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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Assessing the determinants of non-performing 
loans under financial crisis and health crisis: 
evidence from the MENA banks
Khalil Alnabulsi1*, Emira Kozarević2 and Abdelaziz Hakimi3

Abstract:  The main objective of this paper is to investigate determinants of non- 
performing loans in the Middle East and North Africa region by exploring the role of 
bank-specific and macroeconomic factors, particularly in the period of the global 
financial crisis, as well as the COVID-19 pandemic, as a health crisis that translates to 
an economic crisis. This study includes 74 banks belonging to 11 MENA countries over 
the period 2005–2020 and uses the two-stage system generalized method of moment 
estimator. To conduct a comparative analysis, the whole sample is divided into two 
sub-samples. The first one is related to the Middle East countries and the second one 
covers North African countries. The empirical findings indicate that the level of non- 
performing loans is more sensitive to bank specifics than macroeconomic factors. 
When it comes to macroeconomic factors, macroeconomic environment and institu-
tional quality significantly affect the level of NPLs. However, no significant effect has 
been detected regarding the impact of the COVID-19 pandemic.

Subjects: International Economics; Finance; Banking; Credit & Credit Institutions; Risk 
Management 

Keywords: non-performing loans; bank specifics; macroeconomic factors; global financial 
crisis; COVID-19 pandemic

JEL codes: G01; G21; G32

1. Introduction
It is a well-known fact that banking institutions are essential to the economic growth of a country 
as they help in the easy flow of credits, which leads to investment opportunities in the productive 
sectors. Therefore, the soundness of banking institutions is an important factor of the stability of 
the overall financial system. The efficient and effective performance of the banking industry over 
time guarantees the financial stability of any nation (Gnawali, 2018), particularly in the countries 
whose financial systems are the backbones of the economies.

As far as the Middle East and North Africa (MENA henceforth) region countries1 are concerned, 
the banking sector is one of the major sources of financing. Banks play a vital role in the growth 
and stability of the financial system. The collapse of the banking sector is to a large extent driven 
by credit risk, which is expressed by the degree of non-performing loan (NPL henceforth) rate. NPLs 
are defined as loans that have not received payments for at least three months (International 
Monetary Fund, 2015). The case of NPLs is widely spread and its extraction is one of the most 
important concerns when looking to avoid bank failure and economic stagnancy. Regarding the 
MENA countries, the level of NPLs exceeds the worlds average. It does not only affect banks 
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profitability and solvency; the financial stability and overall political stability of the whole region 
might be affected.

NPLs are considered to be a “financial pollution” (Zeng, 2012), as well as an important determinant 
of banking instability. According to the International Monetary Fund (2015), NPLs are seen as a drag 
on economic activity, especially in the countries where banks are the key players in financial inter-
mediation. The harmful effects of NPLs have prompted many researchers to study them from 
different viewpoints. Many studies have investigated determinants of NPLs in different countries 
and regions (Bayar, 2019; Boudriga et al., 2010; Jabbouri & Naili, 2019; Memdani, 2017; Rachid, 2019).

In the MENA region, banks still constitute the prime part in providing financial services. The 
economy of the MENA region is characterized by being a bank-based economy, where the banking 
sector dominates the financial system. The banking sector is one of the most closely supervised 
industries in the MENA region, following the view that banking distress has a greater adverse 
impact on economic activity than any other industry failure (Sahut & Mili, 2011).

The MENA region shares some common characteristics related to language, culture, and geogra-
phy. However, despite these similarities, the region countries can be categorized into two main 
groups. The first group are the oil exporters, mainly comprised of the Gulf Cooperation Council (GCC) 
countries, generally the Middle East countries (World Bank, 2015). Another group are mostly non-GCC 
countries, which are oil importers and generally located in North Africa. We can notice clearly that oil 
exporting countries are mostly dependent on the oil sector. Their financial systems are more incor-
porated into global markets; in addition to that, they are more sensitive to oil price fluctuations.

On the contrary, oil importing countries have more diversified economies. They mainly rely on 
tourism, agriculture, and foreign direct investment. Several factors make the banking sector in the 
MENA region a compelling laboratory to study this issue, especially nowadays when the COVID-19 
pandemic has caused a massive economic turmoil in the region through simultaneous challenges, 
e.g., a drop in domestic and external demand, low oil prices, disrupted global trade chains, and 
tightening financial conditions in the region.

The MENA region entered the COVID-19 crisis with chronic low growth, macroeconomic imbal-
ances (Arezki et al., 2019). The expenditure decline was smaller than the revenue fall-off, which 
reflects pressing demands to spend on policy responses to the pandemic. The MENA countries had 
to borrow to finance the deficits. The pandemic was estimated to increase the regions public debt 
to about 54% of GDP in 2020 (World Bank, 2021), accelerating the rise in public debt during the 
past decade.

Despite significant efforts made by the MENA countries to improve their banking sectors and risk 
management instruments over the last few decades, the region incurred an NPL-to-total-gross- 
loan ratio of 4.6%, which was higher than the worlds average of 4.1% and lower than South Asias 
7.8% in 2014 (Sharma, 2016). However, the growth in the MENA countries is projected to be faster 
in 2022–2023 than an average 2010–2019, reflecting a growth acceleration relative to 
a distribution from the pandemic and oil production (World Bank, 2022).

The main objective of this study is to empirically investigate the fundamental determinants of 
NPLs in the MENA region over the 2005–2020 period by taking into consideration several factors. 
Apart from exploring the impact of the essential factors, we strive to determine whether the recent 
COVID-19 pandemic has significantly affected the level of NPLs in this region.

To the best of our knowledge, no study has yet included bank specifics, industry specifics, macro-
economic factors, global financial crisis, as well as a health crisis, in terms of the COVID-19 pandemic, 
to explain the changes in the level of NPLs in the MENA region. Thus, this study aims to fill this 
literature gap and contribute to the existing literature. Due to several economic, financial, and social 
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differences among the MENA countries, the whole sample is divided into the Middle East countries 
and North African countries. To provide robust and more efficient results and solve the problem of 
endogeneity, the SGMM method has been chosen as the most appropriate method.

In other words, what is evident when reviewing the literature, there has been no study yet that 
simultaneously includes bank-specifics, industry specifics, macroeconomic factors, global financial 
crisis and the COVID-19 pandemic to explain the changes in the level of NPLs in the MENA region. 
This study, therefore, comes to extend the existing literature on the determinants of NPLs.

