063)

Inflation 0.120*** 0.015 �0.021
(0.002) (0.362) (0.402)

Domestic 0.142*** 0.033** 0.057**
(0.000) (0.048) (0.023)

Islamic 0.023** 0.021*** 0.024***
(0.012) (0.000) (0.000)

Country dummy Yes Yes Yes
Year dummy Yes Yes Yes
Number of observations 5,006 5,006 5,006
R-squared (Overall) 0.1773 0.2271 0.1857

Note(s): The panel data regressions estimate the relation between bank concentration, efficiency, and bank
capitalization during the period 2006–2021 while controlling for important bank-level and macroeconomic
characteristics. The sample includes 575 banks in 20 countries in the MENA region. We use Equity to Total
Assets (E/TA) ratio, Capital Adequacy Ratio (CAR), and Total Capital Requirements (TCR) as measures of
bank capitalization. Bank efficiency is measured as the average of the three DEA efficiency scores (CRS, VRS
and SCAL). Market concentration is proxied by the HH-index (HHI). Country-level characteristics were
computed as of year t-1. All the regressions control for year- and country-fixed effects. *, **, and *** indicate
statistical significance at the 10%, 5%, and 1% level, respectively. Appendix 1 describes bank-level
characteristics, institutions, and macroeconomic variables
Source(s): Table created by authors
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4.3 The impact of COVID-19 pandemic on bank performance and stability
An increasing number of studies have focused on the performance and financial stability of
banks within a dual banking system comprising Islamic and conventional banking institutions
(Abdelsalam et al., 2022; Elnahass et al., 2021, 2022; Mateev et al., 2022b). We further
investigatedwhether there is a strong differential impact of concentration and efficiency on IBs
performance, with a primary focus on the MENA region. Specifically, we analyze and compare
these effects before and during the pandemic and present the results in Tables 6–8.

Table 6 indicates that in the pre-crisis period (2006–2019), market concentration and
efficiency have no significant influence on bank profitability when measured by ROA but
have a strong association with ROE and cost effectiveness (C/I). However, during the crisis
period (2020–2021), both concentration and efficiency significantly influenced bank
profitability and cost efficiency. An interesting observation is that banks operating in
concentrated markets have higher profitability, whereas more efficient banks suffer from
decreased profitability (and enhanced cost inefficiency). This striking result can be explained
by the fact that the rise in banking market concentration caused by the COVID-19 pandemic
mostly affects the efficiency of banks’ operations and their ability to finance the economy,
similar to other developing countries (see Kozak and Wierzbowska, 2021 for the CENE
region). We also examine whether these effects are significantly different between alternative
banking systems (Islamic and conventional). Therefore, we introduce an interaction term
between concentration/efficiency and the IB dummy variable. We find that, during the pre-
crisis period, both effects are more pronounced in financial systems with dominant Islamic
banking markets. This aligns with our hypothesis (H4a), that the impact of market
concentration and efficiency on bank profitability is stronger for Islamic banking institutions.
During the COVID-19 pandemic, these effects remained consistent regardless of business
model type, which supports our last hypothesis (H4b).

Our results lead to two important conclusions. First, potential bank consolidation
triggered by the recent global crisis (the COVID-19 pandemic) could result in an increase in
the financial stability of the entire banking sector. Moreover, Islamic banking institutions are
expected to gain more benefits from this trend because of their operations within highly
regulated environments guided by Sharia’s principles. However, a further increase in market
concentration “may raise concerns regarding the impact of such an increase in concentration
on the behavior of banks and, consequently, on the financial development [of the MENA
region]” (Hamadi and Awdeh, 2020, p. 1). Therefore, regulatory authorities and policymakers
in the MENA region should consider adopting policies aimed at preventing further increases
in market concentration (and bank size) caused by the pandemic. Second, further
improvement in operational efficiency may not necessarily translate to improved bank
performance during the pandemic. This effect depends on a bank’s business model. For
example, the negative and significant sign of the IB dummy variable in the pre-crisis period
suggests that IBs are less profitable than their conventional peers during normal times.
However, efficient banks are performing better if the banking institutions are Islamic (a
positive and significant coefficient of the interaction term Efficiency 3 IB). To check the
validity of this finding, we tested the null hypothesis that the coefficient of
(IB þ Efficiency 3 IB) 5 0, using the Wald test. The results are presented in the bottom
lines of Table 6 [11]. Similarly, the Wald test shows that concentrated banks are more
profitable only if they follow the Islamic business model. However, during the crisis period
(2020–2021) both effects remained consistent, regardless of the business model type.