The remainder of this paper is structured as follows: Section 2 contains a literature review, 
Section 3 presents the data and empirical methods, Section 4 covers the empirical findings, 
Section 5 is a robustness check of the effect of the COVID-19 pandemic, while Section 6 provides 
conclusions and addresses some related policy implications.

2. Literature review
There is an extensive literature related to the determinants of NPLs. A substantial growth of NPLs 
in the context of the global financial crisis and the repercussions of the COVID-19 pandemic on the 
economy raised scholars and researchers

awareness of the need to investigate the determinants of the quality of bank loans. However, 
after the global financial crisis, tighter capital and liquidity requirements have been placed on 
banks with Basel III, which aims to help the global banking system to improve its safety during bad 
times. As a result of Basel III regulations, banks are better positioned to absorb the severe impact 
of the COVID-19 pandemic.

Although there is a wide range of the factors/variables influencing NPLs (e.g., Louzis et al., 2012; 
Beck et al., 2015; Dinçer et al., 2018; Kartikasary et al., 2020; Muhović & Subić, 2019; Radivojevic & 
Jovovic, 2017; Shkodra & Ismajli, 2017; Škarica, 2014; Tanasković & Jandrić, 2015) they are usually 
classified based on bank-specific factors, macroeconomic factors, and institutional quality.

2.1. Bank specifics and NPLs
Literature on the determinants of NPLs has identified several bank specifics with mixed results. The 
level of profitability, the bank size, the bank capital and, income diversification are strongly studied 
as the main determinants of NPLs. For example, it was reported that there is a negative associa-
tion between the level of profitability and the level of risk measured by the ratio of NPLs. Godlewski 
(2005) concluded that the higher ratio of profitability is associated with the lower ratio of NPLs and 
vice versa. Similarly, Makri et al. (2014) found a negative relationship between bank profitability 
and NPLs. Banks with high income are less likely to adopt speculative behavior and risk-taking. 
Additionally, they are less involved in risky investments (Berger & DeYoung, 1997). The negative 
association between bank profitability and NPLs was also confirmed by the work of Hue (2015). The 
author concludes that banks with a higher ratio of ROA are faced to a lower ratio of NPLs.

While there is unanimity regarding the negative relationship between bank profitability and 
NPLs, the association between bank capital and NPLs remains inconclusive. From the one side, 
a positive association between the high ratio of capital and the high level of NPLs can be explained 
as follows. Having a higher capital adequacy ratio, a bad loan decision without sufficient guaran-
tees is usually finished by a loss of the principal and the interest income which increases the level 
of NPLs (Rajan, 1994). From the other side, more capitalized banks experienced lower levels of 
NPLs. This relationship can be explained by the high expertise of these banks in hedging and 
managing credit risks (Keeton, 1999).

Literature on the association between bank diversification and credit risk (NPLs) also provides 
mixed results. The first part of the literature supported the negative relationship and concluded 
that more diversified banking activities reduce bank risks and increase bank profitability 
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(Brahmana et al., 2018; Sharma & Anand, 2018). The second part of the literature argued that bank 
diversification measured by non-interest income leads to more bank risks and lowers bank profit-
ability (eg., Githaiga, 2020; Hai Trung, 2021). These authors conclude that non-traditional banking 
activities are associated with a problem of information asymmetry that leads to higher agency 
costs and erodes bank decision-making.

One of the studies from the relevant literature on the MENA region is of Boudriga et al. (2010). The 
authors examined bank-specifics and institutional environment as determinants of NPLs. The authors 
used 46 banks located in 12 MENA countries during the period 2002–2006. Their findings demonstrate 
that NPLs are not only impacted by bank specific factors but also that the business and institutional 
environment can threaten the stability of the banking industry and the financial system.

2.2. Macroeconomic factors and NPLs
Besides bank specifics and industry specifics, the macroeconomic environment was strongly 
explored as an important factor that determines the level of NPLs. In this regard, De Bock and 
Demyanets (2012) explore the determinants of NPLs in emerging countries from 1996 to 2010 
using panel data regression. They reveal that economic growth has a negative impact on NPLs 
while exchange rate and credit growth have a positive impact on NPLs. Their models point out that 
there is a significant link between macroeconomic aggregates and the financial system.

Louzis et al. (2012) studied both macroeconomic and bank specific determinants of NPLs in 
Greece for different categories of loans (consumer loans, business loans, and mortgage loans) over 
2003Q1-2009Q3 by applying dynamic panel regression analysis. They find that economic growth is 
negatively associated with NPLs while unemployment, lending interest rate, public debt, and bad 
management positively affect NPL growth.

Further, Alnabulsi and Kozarević (2021) investigate the interdependence between NPLs, financial 
stability, and economic growth in the Jordanian banking sector from 2006 to 2019. The authors found 
a negative and significant relationship between GDP growth rate and NPL ratio. Additionally, the 
regression analysis of NPLs relationship with financial stability and economic growth in the Jordan 
case study reveals that 60.4% of the variability in the NPL rate can be explained by the influence of 
selected indicators of economic growth and financial stability (e.g., GDP growth rate, unemployment 
rate, inflation rate, capital adequacy ratio, etc.). Swamy (2012) examines macroeconomic determi-
nants of NPLs in India by using panel regression analysis during the period 1997–2009. The author 
finds that better credit risk management practices need to be taken into consideration for bank 
lending activities, especially to those banks that have low operating efficiency and low capitalization.

In the Baltic countries, 2017 use NPLs as a measure of loan portfolio quality. They investigate 
macroeconomic and bank-specific factors of NPLs through unbalanced panel regression for 27 
banks during the 2005–2014 period. It is found that unemployment, one lagged value of domestic 
credit to the private sector, one lagged value of NPLs, growth of gross loans, and the global 
financial crisis have a positive impact on NPLs, while economic growth, one lagged value of equity 
to total assets, return on assets, and return on equity have a negative impact on NPLs.

Furthermore, Klein (2013) investigates the determinants of NPLs in 16 Central, Eastern, and 
South-Eastern European countries by using panel data regression over the period 1998–2011. The 
author finds that NPLs tend to increase when unemployment rises, the exchange rate depreciates, 
and inflation is high. Also, country-specific factors such as the euro area GDP growth and the global 
risk aversion have a direct impact on banks asset quality. Klein finds, however, that NPLs are 
sensitive to bank-specific factors such as equity to total assets and loan growth rate. These bank- 
specific factors are significant in the pre-crisis and post-crisis periods.

In South-Eastern Europe countries, Ćurak et al. (2013) investigated determinants of NPLs in 69 
banks from 2003 to 2010 by using dynamic panel regression. They find that lower economic 
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growth, higher inflation, and higher interest rate are associated with higher NPLs in addition to 
bank-specific factors used in the study, for example, bank size, return on assets, and solvency. To 
investigate macroeconomic determinants of NPLs in 28 EU countries from 2000 to 2013, Roman 
and Bilan (2015) conduct panel regression and learn that macroeconomic factors have a strong 
and critical influence on the quality of assets. Additionally, the authors find that there is 
a significant increase of bank loans to the private sector expressed as a share of GDP. In that 
regard, public finance may trigger the quality of bank loans once government debt breaks a certain 
threshold (about 97% of GDP).

2.3. Institutional quality and NPLs
While bank specifics and macroeconomic conditions are strongly explored in the NPLs literature, 
less abundant studies are focused on the institutional environment as a determinant of NPLs. 
Recently; Yilmaz (2019) explores macroeconomic, institutional, and bank-specific factors behind 
NPLs in emerging market economies over the period 2000–2013 by employing dynamic panel 
regression. The findings of the study reveal that not only bank-specific factors but also macro-
economic and institutional factors are significant for an efficient and sound banking sector. 
Therefore, regulators and policymakers should improve the institutional context and stabilize the 
economic environment for the efficient functioning of the banking sector.

From an economic cycle perspective, state-owned banks need to strengthen adequate measures 
to sharpen their NPL management. Ahmad (2013) examines institutional determinants of corrup-
tion and information sharing and their impact on NPLs in Pakistan from 2001 to 2010, using 
ordinary least squares (OLS). He finds that corruption has a positive impact on NPLs while 
economic growth and lending interest rate have a negative impact on NPLs.

Using a sample of 46 banks of 12 MENA countries during the period 2002–2006, Boudriga et al. 
(2010) examined the determinants of NPLs in the MENA region. The authors reveal that rule of law 
has a negative relationship with the level of the NPL ratio. A higher level of rule of law is associated 
with a lower level of NPLs, and vice versa.

3. Sample and empirical approach

3.1. The sample
To investigate determinants of NPLs in the MENA region in a comprehensive manner, we use 
a sample of MENA banks over the period 2005–2020. The initial sample covers 123 banks. However, 
several banks are excluded due to the issue of availability and continuity for some variables, 
especially NPLs. For that reason, the final sample is made of 74 banks. These banks are located 
in 11 countries of the MENA region. This sample covers only conventional (i.e., non-Islamic) banks. 
The number of banks by country is given in Appendix 1.

Due to several economic, financial, and regulation differences, the sample is divided into two 
sub-samples. The first one is related to the Middle East countries and covers 56 banks while 
the second one is related to North African countries and covers 18 banks.

According to Shekhar et al. (2015), an elevated level of NPLs has an impact on impairing bank 
balance sheets, depressing credit growth, and delaying output recovery. The level of NPLs is 
determined by bank-specific factors, industry specifics, macroeconomic factors, and the global 
financial crisis. As bank-specific factors, we use return on assets (ROA), return on equity (ROE), 
bank size (BS), capital adequacy ratio (CAR), loan loss provision (LLP), non-interest income (NII), 
and loan to deposit ratio (LTD). Variables that reflect industry-specifics are relative to the level of 
concentration (CONC) and competition (LERN) while macroeconomic factors are growth rate of 
gross domestic product (GDPG), inflation rate (INF), and unemployment rate (UNEM).
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As it has already been mentioned, some studies have addressed the linkage between institu-
tional quality and NPLs. For example, Bayar (2019) examines macroeconomic, institutional, and 
bank-specific factors of NPLs in emerging market economies. Specifically, regarding Central and 
Eastern Europe and Southeast countries, Tanasković and Jandrić (2015) highlight both macroeco-
nomic and institutional determinants of NPLs. Hence, in this study, we introduce three proxies of 
institutional quality: (i) control of corruption (CCOR), (ii) political stability (POLIS), and (iii) rule of law 
(RUL). Unlike previous studies, we extend the existing literature by taking into consideration the 
effect of the health crisis, i.e., the COVID-19 pandemic. We, therefore, introduce two additional 
proxies. The first proxy is the number of active cases (CASES) and the second one is the number of 
fatalities (DEATHS).

The data used in this study are collected from three main sources. Accounting and financial 
variables are collected from the annual reports of each bank, i.e., Refinitiv Eikon database. 
Macroeconomic variables are collected from the World Bank database2 [the World Development 
Indicators (WDI) database 2005–2020], and the information on the COVID-19 pandemic is 
retrieved from the Worldometer.

3.2. Empirical approach and model specification
The problem of endogeneity is considered as one of the most serious problems in corporate and 
banking finance modeling. The OLS and the fixed- and random-effect (FE and RE) models always face 
several problems such as omitted variable bias and measurement errors. To overcome this problem 
and following Bolarinwa et al. (2021), and Umar and Sun (2018), in this study we use the two-step 
system generalized method of moment estimator (SGMM henceforth) proposed by Blundell and Bond 
(1998). This method deals with the problem of endogeneity and provides robust and more efficient 
results (Danisman & Tarazi, 2020; Hakimi et al., 2021; Teixeira & Queirós, 2016; Zhou et al., 2014).

To investigate the main determinants of NPLs in the MENA region, we follow an empirical 
strategy based on four steps. The first one focuses on the main determinants of NPLs such as 
bank specifics and industry specifics. The second step considers the main determinants of NPLs 
and tests the effect of macroeconomic factors and the global financial crisis. The third step checks 
whether institutional quality can affect the level of NPLs. Hence, we introduce CCOR, POLIS, and 
RUL. As a robustness check, the fourth step includes the pandemic COVID-19. We introduce in the 
econometric model two proxies—CASES and DEATHS.

We extend the study of Khan et al. (2020) by including the variables that reflect financial 
environment, macroeconomic conditions, and the COVID-19 pandemic as a determinant of NPLs. 
The econometric model is given in equation (1):

NPLsi;t ¼ β0 þ β1NPLsi;t� 1 þ β2ROAi;t þ β3ROEi;t þ β4LTDi;t þ β5CARi;t þ β6LLPi;t þ β7NIIi;t

þ β8CONCi;t þ β9LERNi;t þ β10CRISISt þ βi ∑n
i¼1 MACi;t þ βi ∑n

i¼1 IQi;t þ βi ∑n
i¼1 COVIDi;t þ εi;t

Where; ∑n
i¼1 MACi;t is a matrix of macroeconomic environment that covers GDPG, INF, and UNEM. 