Table 7 illustrates the differences in the effects of concentration and efficiency on banks’
financial stability before and during the crisis. While both concentration and efficiency play
significant roles in shaping banks’ risk-taking behavior in the pre-crisis period (see Model 1),
the efficiency effect is less pronounced in the crisis period (see Model 4). The results for
aggregate bank performance (MLPS) confirm the significant impact of market concentration
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Panel A: Pre-COVID-19 Panel B: COVID-19

Capitalization measures
E/TA CAR TCR E/TA CAR TCR

Model (1) Model (2) Model (3) Model (4) Model (5) Model (6)

Constant 1.624*** 0.117*** 0.219*** 1.245*** �0.124 �0.129
(0.000) (0.000) (0.000) (0.001) (0.241) (0.429)

HHI �0.088** �0.050* 0.013** �0.176** �0.000 0.400***
(0.021) (0.010) (0.034) (0.014) (0.999) (0.000)

Efficiency �0.011 �0.005 0.009 �0.069*** �0.007 0.048**
(0.486) (0.470) (0.399) (0.007) (0.728) (0.041)

HHI* IB �0.086 �0.064** �0.070* �0.062 �0.001 0.131
(0.153) (0.033) (0.107) (0.516) (0.989) (0.306)

Efficiency* IB �0.016 0.045*** 0.051** �0.017 0.005 0.010
(0.611) (0.006) (0.028) (0.732) (0.902) (0.876)

Institution �0.014*** �0.001 0.003 0.561*** 0.166** 0.104
(0.001) (0.428) (0.261) (0.002) (0.048) (0.659)

Loans/Deposits 0.049*** 0.074*** 0.090*** �0.042* �0.032* 0.025*
(0.000) (0.000) (0.000) (0.102) (0.058) (0.060)

Loans/Total assets �0.086*** 0.010* 0.016* �0.057* 0.112*** 0.108**
(0.000) (0.068) (0.051) (0.071) (0.000) (0.012)

Non-interest income �0.019 �0.022*** �0.015* 0.870*** �0.436*** �0.553***
(0.218) (0.048) (0.090) (0.000) (0.000) (0.001)

Size �0.149*** 0.006 0.003 0.027*** 0.003 0.003
(0.000) (0.675) (0.169) (0.000) (0.340) (0.517)

(Non-financial) Loan growth �0.054*** 0.014*** 0.020** �0.062*** �0.035* �0.090***
(0.000) (0.008) (0.012) (0.009) (0.092) (0.005)

Liquid assets 0.019 0.047*** 0.046*** �0.050* 0.085*** 0.171***
(0.121) (0.000) (0.000) (0.063) (0.000) (0.000)

LogZ �0.002 0.009*** 0.014*** �0.008** 0.012*** �0.002*
(0.183) (0.000) (0.000) (0.034) (0.000) (0.097)

NPL/GL �0.049** �0.006 0.025** �0.167*** 0.065 0.031**
(0.039) (0.564) (0.043) (0.001) (0.123) (0.030)

GDP growth 0.001 �0.046 �0.057 �0.124 �0.063 �0.009
(0.998) (0.157) (0.223) (0.330) (0.553) (0.954)

Inflation 0.041 �0.009 �0.073 �0.109** �0.003 0.002
(0.454) (0.730) (0.064) (0.028) (0.932) (0.972)

Domestic 0.145*** 0.011 �0.015 �0.032 �0.098 �0.078
(0.000) (0.525) (0.565) (0.764) (0.286) (0.583)

Islamic 0.046 �0.004 �0.010 0.023 0.012 �0.003
(0.134) (0.784) (0.650) (0.544) (0.716) (0.947)

Country dummy Yes Yes Yes Yes Yes Yes
Year dummy Yes Yes Yes Yes Yes Yes
Number of observations 4,121 4,121 4,121 885 885 885
R-squared (Overall) 0.0359 0.2465 0.1643 0.1992 0.2615 0.3718

Wald test (IBs vs CBs)
H0: IB þ Efficiency*IB 5 0 0.0298* 0.0409*** 0.0415*** 0.0059 0.0179 0.0074
(p-value) (0.0501) (0.0000) (0.0002) (0.8459) (0.4978) (0.8555)

Note(s): The panel data regressions estimate the relation between bank concentration, efficiency, and bank
profitability during the periods of 2006–2019 (pre-crisis) and 2020 – 2021 (crisis), while controlling for important bank-
level and macroeconomic characteristics. The sample includes 575 banks in 20 countries in the MENA region. We use
Equity to Total Assets (E/TA), Capital Adequacy Ratio (CAR), and Total Capital Requirements (TCR) as measures of
bank capitalization. Bank efficiency is measured by the average of the three DEA efficiency scores (CRS, VRS and
SCAL). Market concentration is proxied by the HH-Index (HHI). Country-level characteristics were computed as of
year t-1. All the regressions control for year- and country-fixed effects. *, **, and *** indicate statistical significance at
the 10%, 5%, and 1% level, respectively. Appendix 1 describes bank-level characteristics, institutions, and
macroeconomic variables
Source(s): Table created by authors
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on bank performance in both periods. However, none of them influenced the short-term
financial stability (FSI) of MENA banks during the crisis. These findings are consistent with
the results reported for pandemic outbreaks in other developing countries (e.g. Miklaszewska
et al., 2021 for the CENE region). Further analysis incorporating an IB dummy variable
indicates that the efficiency effect during the pandemic is stronger for Islamic banking
institutions regarding their financial stability. One possible reason is that IBs are considered
“more stable and capable of absorbing the effects of crises due to Sharia’s principles that
prohibit them from dealing with various risky financial instruments” (Abdulla and Ebrahim,
2022, p. 241). Similarly, efficient banks that are Islamic are anticipated to exhibit better
financial performance (measured by the MLPS indicator) during the pandemic . The validity
of these results was confirmed using the Wald test (see the bottom lines in Table 7).