∑n
i¼1 IQi;t is a matrix of institutional quality that covers CCOR, POLIS, and RUL. ∑n

i¼1 COVIDi;t is 
a matrix of the COVID-19 variables measured by CASES and DEATHS. All variable definitions and 
measurements are listed in Table 1.

3.3. Summary statistics and correlation matrix
The statistics displayed in Table 2 indicate that the average mean of NPLs is 8.10%, with 
a maximum value of 58.13%, and 0.01% as a minimum value. The two proxies of bank perfor-
mance recorded on average 1.93% for ROA and 13.66% for ROE.

As far as the bank capital is concerned, banks in the MENA region registered an average capital 
adequacy ratio of 14.98%, with a maximum level of 40.35% and 1.62% as a minimum value. Based 
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on these statistics, we can conclude that banks in the MENA region are on average well-capitalized 
except for some banks that recorded low capital ratio.

Table 2 also indicates that the mean value of bank size is 9.84, with a minimum value of 5.05 
and a maximum value of 18.08. As a proxy of liquidity risk, we can observe that the average level 
of liquidity risk measured by the loan-to-deposit ratio is 81.92%, with a maximum value of 
215.32%.

The highest growth rate is 26.17 % against −21.46 % as the weakest rate. The average value of 
the inflation rate is 3.84%, with a maximum value of 84.86 % and a minimum value of −4.86%. 
These statistics point to an unstable macroeconomic environment. The statistics indicate that the 
average values of the institutional quality are 0.18 for CCOR, −0.17 for POLIS, and 0.22 for RUL. 
From these statistics, we can conclude that on average the MENA countries have recorded a weak 
institutional environment.

Table 1. Definitions and measurements of the variables
Variables Definition Measurement
Dependent variables

NPLs Nonperforming loans Bank nonperforming loans to gross 
loans

Bank specifics

ROA Return on assets Net income/total asset

ROE Return on equity Net income/total equity

BS Bank size Natural logarithm of total assets

CAR Capital adequacy ratio Equity to total assets

LTD Liquidity risk Loans to deposit ratio

LLP Loan loss provisions Loan loss provisions in % of total 
loans

NII Non-interest income Non-interest income in % of total 
income

Industry specifics

CONC Bank concentration Bank concentration (%)

LERN Bank competition The Lerner index

Macroeconomic specifics

GDPG Growth rate of GDP The annual growth of GDP

INF Inflation rate Inflation, consumer prices

UNEM Unemployment rate Unemployment, total (% of total 
labor force)

Financial environment

CRISIS Global financial crisis Dummy variable that takes 0 
before 2008 and 1 otherwise

Institutional quality

CCOR Control of corruption Score that ranges between −2.5 
and 2.5 (World Bank database)

POLIS Political stability Score that ranges between −2.5 
and 2.5 (World Bank database)

RUL Rule of law Score that ranges between −2.5 
and 2.5 (World Bank database)

COVID-19 pandemic

CASES Number of active cases The natural logarithm of active 
cases

DEATHS Number of fatalities The natural logarithm of deaths
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After having some information about all variables, the following step consists of checking for the 
multicollinearity issue. The correlation between all independent variables is given in Appendix 2. 
From the table, we can note that this correlation is very weak. Thus, we confirm that there is no 
significant problem with multicollinearity.

To double-check the multicollinearity problem, we perform variance inflation factors (VIFs). The 
results are given in Table 3. A value of 1 indicates there is no correlation between the variables in 
the model. A value between 1 and 5 indicates moderate correlation while a value greater than 5 
indicates a potentially severe correlation between the variables in the model.

From Table 3, we conclude that all values are between 1 and 5, which informs about moderate 
correlation and the absence of a potentially severe correlation between the variables in the 
model.

4. Empirical analysis

4.1. Empirical results for the whole sample
As the sample is divided into two sub-samples, one for the Middle East countries and another for 
North African countries, the empirical results are discussed as follows. We firstly discuss the 
empirical findings related to the estimates of the whole sample, which are given in Table 4. 
Then we discuss the findings related to the Middle East countries and interpret the results of 
North African countries.

The diagnostic tests of Sargan and serial correlation tests do not reject the null hypothesis of the 
validity of over-identifying restrictions and the absence of correlation. Both the p-value of the 
Sargan test and the p-value of the AR (2) test of Arellano and Bond are greater than 5% (Arellano 
& Bond, 1991). We inform that columns (1) and (2) are relative to the estimation of the model (1). 
Columns (3) and (4) are relative to the estimation of the model (2) when we include the global 

Table 2. Descriptive statistics
Variable Mean Std. dev. Min. Max.
NPLs 8.10 7.61 0.01 58.13

ROA 1.93 3.41 −10.30 101.43

ROE 13.66 12.98 −135.90 59.30

CAR 14.98 5.10 1.26 40.35

BS 9.84 2.61 5.05 18.08

LTD 81.92 27.63 1.44 215.32

LLP 1.30 1.67 0.01 19.91

NII 35.84 17.26 2.00 96.00

CONC 68.85 19.15 40.22 100.00

LERN 0.42 0.11 0.10 0.62

GDPG 3.25 4.40 −21.46 26.17

INF 3.84 6.24 −4.86 84.86

UNEM 7.64 5.46 0.11 18.50

CRISIS 0.81 0.39 0 1

CCOR 0.18 0.58 −1.15 1.57

POLIS −0.17 0.76 −2.12 1.22

RUL 0.22 0.39 −0.90 1.00

CASES 1.05 4.06 0 17.99

DEATHS 0.76 2.95 0 13.94
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financial crisis and the macroeconomic specifics. Columns (5) and (6) are relative to the estimation 
of the model (3) when we check the effect of the institutional quality.

The results of the model (1) displayed in columns (1) and (2), Table 4, indicate that the dependent 
variable (NPLs) is positively and significantly associated with the lagged variable. This means that the 
level of NPLs in the current year is positively correlated with the level of NPLs in the previous year.