Finally, we investigate the role of market concentration and efficiency in shaping banks’
capital positions before and during the COVID-19 pandemic (Table 8). Our analysis indicates
that during the pandemic period (2020–2021), concentration and efficiency negatively
influenced banks’ leverage (equity to total assets), while these effects were positively
associatedwith banks’ total capital requirements. In otherwords, any increase in concentration
and/or efficiency levels due to COVID-19 will require a corresponding increase in banks’ total
capitalization level. Moreover, these effects were not significantly different between the
alternative banking systems (Islamic and conventional) that co-exist in theMENA region. This
finding alignswith our hypothesis (H4b). To check the validity of our results, we tested the null
hypothesis that the coefficient of (IB þ Efficiency3 IB)5 0, using the Wald test. The results
indicate that we cannot reject the hull hypothesis for the crisis period (see the bottom lines of
Table 8 for the last three models).

5. Robustness checks and alternative specifications
Several tests are conducted to verify the robustness of the results. First, to deal with possible
endogeneity in our model, we estimate the Generalized Method of Moments (GMM) estimator
developed by Arellano and Bond (1991) and Arellano and Bover (1995). Following prior
research, we use the one-step GMM estimator because “the two-step method could lead to
erroneous conclusions, especially in the case of heteroscedasticity of the random component”
(Miklaszewska et al., 2021, p. 12). The validity of the instruments is tested using the Hansen
test of over-identifying restrictions, whereas the AR(1) and AR(2) tests detect first- and
second-order autocorrelations in the first differences [12]. The outcomes from the GMM
regressions are reported inTables 9 and 10 and indicate the absence of endogeneity and allow
us to control for persistence. In line with our previous findings, we observed a negative but
insignificant influence of market concentration on bank profitability (see Models 1 and 2 in
Table 9). However, the efficiency effect was strongly significant, and much less pronounced
during the pandemic. GMM tests also confirm earlier findings of a significant concentration/
efficiency effect on bank stability (Z-score) and overall performance (MLPS) (seeModels 1 and
2 in Table 10). Our primary conclusions remained unchanged.

Second, we used several alternative measures of bank profitability. Following previous
studies, we employ net interest margin (NIM) as another proxy for bank profitability and
growth. The results reported in Appendix 3 (Table A4) confirm the Tan et al.’s (2017) findings
that “cost efficiency [13] is shown to have a significant and negative impact on bank
profitability (ROA), but positive impact on ROE and NIM” (p. 12). Next, instead of taking the
average of the individual efficiency scores (CRS, VRS, and SCALE), we re-estimated Eq. (1)
and Eq. (2), using each efficiency measure individually. The results (not reported here to
conserve space) remained the same qualitatively. The findings of the alternative tests
strengthen the conclusion that concentration and efficiency matter to the banking market
stability in the MENA region. Finally, we repeat our analysis using an alternative proxy for
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Performance measures
ROA ROE C/I

Model (1) Model (2) Model (3)

Constant �0.178 0.197 �0.388
(0.521) (0.749) (0.698)

COVID-19 �0.111** �0.447* 0.884***
(0.026) (0.057) (0.004)

HHI �0.106 �0.269 0.168
(0.221) (0.127) (0.497)

HHI* COVID-19 �0.190 �0.040 0.107
(0.236) (0.895) (0.811)

Efficiency 0.093** 0.234*** �0.460***
(0.018) (0.006) (0.000)

Efficiency* COVID-19 �0.025* �0.238** 0.374**
(0.074) (0.024) (0.038)

Institution �0.014 �0.018 0.031
(0.159) (0.413) (0.317)

Loans/Deposits �0.151* �0.138* 1.506***
(0.099) (0.087) (0.001)

Loans/Total assets 0.023 0.044 �0.358**
(0.486) (0.549) (0.027)

Non-interest income 0.944*** 2.372*** �0.361*
(0.000) (0.000) (0.056)

Size �0.005 �0.027 0.154***
(0.634) (0.225) (0.000)

(Non-financial) Loan growth 0.002 0.064 �0.400***
(0.949) (0.497) (0.004)

Liquid assets 0.009 0.757** 0.225
(0.996) (0.043) (0.658)

CAR �0.119 �0.615 �0.784
(0.545) (0.218) (0.283)

E/TA �0.011 �0.033 0.314
(0.837) (0.795) (0.196)

NPL/GL �0.833** �0.652** 2.812***
(0.015) (0.048) (0.000)

GDP growth 0.179 0.213 1.113
(0.462) (0.688) (0.177)

Inflation �0.042 0.409 �0.773
(0.810) (0.281) (0.148)

Domestic credits 0.131** 0.222* �0.555**
(0.018) (0.089) (0.024)

Lag_1(Profitability) 0.768*** 1.024*** 1.135***
(0.005) (0.000) (0.000)

Islamic �0.035 �0.003 0.100
(0.492) (0.998) (0.718)

Country dummy Yes Yes Yes
Year dummy Yes Yes Yes
Number of observations 4,279 4,279 4,279
p-value for AR (1) test 0.0007 0.0000 0.0000
p-value for AR (2) test 0.5005 0.2708 0.2134
Sargan-Hansen test of overidentification 47.578 55.913 27.051
(p-value) (0.1616) (0.3301) (0.8851)

Note(s):The panel data regressions estimate the relation between bank concentration, efficiency, and bank performance
using the one-step system GMM estimator, during the period 2006–2021, while controlling for important bank-level and
macroeconomic characteristics. The sample includes 575 banks in 20 countries in the MENA region. We use Return on

Assets (ROA) and Return on Equity (ROE) asmeasures of bank profitability, and for the level of cost effectiveness –Cost-
to-Income ratio (C/I). Bank efficiency ismeasured by the average of the three DEA efficiency scores (CRS, VRS and SCAL).
Market concentration is proxied by the HH-Index (HHI). Country-level characteristics were computed as of year t-1. All
the regressions control for year- and country-fixed effects. *, **, and *** indicate statistical significance at the 10%, 5%,
and 1% level, respectively. Appendix 1 describes bank-level characteristics, institutions, and macroeconomic variables
Source(s): Table created by authors
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Risk measures
Z-Score MLPS FSI
Model (1) Model (2) Model (3)

Constant 7.332 �24.171 0.187
(0.685) (0.689) (0.602)

COVID-19 �1.445* �9.410** �0.097*
(0.089) (0.022) (0.084)

HHI 2.205 4.606** �0.116**
(0.606) (0.021) (0.022)

HHI* COVID-19 �0.854 �10.730** 0.307*
(0.947) (0.029) (0.096)

Efficiency 5.029* 12.078** �0.048
(0.069) (0.019) (0.293)

Efficiency* COVID-19 �6.110** �6.428** 0.034
(0.042) (0.048) (0.729)

Institution 1.311** 0.814 �0.012
(0.032) 0.661) (0.275)

Loans/Deposits 3.384 3.321** –
(0.642) (0.048)

Loans/Total assets 1.758 5.194 �0.064
(0.500) (0.645) (0.129)

Non-interest income 3.255* 8.778** �0.353**
(0.081) (0.031) (0.042)

Size �1.455* �2.065** �0.032**
(0.096) (0.048) (0.012)

(Non-financial) Loan growth 2.459 8.013 0.016
(0.485) (0.461) (0.699)

Liquid assets �5.583 �3.334* 1.405***
(0.700) (0.061) (0.000)

CAR 32.420** 22.287 �0.304**
(0.027) (0.627) (0.018)

E/TA 3.404 �0.019 –
(0.373) (0.998)

NPL/GL �4.929 – 0.651**
(0.820) (0.033)

GDP growth �19.915 �56.180 0.611**
(0.350) (0.151) (0.045)

Inflation 17.982 �1.905 0.008
(0.123) (0.934) (0.973)

Domestic credits 9.841** 17.889 �0.043
(0.045) (0.152) (0.625)

Lag_1(Stability) 0.823* 1.287 *** 0.732***
(0.086) (0.000) (0.000)

Islamic 5.294 13.673 �0.161*
(0.627) (0.198) (0.060)

Country dummy Yes Yes Yes
Year dummy Yes Yes Yes
Number of observations 4,279 4,279 4,279
p-value for AR (1) test 0.0094 0.0002 0.0000
p-value for AR (2) test 0.3814 0.8638 0.3398
Sargan-Hansen test of overidentification 9.3545 32.153 58.5035
(p-value) (0.6913) (0.6731) (0.3836)

Note(s):The panel data regressions estimate the relation between bank concentration, efficiency, and bank performance
using the one-step system GMM estimator, during the period 2006–2021, while controlling for important bank-level and
macroeconomic characteristics. The sample includes 575 banks in 20 countries in the MENA region. We use Z-Score,

Multi-Level Performance Index (MLPS) and Financial Stability Indicator (FSI) as measures of bank risk and stability.
Bank efficiency is measured by the average of the three DEA efficiency scores (CRS, VRS and SCAL). Market
concentration is proxied by the HH-Index (HHI). Country-level characteristics were computed as of year t-1. All the
regressions control for year- and country-fixed effects. *, **, and *** indicate statistical significance at the 10%, 5%, and
1% level, respectively. Appendix 1 describes bank-level characteristics, institutions, and macroeconomic variables
Source(s): Table created by authors

Table 10.
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banking sector concentration, namely, the share of the top three banks in the total assets of a
country’s banking sector (CR3). We re-estimate our models for different measures of bank
performance (ROA, ROE, and C/I)) and report the results inAppendix 4 (TableA5). In support
of our first hypothesis (H1a), the analysis reveals a positive association between market
concentration, efficiency and bank profitability. Moreover, these effects are less pronounced
during the pandemic.

6. Conclusions
Our analysis indicates that there is a gap in the empirical research regarding the specific
impact of market concentration and efficiency on bank performance. This study is unique in
that it examines how these two factors affect bank profitability and risk in the MENA region.
Specifically, we aim to understand the role of market concentration and efficiency in
explaining bank performance and stability during the COVID-19 pandemic. This study is the
first to analyze banking sector stability in the MENA region, using both individual and risk-
adjusted aggregated performance measures.