Concerning the effect of bank profitability, we notice that higher banking profitability significantly 
decreases the level of NPLs. Both ROA and ROE coefficients are negative and the Z-statistics are 
significant. A 1% increase in bank profitability measured by ROA decreases the NPLs ratio by 4.6%. 
This means that an increase in banking profitability significantly decreases the level of NPLs. Also, it 
can be concluded that a higher level of NPLs contributes to lowering the effective management of 
funds. This result is in line with the findings of 2017. Moreover, Athanasoglou et al. (2008) study the 
Greek banking system and find that there is a negative relationship between credit risk and bank 
profitability. Consistent with the idea, Berger and DeYoung (1997) argue that highly profitable banks 
are less likely to become involved in risky activities that can lead to loan defaults in the future. They 
suggest a negative relationship between bank profitability and NPLs.

Banking literature has argued that large banks are more experienced in risk management and 
have sufficient provisions to hedge credit risk. In that regard, several empirical studies report that 
large banks are less exposed to credit risk. The empirical findings indicate that the coefficient of 
bank size is positive and significant with the dependent variable. This means that large banks 
record a higher level of NPLs. Some larger banks follow liberal credit policy, thus the chances of 
NPLs are higher as compared to smaller banks.

Additionally, large banks may face a problem of governance that negatively affects decision- 
making and deteriorates the quality of loans. This result is in line with the findings of Misra and 
Dhal (2010), who examine the pro-cyclical management of banks in India. Due to balance sheet 
constraints, some of small banks in India show greater managerial efficiency than the larger 
banks. Moreover, Rajha (2016) studies the determinants of NPLs in the Jordanian banking sector 
and finds a positive relation between NPLs and bank size, explaining that large banks are not 
necessarily more effective in screening their clients compared to smaller banks.

Table 3. Variance inflation factors (VIFs)
Whole sample Middle East North Africa

Variable VIF 1/VIF Variable VIF 1/VIF Variable VIF 1/VIF
POLIS 4.35 0.23 POLIS 4.52 0.22 CONC 4.22 0.24

CCOR 4.20 0.24 CCOR 3.89 0.26 BS 4.18 0.24

UNEM 3.12 0.32 BS 2.81 0.36 UNEM 4.07 0.25

BS 2.35 0.42 CONC 2.57 0.39 POLIS 3.76 0.27

LTD 2.18 0.46 UNEM 2.36 0.42 CCOR 3.47 0.29

LERN 2.08 0.48 LERN 2.22 0.45 LERN 3.39 0.29

CONC 1.82 0.55 LTD 2.15 0.46 INF 3.28 0.30

CRISIS 1.44 0.69 CRISIS 1.53 0.65 GDPG 3.11 0.32

CAR 1.43 0.70 ROE 1.48 0.68 LTD 2.90 0.35

NII 1.26 0.79 LLP 1.45 0.69 CRISIS 2.41 0.42

INF 1.23 0.81 GDPG 1.35 0.74 NII 1.46 0.68

GDPG 1.21 0.83 NII 1.34 0.75 CAR 1.36 0.74

ROE 1.17 0.86 INF 1.19 0.84 ROE 1.33 0.75

LLP 1.16 0.87 CAR 1.15 0.87 LLP 1.22 0.82

Mean VIF 2.07 Mean VIF 2.14 Mean VIF 2.87
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The findings also indicate that the capital adequacy ratio is negatively and significantly asso-
ciated with the dependent variable, i.e., NPLs. A 1% increase in bank capital decreases the NPL 
ratio by 2.9%. It is reported that well-capitalized banks are less exposed to credit risk. A high level 
of capital adequacy ratio makes banks less prone to engage in optimistic risk-taking. Thus, many 
banks appear to make vast efforts to perform prudent and wise lending to minimize the likelihood 
of potential NPLs. This finding corroborates the work of Shrieves and Dhal (1992). For the MENA 
region, Jabbouri and Naili (2019) also find a negative correlation between capital adequacy ratio 
and NPLs. An explanation of this result is that many MENA countries increased the minimum 
capital requirements to limit excessive lending.

The level of NPLs is found to be more sensitive to the level of non-interest income. The 
coefficient of non-interest income is positive and significant. This means that more diversified 
bank activities lead to more credit risk measured by the NPL ratio. The explanation of this sign is 
the potential inverse effect of diversification. Explicitly, credit risk of banks without any competitive 
advantages increases. This result is consistent with Louzis et al. (2012), Chaibi and Ftiti (2015), and 
Stiroh (2004), who support a positive relationship between non-interest income and NPLs.

The results of the effect of the global financial crisis and macroeconomic specifics relative to 
model (2) are given in columns (3) and (4) of Table 3. Contrary to the expected sign, we reveal that 

Table 4. Empirical results of the NPL determinants—whole sample

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

NPLs Coef. Z Coef. Z Coef. Z
NPLs (−1) 0.817 91.600*** 0.778 56.180*** 0.770 77.370***

ROA −0.046 −3.420*** −0.032 −2.050** −0.051 −2.640***

ROE −0.003 −2.490** −0.003 −2.470** −0.001 −0.240

BS 0.317 2.670*** 0.353 2.150** 0.357 2.240**

CAR −0.027 −3.240*** −0.028 −1.170 −0.023 −1.340

LTD −0.029 −31.540*** −0.025 −17.500*** −0.022 −7.830***

LLP 0.123 6.260*** 0.107 3.610*** 0.121 3.420***

NII 1.154 10.460*** 1.053 6.040*** 1.011 7.340***

CONC −0.068 −14.840*** −0.034 −3.850*** −0.049 −4.700***

LERN 6.118 3.250*** 5.564 2.920*** −2.549 −0.860

CRISIS −0.589 −5.180*** −0.790 −3.340***

GDPG 0.039 3.100*** −0.012 −0.520

INF 0.143 6.710*** 0.103 2.480***

UNEM 0.100 4.470*** 0.150 2.480***

CCOR −4.012 −9.840***

POLIS 1.159 3.330***

RUL −6.370 −6.470***

_cons 5.858 4.210*** 2.473 1.120 12.287 6.740***

AR(1) −3.229 −3.199 −3.157

Prob. (0.001) (0.001) (0.001)

AR(2) −0.811 −1.617 −1.424

Prob. (0.417) (0.105) (0.154)

Sargan test 43.275 39.330 31.107

Prob. (0.459) (0.631) (0.911)

Obs. 924 924 924

Note: NPLs (−1) means lagged NPLs with a lag of one period. 
*** and ** indicate the level of significance at 1% and 5%, respectively. 
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the global financial crisis exerts a negative and significant effect on the level of NPLs. Theoretically 
and empirically, it has been argued that the global financial crisis reduces bank profitability and 
stability, and increases bank risks.