The main outcome of our analysis is that efficiency is positively associated with bank
profitability. Contrary to our expectations, market concentration has a negative (and
insignificant) effect on bank performance. Given that the banking sector in MENA countries
is moderately concentrated (Gonz�alez et al., 2017), increased competition in less competitive
markets provides strong incentives for banks in the MENA region to enhance their efficiency
level. Concurrently, the increased concentration caused by the COVID-19 pandemicmay have
harmful effect on the financial development of the banking sector in this region. This finding
is consistent with the results of Hamadi andAwdeh (2020), who argue that “concentration per
se is not harmful to financial development. Nevertheless, concentration combined with bank
market power may deteriorate the development of MENA financial systems” (p. 1). If this is
the case, our findings will offer valuable guidance for policymakers and regulators in
formulating policies that prevent further consolidation of the banking sector in response to
the recent global (COVID-19) crisis. Simultaneously, the positive impact of efficiency on bank
profitability creates compelling incentives for bank managers to improve their performance
by increasing operational efficiency, without requiring additional monitoring or regulation
by banking authorities.

Previous studies have reported that increased efficiency positively influences banks’
financial stability and credit risk reduction (Isnurhadi et al., 2021; Mateev et al., 2022b). This
study contributes to the empirical literature on bank stability in times of crisis by
undertaking a novel approach that employs both individual and aggregate performance
indicators of banks’ financial strength. In addition to the default risk indicator (Z-score), we
use “aggregate stability and risk-adjusted performance measures” (Miklaszewska et al., 2021,
p. 10) to assess the overall performance and stability of banks in the MENA region. The
results indicate that market concentration and efficiency positively influence bank stability.
However, these effects weakened during the pandemic. We also contribute to the analysis of
the main determinants of banks’ capital position. Our results support the notion that market
concentration and efficiency are strongly associated with banks’ capital ratios. Our research
indicates that any increase in concentration and/or efficiency caused by the COVID-19
pandemic requires a corresponding increase in regulatory capital. This aligns with the need
for banks to build a sufficient capital conservation buffer to absorb increased risk during the
pandemic.

Previous studies focusing on the performance and financial stability of banks within a
dual banking system (i.e. Islamic and conventional) have reported that the COVID-19
pandemic has negatively affected the financial performance of both types of banks.
Moreover, prior research has identified a significant differential impact on Islamic banking
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systems (see, e.g. Abdelsalam et al., 2022; Elnahass et al., 2021; Mateev et al., 2022b). We
contribute to this strand of empirical literature by investigating whether the positive impact
of market concentration and efficiency is more pronounced if banking institutions follow
Sharia’s business model. Our main finding is that the potential benefits of bank consolidation
caused by the recent global crisis mainly accrued to Islamic banking institutions. This is
largely attributed to their operations within highly regulated environments guided by
Sharia’s principles. However, further increases in operational efficiency do not necessarily
improve bank performance. This effect depends on the bank’s business model. For instance,
better profitability and stability are associated with improved efficiency only if the banking
institutions are Islamic.

A future extension of this study will focus on comparing the role of competition and
efficiency in determining the financial stability of different banking systems (Islamic and
conventional) that co-exist in the MENA region. Therefore, further investigation of the
COVID-19 effects on bank profitability and risk requires an extended period of the pandemic
crisis, including 2022.

7. Implications of the study
This study offers valuable insights to bank managers, policymakers, and regulators. First,
bank managers should prioritize strategies aimed at enhancing bank efficiency, as they are
positively associated with bank performance. Moreover, efficient banks are more resilient to
financial crises than other banks. Second, our findings regarding the positive effect of
concentration on bank stability inform regulatory authorities and decision-makers to adopt
policies that prevent further concentration (especially in the Islamic banking sector) without
considering the potential negative effects on competition, consumers, and systemic risk.
Third, our research indicates that while concentrated banks in the MENA region are more
profitable and stable, this effect depends on the business model followed by banks. This
necessitates that bank managers adopt effective risk diversification strategies to sustain
stability in accordance with their business models. Fourth, our findings inform policymakers
and regulators in the MENA region to initiate policies that assign a more decisive and
significant role to IBs in the post-COVID-19 recovery phase. Finally, regarding the dominant
role of the traditional businessmodel, bankmanagers are advised to prioritize their strategies
aimed at increasing non-interest revenue sources as part of their income diversification
approoaches during the pandemic. These recommendations provide useful guidelines for
policymakers and regulators in countries where Islamic and conventional banking systems
co-exist and compete, based on different business models and risk management practices.

Notes

1. Using a sample of 23 French banks over the period of 2010–2018, Saâdaoui and Ben Salah (2023)
confirmed “that the financial performance of banks depends primarily on the financial stability of
the bank, in particular, on capital adequacy and on the management of liquidity risk” (p. 621).

2. Under this hypothesis, “bank competition will lower the interest income for banks and therefore,
banks’ profits will erode, which will lead to increased probability of default or bankruptcy, and
consequently, the overall disruption of the financial system” (Gonz�alez et al., 2017, p. 1). A study by
Bakhouche (2024) on the Tunisian banking sector over the 2005–2020 period revealed “that
competition reduces stability, supporting the competition-fragility thesis with an insignificant
efficiency channel” (p.1).

3. There are two reasons to include Malta in our dataset. First, BankFocus Database, which we
downloaded data from, includes Malta in the MENA region dataset, see https://bankfocus.bvdinfo.
com/. Second, as of January 2021, the World Bank website groups the same set of 21 countries/
territories as MENA: Algeria; Bahrain; Djibouti; Egypt, Arab Rep.; Iran, Islamic Rep.; Iraq; Israel;
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Jordan; Kuwait; Lebanon; Libya; Malta; Morocco; Oman; Qatar; Saudi Arabia; Syrian Arab
Republic; Tunisia; United Arab Emirates; West Bank and Gaza; Yemen, Rep., see: https://data.
worldbank.org/country/ZQ.Also, to be sure that the inclusion ofMalta in the list ofMENAcountries
used in this study does not alter the validity of our results, we run the baseline regression model
without Malta (see Appendix 5, Table A6). The size and the magnitude of the estimated coefficients
do not change. Therefore, our main findings remain the same.

4. Bank performance is measured by return on assets (ROA), return on equity (ROE), and cost-to-
income (C/I) ratio, while bank capitalization stability - by distance to default (Z-score), capital
adequacy ratio (CAR), and total capital ratio (TCR).

5. Specifically, “the multilevel performance score (MLPS) is a risk-adjusted, aggregated performance
indicator developed by Miklaszewska and Kil (2016), based on three efficiency ratios and two
stability indicators. FSI, likeMLPS, is a comprehensive financial stability indicator based on the five
performance areas developed by Iwanicz-Drozdowska et al. (2017)” (Miklaszewska et al., 2021, p. 10).

6. It is well known fact that “DEA can be either input- or output-orientated. Under constant returns to
scale both input and output-oriented DEA models produce the same efficiency scores, while under
variable returns to scale, the efficiency scores in twomodelsmaybedifferent” (Mirzaei et al., 2022, p. 21).

7. The literature elucidates that “twomain types of DEAmodels are constant returns-to-scale (CRS) or
CCR model and a variable returns-to-scale (VRS) or BCC model” (Mirzaei et al., 2022, p. 21).

8. Sahyouni et al. (2021) investigated the banks’ liquidity creation in the MENA countries and more
specifically, “the relationship between bank soundness and liquidity creation by using the ratios of
the CAMEL rating system” (p. 86). The findings indicated that there is a negative correlation
between the CAMEL rating system, used as a measure of a bank’s soundness, and its capacity for
liquidity creation.

9. To confirm these findings, we run additional tests with net interest margin (NIM) as profitability
measure (see Appendix 4). The results reported in Table A5 indicate a strong positive association
between efficiency and profitability when measured by NIM.

10. To better understand the reasons for these results, we calculated FSI for each country in the sample
and found that the FSI values were not homogeneous across the sample (see Table A3). For some
countries, the values are positive and higher in the 2020–2021 period than in the preceding years
(e.g. the Syrian Arab Republic and Yemen), indicating a strong and stable financial position of
banks in these countries. For others (e.g. Iran and Tunisia), we found evidence of substantial credit
risk related to the NPLs portfolio (both before and during the pandemic) that translates in negative
values of FSI index. Furthermore, when we run the analysis separately for different types of banks,
the index values for FSI show slightly negative values for IBs but positive for CBs. It means that the
IBs are characterized by a poorer short-term stability as measured by the index.

11. The results of our Wald tests show that IBs with the same level of efficiency as their conventional
counterparts underperform the peers during normal market conditions. Specifically, the Wald test
indicates a negative performance efficiency of 0.5–1.0 basis points per year (see the bottom line of
Table 6). Moreover, IBs have higher cost inefficiency level during the same (pre-crisis) period. In
contrast, there are no significant performance differences between Islamic and conventional banks
during the crisis period, independent on their efficiency level. These results show that business
model of IBs is valuable only if it is associated with improved efficiency. We run the Walt test also
for concentration variable and test the null hypothesis that (IBþHH-index*IB5 0). The results are
available upon request.

12. Because bank-specific characteristics are expected to be endogenous, we perform a Hausman
(endogeneity) test and find that bank-specific variables are endogenous. Following Yeddou and
Pourroy (2020) approach “we instrument them with their one-year lagged values. We test the
validity of our instruments using the Sargan-Hansen statistic for over-identification test” (p. 21).

13. Cost efficiency is derived using stochastic frontier approach (SFA) while in our studywe employ the
non-parametric Data Envelopment Analysis (DEA).
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Appendix 1
Dependent and explanatory variables
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Appendix 2
Average performance ratios per country
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performance ratios for
the MENA banking
sectors; major
indicators: ROA, ROE,
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Country
FSI Z score MLPS