In this study, we find that the financial crisis decreases bank NPLs in the MENA region. This result 
can be explained by several reasons. In the period of crisis, banks become more rigid when 
approving loans, hence bank credit activity is limited, and consequently bank NPLs decrease. This 
result is in line with Ozili (2019), who examines the impact of the behavior of NPLs in the European 
systemic and non-systemic banks. The author reveals that after the financial crisis, NPLs have had 
a negative and significant relationship with the economic cycle, arguing that those systematic 
banks have had higher level NPLs in the era of post-crisis.

Concerning the effect of macroeconomic conditions, the empirical findings indicate that an 
increase in the growth rate of GDP, inflation rate, and unemployment significantly increase the 
level of NPLs. The effect of inflation and unemployment is expected since an increase in the 
inflation rate increases financial expenses and reduces the ability of borrowers to pay their 
loans. This result is consistent with Fofack (2005), who finds a positive relationship confirming 
that a higher inflation rate leads to higher loan defaults. Jabbouri and Naili (2019) find a positive 
impact of inflation on NPLs contrary to several studies arguing that an increase in inflation 
decreases the level of NPLs. Similarly, higher unemployment rate increases the probability of 
default since borrowers are unable to meet their engagements. Our result is in line with Ćurak 
et al. (2013), Fofack (2005), and Salas and Saurina (2002), who conclude that the unemployment 
rate plays a key role in explaining the NPL ratio trajectories.

Theoretically, it has been disclosed that in a stable macroeconomic environment proxied precisely 
by the economic growth, banks grant more credits to finance investment. Stable macroeconomic 
conditions enhance the ability of borrowers to pay their credits. However, the findings of the current 
study support the opposite association. A higher GDP growth rate leads to higher level of credit risk. 
The results of this paper support a positive relationship between GDP growth and NPLs. This relation-
ship is questionable as higher GDP growth rate will lead to a higher earning capacity of borrowers. 
This result is consistent with Mondal (2016), who explores the sensitivity of NPLs to macroeconomic 
variables in the banking sector of Bangladesh. Moreover, Tabak et al. (2007) investigate the Brazilian 
banking sector and find a positive relation between NPLs and GDP growth. In the same line, 
Shingjergji (2013) examines the impact of macroeconomic variables on NPLs in Albania over the 
period 2005–2012 and reveals a positive relationship between GDP growth and NPLs.

Columns (5) and (6), Table 4, are relative to the results of model (3) when we check the effect of 
the institutional quality. The findings indicate that the three institutional variables significantly 
affect the level of NPLs. More precisely, we conclude that more control of corruption and an 
effective rule of law significantly decrease the NPL ratio. However, more political stability leads 
to a higher level of NPLs.

The findings of the study indicate that more control of corruption decreases the level of NPLs. 
This means that countries that adopt a strict strategy to fight corruption limit bank risk-taking and 
personal relationships aiming to grant credits without sufficient guarantees. This result is in line 
with Hasan and Ashfaq (2021), who find that the negative impact of corruption on banks asset 
quality suggests that corruption adversely affects the loan portfolio of the banking sector. Toader 
et al. (2018) investigates the effect of corruption on banking stability in emerging markets and 
discover that better corporate governance can increase financial stability, thus reducing NPLs.

Similarly, we conclude that rule of law significantly decreases the level of NPLs. A strong rule of 
law compels banks to respect the standard of credit distribution. Additionally, in countries with 
a strong rule of law, there is strong protection of creditors rights, which leads to a decrease in 
credit risk. This result is consistent with Boudriga et al. (2010), who examine the determinants of 
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NPLs in the MENA region and reveal that rule of law has a negative relationship with the level of 
the NPL ratio. A higher level of rule of law, a lower level of NPLs, and vice versa.

Contrary to the effect of control of corruption and rule of law, we find that more political 
stability experiences a higher level of NPLs in the MENA region. This result can be interpreted in 
a way that in the period of political stability, financial markets and banking sectors are stable 
according to the theory of behavioral finance. In this case, thinking of more return, banks may 
grant loans and finance some risky projects that finish by a loss of the principal and the interest. 
Hence, it results in an increase in NPLs. Therefore, loan decisions are affected by the magnitude 
of pressure from political lobbying. Loans will gain from the strong political connection but with 
lower quality. This result is in harmony with Hu et al. (2004), who argue that state-owned banks 
are more open to political lobbying and the administrative pressure that results in a higher level 
of NPLs.

4.2. Empirical results for the Middle East countries
Similarly to the results of the whole sample, the results for the Middle East showed in Table 5 
indicate that the diagnostic tests of Sargan and serial correlation tests do not reject the null 
hypothesis of the correct specification. Both the p-value of the Sargan test and the p-value of the 
AR (2) test of Arellano and Bond are greater than 5%.

The results reveal that the lagged variable is positively and significantly associated with the 
dependent variable. This means that the NPL level in a year positively and significantly depends on 
the level of the previous year.

The findings also indicate the level of bank profitability measured by ROA and ROE significantly 
decreases the NPL ratio. A 1% increase in bank profitability measured by ROE decreases the NPL 
ratio by 19.3%. More profitable banks experience a lower level of NPLs. Moreover, the high level of 
NPLs decreases banks profitability. This result is consistent with the work of Godlewski (2005), who 
uses ROA as a performance indicator in examining the impact of banks profitability in Spain and 
finds that there is a negative relationship between ROA and NPLs.

As in the case of the whole sample, we conclude that well-capitalized banks in the Middle East 
experience lower levels of NPLs. A 1% increase in bank capital decreases the NPL ratio by 12.2%. The 
rationale behind the negative relation is that banks with high capital adequacy ratio are more likely to 
engage in prudent lending to sustain their capital. This result is in line with Berger and DeYoung 
(1997), and Keeton and Morris (1987). More generally, the result is well-explained by the moral hazard 
hypothesis. Less capitalized banks will more likely engage in excessive risk-taking, and vice versa.

In contrast to the findings of the whole sample, the results for the Middle East indicate that 
more bank activity diversification reduces the level of NPLs. The coefficient of non-interest income 
is found to be negatively and significantly associated with the NPL level. This means that a higher 
bank diversification significantly contributes to a lower NPL ratio, which confirms the diversification 
hypothesis of Hu et al. (2004) that less diversified banks must take additional risk on their loan 
portfolio to generate more profits. This result is also consistent with the findings of Ghosh (2015).