2006–2019 2020–2021 2006–2019 2020–2021 2006–2019 2020–2021

AE �0.04 0.00 16.30 19.48 3.16 3.99
BH 0.04 0.02 12.81 16.73 �3.39 0.15
DZ �0.08 �0.07 8.62 4.26 4.96 �0.82
EG 0.08 0.07 11.74 15.72 �0.40 5.71
IL �0.09 �0.06 17.36 42.81 2.45 8.75
IQ 0.08 0.11 44.77 69.95 �1.77 �2.28
IR �0.09 �0.11 11.33 1.93 2.59 �2.52
JO 0.02 0.01 15.18 31.22 0.00 4.85
KW 0.06 0.09 10.36 15.61 �3.56 0.16
LB 0.08 0.10 18.72 6.45 �1.60 �6.13
LY 0.11 0.05 5.65 1.44 �5.28 �6.71
MA �0.07 �0.05 11.69 39.98 4.61 7.24
MT 0.03 – 8.00 – �1.16 –
OM �0.02 0.00 12.36 22.28 3.06 4.85
PS 0.01 �0.01 14.83 80.62 �0.75 3.41
QA �0.02 �0.02 17.60 23.20 6.85 7.64
SA �0.02 0.01 13.47 23.05 6.20 7.87
SY 0.10 0.20 17.10 3.43 �4.09 8.32
TN �0.17 �0.16 11.19 16.09 1.87 6.07
YE 0.16 0.19 10.78 1.00 �7.39 �5.60
Av. MENA 0.01 0.02 14.49 22.91 0.32 2.37

Source(s): Table created by authors

Table A3.
The average results for
MENA banks: stability

and aggregate
performance indicators

per country

Bank
performance
and financial

stability



Appendix 3
Alternative sp�ecification model (NIM)

Performance measures
ROA ROE NIM

Model (1) Model (2) Model (3)

Constant �0.006 0.001 �0.001
(0.934) (0.924) (0.961)

COVID-19 �0.022*** �0.049*** 0.001**
(0.000) (0.000) (0.030)

HHI �0.003 �0.032 �0.006
(0.670) (0.145) (0.125)

HHI* COVID-19 �0.003 �0.009 0.006
(0.813) (0.803) (0.364)

Efficiency 0.004** 0.011* 0.003*
(0.044) (0.061) (0.080)

Efficiency* COVID-19 �0.023*** �0.074*** �0.003**
(0.000) (0.000) (0.038)

Institution 0.001 0.006 0.005
(0.284) (0.812) (0.352)

Loans/Deposits 0.005** 0.036*** 0.015***
(0.027) (0.000) (0.000)

Loans/Total assets �0.000 0.004 0.006***
(0.995) (0.511) (0.000)

Non-interest income 0.040*** 0.100*** �0.024***
(0.000) (0.000) (0.000)

Size 0.004 0.002** 0.004*
(0.366) (0.049) (0.074)

(Non-financial) Loan growth 0.007*** 0.031*** 0.001
(0.000) (0.000) (0.160)

Liquid assets �0.002 0.045*** �0.001
(0.422) (0.000) (0.354)

CAR �0.003 0.071*** 0.010***
(0.637) (0.000) (0.003)

E/TA 0.004* 0.003 0.000
(0.104) (0.696) (0.963)

NPL/GL �0.015*** �0.027* 0.008***
(0.009) (0.075) (0.008)

GDP growth �0.022* �0.075** �0.016**
(0.102) (0.048) (0.027)

Inflation �0.010 �0.015 �0.002
(0.191) (0.468) (0.544)

Domestic credits �0.005 0.011 �0.000
(0.942) (0.599) (0.997)

Islamic �0.007*** �0.008** �0.001
(0.000) (0.014) (0.958)

Country dummy Yes Yes Yes
Year dummy Yes Yes Yes
Number of observations 5,006 5,006 5,006
R-squared (Overall) 0.0660 0.1339 0.1443

Note(s):The panel data regressions estimate the relation between bank concentration, efficiency, and bank performance during

the period 2006–2021 while controlling for important bank-level and macroeconomic characteristics. The sample includes 575

banks in 20 countries in the MENA region. We use Return on Assets (ROA), Return on Equity (ROE) and the net interest margin

(NIM) asmeasures of bank profitability. Bank efficiency ismeasured as the average of the three DEAefficiency scores (CRS,VRS

and SCAL). Market concentration is proxied by the HH-index (HHI). Country-level characteristics were computed as of year t-1.

All the regressions control for year- and country-fixed effects. *, **, and *** indicate statistical significance at the 10%, 5%, and

1% level, respectively. Appendix 1 describes bank-level characteristics, institutions, and macroeconomic variables

Source(s): Table created by authors

Table A4.
Panel regressions of
bank performance with
NIM (All banks,
2006–2021)
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Appendix 4

Alternative concentration measure (CR3)

Risk measures ROA ROE C/I
Model (1) Model (2) Model (3)

Constant 0.002 0.008 0.521***
(0.751) (0.721) (0.000)

COVID-19 �0.005** �0.029* 0.080**
(0.021) (0.080) (0.037)

CR3 0.003 0.015 �0.163***
(0.641) (0.398) (0.000)

CR3* COVID-19 �0.005 �0.034 0.244***
(0.630) (0.235) (0.000)

Efficiency 0.004* 0.011* �0.174***
(0.058) (0.065) (0.000)

Efficiency * COVID-19 �0.025*** �0.077*** 0.029*
(0.000) (0.000) (0.087)

Institution �0.009 0.001 0.002
(0.358) (0.804) (0.639)

Loans/Deposits 0.006*** 0.035*** �0.033***
(0.006) (0.001) (0.005)

Loans/Total assets �0.001 0.005 0.025*
(0.666) (0.450) (0.051)

Non-interest income 0.040*** 0.100*** �0.153***
(0.000) (0.000) (0.000)

Size 0.003 0.002* 0.019***
(0.502) (0.085) (0.000)

(Non-financial) Loan growth 0.008*** 0.032*** �0.076***
(0.000) (0.000) (0.000)

Liquid assets �0.001 0.045*** 0.077***
(0.520) (0.000) (0.000)

CAR �0.002 0.074*** �0.096***
(0.724) (0.000) (0.002)

E/TA 0.006** 0.003 �0.049***
(0.031) (0.632) (0.000)

NPL/GL �0.015*** �0.027* 0.085***
(0.006) (0.078) (0.002)

GDP growth �0.024* �0.078** �0.166**
(0.090) (0.040) (0.015)

Inflation �0.013* �0.017 �0.087**
(0.091) (0.405) (0.021)

Domestic �0.003 0.009 0.031
(0.681) (0.665) (0.406)

Islamic �0.007*** �0.008* 0.068***
(0.000) (0.100) (0.000)

Country dummy Yes Yes Yes
Year dummy Yes Yes Yes
Number of observations 5,006 5,006 5,006
R-squared (Overall) 0.0647 0.1336 0.1736

Note(s): The panel data regressions estimate the relation between bank concentration, efficiency, and bank
performance during the period 2006–2021 while controlling for important bank-level and macroeconomic
characteristics. The sample includes 575 banks in 20 countries in the MENA region. We use Return on Assets
(ROA), Return on Equity (ROE) and the net interest margin (NIM) asmeasures of bank profitability. Bank efficiency is
measured as the average of the three DEA efficiency scores (CRS, VRS and SCAL). Market concentration is proxied by
the share of the three largest banks in a country’s banking industry total assets (CR3). Country-level characteristics
were computed as of year t-1. All the regressions control for year- and country-fixed effects. *, **, and *** indicate
statistical significance at the 10%, 5%, and 1% level, respectively. Appendix 1 describes bank-level characteristics,
institutions, and macroeconomic variables
Source(s): Table created by authors

Table A5.
Panel regressions of

bank profitability (All
banks, (2006–2021)

Bank
performance
and financial

stability



Appendix 5
Additional tests excluding Malta

Performance measures
ROA ROE C/I

Model (1) Model (2) Model (3)

Constant -0.009 -0.004 0.611***
(0.165) (0.815) (0.000)

COVID-19 -0.020*** -0.045*** 0.028**
(0.000) (0.004) (0.014)

HHI -0.003 -0.031 0.221***
(0.707) (0.145) (0.000)

HHI* COVID-19 -0.003 -0.010 0.176***
(0.785) (0.786) (0.008)

Efficiency 0.001** 0.006** -0.172***
(0.023) (0.045) (0.000)

Efficiency* COVID-19 -0.021*** -0.070*** -0.024*
(0.002) (0.000) (0.075)

Institution 0.001 0.005 0.002
(0.293) (0.838) (0.561)

Loans/Deposits 0.006*** 0.038*** -0.028**
(0.006) (0.000) (0.016)

Loans/Total assets 0.000 0.006 0.022*
(0.747) (0.408) (0.088)

Non-interest income 0.040*** 0.100*** 0.150***
(0.000) (0.000) (0.000)

Size 0.003* 0.002* 0.021***
(0.072) (0.067) (0.000)

(Non-financial) Loan growth 0.008*** 0.032*** -0.081***
(0.000) (0.000) (0.000)

Liquid assets -0.002 0.044*** 0.074***
(0.471) (0.000) (0.000)

CAR -0.003 0.070*** -0.099***
(0.554) (0.000) (0.002)

E/TA 0.004 0.002 0.049***
(0.142) (0.740) (0.001)

NPL/GL -0.016*** -0.025* 0.083***
(0.004) (0.108) (0.003)

GDP growth -0.023* -0.077** -0.167**
(0.099) (0.044) (0.015)

Inflation -0.010 -0.016 -0.079**
(0.176) (0.451) (0.038)

Domestic credits -0.001 -0.011 0.040
(0.919) (0.599) (0.298)

Islamic -0.007*** -0.008* 0.068**
(0.000) (0.104) (0.013)

Country dummy Yes Yes Yes
Year dummy Yes Yes Yes
Number of observations 4909 4909 4909
R-squared (Overall) 0.0701 0.1361 0.1755

Note(s): The panel data regressions estimate the relationship between bank concentration, efficiency, and bank
performance from 2006 to 2021, while controlling for important bank levels and macroeconomic characteristics. The
sample includes 575 banks in 19 countries (Malta is excluded) in the MENA region. To measure bank profitability, we
use Return on Assets (ROA) and Return on Equity (ROE). The cost-effectiveness level is measured by the cost-to-
income (C/I) ratio. Bank efficiency is proxied by the average of the three DEA efficiency scores (CRS, VRS, and SCAL).
Market concentration is measured using the HH-Index (HHI). Country-level characteristics were computed as of year
t�1. All regressions control for year and country fixed effects. *, **, and *** indicate statistical significance at the
10%, 5%, and 1% level, respectively. Appendix 1 describes the institutional quality, bank-level characteristics, and
macroeconomic variables
Source(s): Table created by authors

Table A6.
Panel regressions of
bank profitability
excluding Malta (All
banks, 2006–2021).
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