The results in Table 5 show that more bank competition significantly decreases the level of NPLs. 
Contrary to the results of the whole sample and North African countries, the findings indicate that 
a more concentrated banking system experiences a higher level of NPLs while higher bank competi-
tion significantly reduces the NPL ratio. This result can be explained by the view that bank concentra-
tion may reduce NPLs by enhancing market power and bank profits. Thus, high profits can provide 
a buffer against shocks. This result is consistent with Beck and Demirguc-Kunt (2006). In the same line 
of idea, Allen and Gale (2004) analyze the effect of bank concentration on bank stability and conclude 
that greater bank competition may be good for efficiency but troublesome for financial stability.
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As far as the effect of institutional quality is concerned, similarly to the whole sample, we 
conclude that the three institutional variables significantly affect the level of NPLs in the Middle 
East countries. More precisely, we find that more control of corruption and an effective rule of law 
significantly decrease the NPL ratio while more political stability leads to a higher level of NPLs.

4.3. Empirical results for North African countries
The empirical results of the determinants of NPLs in North African countries are showed in Table 6. 
Like the results of the whole sample, the Sargan and serial correlation tests do not reject the null 
hypothesis of the correct specification. Both the p-value of the Sargan test and the p-value of the 
AR (2) test of Arellano and Bond are greater than 5%.

Contrary to the findings of the whole sample and the Middle East countries, we reveal that the 
capital adequacy ratio is positively and significantly associated with the level of NPLs. In other 
words, more capitalized banks are more exposed to bank credit risk. This result can be explained in 
the following way—more capitalized banks experience a higher level of NPLs. In some cases, well- 
capitalized banks may adopt risk-taking behavior by granting bad loans with insufficient guaran-
tees. Bad quality of loans, weak governance, and high level of information asymmetry in North 
African countries increase the level of NPLs.

Table 5. Empirical result of the NPL determinants—the Middle East countries
Model (1) Model (2) Model (3)

NPLs Coef. Z Coef. Z Coef. Z
NPLs (−1) 0.488 10.790*** 0.432 20.120*** 0.505 7.590***

ROA −0.732 −4.520*** −1.354 −6.810*** 1.180 1.770

ROE −0.193 −7.020*** −0.265 −6.730*** −0.221 −2.070**

BS 0.579 1.470 0.786 1.570 1.217 1.230

CAR −0.122 −4.370*** −0.146 −4.910*** −0.113 −3.870***

LTD −0.018 −1.760* −0.043 −3.730*** −0.037 −2.840***

LLP 0.415 6.060*** 0.404 3.700*** 0.074 0.600

NII −0.912 −4.080*** −0.799 −2.130** −1.712 −4.350***

CONC 0.122 2.270** 0.250 4.040*** 0.366 4.240***

LERN −11.249 −7.520*** −9.983 −5.850*** 7.163 1.010

CRISIS 4.016 6.070*** 4.261 4.600***

GDPG 0.158 5.420*** 0.065 3.290***

INF 0.006 0.230 0.036 0.620

UNEM −0.259 −0.710 −0.010 −0.050

CCOR −6.334 −6.690***
POLIS 1.552 3.080***
RUL −5.190 −4.790***
_cons −14.076 −2.060 −28.128 −3.050 −41.904 −2.950

AR(1) −1.985 −2.179 −2.391

Prob (0.047) (0.029) (0.016)

AR(2) −1.400 −0.730 −0.0218

Prob (0.161) (0.161) (0.826)

Sargan test 29.170 22.843 23.279

Prob (0.947) (0.995) (0.993)

Obs 687 687 687

Note: NPLs (−1) means lagged NPLs with a lag of one period. 
*** and ** indicate the level of significance at 1% and 5%, respectively. 
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The results in Table 6 also indicate that a higher concentrated banking system in North African 
countries lowers the level of NPLs. The competition-fragility view sets that more competition 
among banks leads to more fragility, as theoretically modeled by Marcus (1984) and Keeley 
(1990). In a more competitive environment with more pressures on profit, banks have higher 
incentives to take more risks, resulting in higher fragility. This result is in line with Jiménez et al. 
(2013), who support the view that those banks in highly competitive environments will take 
deliberate steps to minimize risk and gain a favorable risk management perception among 
investors and regulators compared to the rival banks. As a result, countries with a more compe-
titive banking sector should experience a lower level of NPLs.

Similarly to the findings of the whole sample, the results indicate that an increase in the inflation 
rate and unemployment significantly increase the level of NPLs. A 1% increase in the inflation rate 
increases the NPL ratio by 18.2%. The effect of inflation and unemployment is expected since an 
increase in the inflation rate increases financial expenses and reduces the ability of borrowers to 
pay their loans. Klein (2013) confirms these findings with the empirical evidence in Central, 
Eastern, and Southeastern Europe (CESEE). Similarly, a higher unemployment rate increases the 
probability of default since borrowers are unable to meet engagement. Our result is in line with 
(Louzis et al., 2012; Vogiazas & Nikolaidou, 2011).

Table 6. Empirical results of the NPL determinants—North African countries

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

NPLs Coef. Z Coef. Z Coef. z
NPLs (−1) 0.878 15.170*** 0.853 11.660*** 0.581 0.650

ROA −0.244 −1.070 0.017 0.440 −3.801 −2.860***

ROE −0.007 −0.340 −0.003 −0.170 −0.130 −1.870*

BS 0.986 1.180 −2.925 −2.180** 0.447 0.070

CAR 0.319 1.760* −0.047 −0.300 0.522 2.080**

LTD −0.035 −4.670*** −0.032 −3.370*** 0.033 0.780

LLP −0.105 −0.750 0.033 0.150 2.878 1.150

NII 1.917 2.070** 1.265 1.200 −12.326 −1.290

CONC −0.619 −2.440** −0.013 −0.060 −5.724 −2.140**

LERN −3.497 −1.610 1.905 1.740* 7.323 2.510**

CRISIS 0.332 0.260 4.339 0.610

GDPG 0.084 0.310 −1.564 −1.000

INF 0.182 1.760* 0.367 0.260

UNEM 0.625 2.420** 3.560 1.510

CCOR −2.776 −0.560
POLIS −4.492 −3.440***
RUL −16.964 −3.440***
_cons 30.428 1.630 18.267 1.370 0.008 0.290

AR(1) −0.586 −0.316 −0.248

Prob. (0.557) (0.751) (0.803)

AR(2) −0.048 0.956 0.717

Prob. (0.961) (0.338) (0.473)

Sargan test 1.901 3.135 2.405

Prob. (0.999) (1.000) (1.000)

Obs. 288 288 288

Note: NPLs (−1) means lagged NPLs with a lag of one period. 
***, ** and * indicate the level of significance at 1%, 5%, and 10%, respectively. 
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Regarding the effect of institutional quality and contrary to the result of the whole sample and 
the Middle East, we conclude that the control of corruption does not exert any significant effect on 
the level of NPLs. This means that at this level of control of corruption and the main strategy 
implemented to fight corruption are not effective and efficient in reducing the level of NPLs in 
North African countries. Hence, strong effort is needed to fight and control corruption in this 
region. We also reveal that an effective rule of law and more political stability significantly 
decrease the NPL ratio.

5. Robustness check: the effect of the COVID-19 pandemic
As a robustness check, in the fourth step, we include the COVID-19 pandemic as a determinant for 
NPLs. We introduce two proxies in the econometric model. The first proxy is CASES and the second 
one is DEATHS. The empirical findings are displayed in Table 7.

From Table 7, we note that there is no significant effect regarding the effect of the COVID-19 
pandemic on the level of NPLs. Thus, we confirm that the pandemic does not exert any significant 

Table 7. Empirical results of the effect of the COVID-19 pandemic
Whole sample Middle East North Africa

NPLs Coef. Z Coef. Z Coef. Z
NPLs (−1) 0.753 45.230*** 0.390 4.160*** 1.015 11.090***

ROA 0.160 6.810*** −0.775 −3.000*** −0.814 −20.480***

ROE −0.002 −0.450 −0.159 −3.250*** 0.057 1.550

BS 1.511 2.870*** −1.881 −1.480 −0.026 −1.540

CAR −0.031 −1.410 −0.049 −1.420 −4.328 −4.620***

LTD −0.009 −4.520*** −0.017 −0.820 0.273 1.930*

LLP 0.063 1.610 0.191 1.090 −0.030 −0.140

NII −0.088 −0.430 −0.833 −1.680* 2.730 2.450**

CONC −0.435 −8.620*** 0.549 7.350*** −2.724 −3.170***

LERN −4.525 −1.410 0.604 0.070 4.323 2.130**

CRISIS 0.283 0.970 5.735 5.800*** −1.472 −1.360

GDPG −0.072 −2.430*** 0.023 0.730 0.133 0.630

INF 0.104 1.990** 0.028 0.500 −0.140 −1.360

UNEM 0.435 6.530*** 0.130 0.400 −0.494 −1.480

CCOR −7.042 −10.070*** 4.653 3.250*** −21.163 −0.400

POLIS −0.782 −1.490 0.326 0.420 4.940 1.330

RUL −3.072 −2.480*** −0.110 −0.060 −84.463 −1.190

CASES 1.160 1.300 0.425 0.580 6.744 0.930
DEATHS −1.562 −1.260 −0.653 −0.630 −8.501 −0.940
_cons 8.142 27.250*** −25.829 −1.670 16.461 3.680***

AR(1) −3.215 −2.025 −0.228

Prob. (0.001) (0.042) (0.818)

AR(2) −0.211 −0.397 0.866

Prob. (0.832) (0.690) (0.386)

Sargan test 30.02 18.916 3.565

Prob. (0.707) (0.987) (1.000)

Obs. 924 687 288

Note: NPLs (−1) means lagged NPLs with a lag of one period. 
***, ** and * indicate the level of significance at 1%, 5%, and 10%, respectively. 
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effect. The short time of observation of the year 2020 seems to be without a significant effect. It is 
not significant for the whole sample, the Middle East and North African countries as well.

6. Conclusions and policy recommendations
The purpose of this paper is to investigate the main determinants of NPLs across the MENA region 
by exploring the role of bank specifics, macroeconomic factors, the global financial crisis, and the 
effects of the COVID-19 pandemic. The study uses a sample of 74 banks located in 11 MENA 
countries over the 2005–2020 period, with an application of the two-stage SGMM. For the benefit of 
comparative analysis, this study divides the MENA region into the Middle East countries and North 
African countries.

Overall, the empirical findings reveal that the level of bank profitability significantly decreases 
the level of NPLs for both the Middle East and North African countries. This means that more 
profitable banks in the region experience a lower level of NPLs. Contrary to the results of North 
African countries, for which we find that capital adequacy ratio has a positive and significant 
relationship with the level of NPLs, banks with higher capital adequacy ratio in the Middle East 
countries show that they are more prudent in lending and, as a result, they have a lower NPL ratio. 
Moreover, the banks in the Middle East countries show that bank diversification has a negative 
association with the level of NPLs. The findings also indicate that bank competition in the Middle 
East countries significantly increases the level of NPLs. Contrary to the results of the whole sample 
and North Africa, we learn that a more concentrated banking system in the Middle East experi-
ences a higher level of NPLs, and vice versa, higher bank competition in the Middle East signifi-
cantly reduces the NPL ratio.

As far as the effect of macroeconomic conditions in the region is concerned, we conclude that 
the relation between economic growth and NPLs has a positive direction. Further, the relationship 
between unemployment and NPLs is also positive. For the inflation rate, we find that the higher 
inflation followed by an interest rate floating in the MENA region results in a higher level of NPLs. 
Moreover, the study reveals significant insights for policymakers, bank managers, as well as 
financial analysts. In addition, fiscal policies should be directed to create an environment that 
will boost market activity and enhance economic growth and improve investors confidence 
through effective valuation.

When it comes to the effect of institutional quality, the study concludes that control of corrup-
tion, rule of law, and political stability have a significant effect in the Middle East countries. On the 
contrary, in North African countries, we find that the control of corruption does not have any 
significant effect on the NPL ratio. Notwithstanding, rule of law and political stability show 
a significant impact on the NPL ratio in North Africa.

The results could bring some important policy implications either for policymakers or for banks. 
First, to control the level of NPLs, more attention should be granted to the factors such as bank 
specifics, macroeconomic factors, and institutional quality. To manage credit risk, the banks in the 
MENA countries and the two groups of countries need to be more profitable and well-capitalized. 
Secondly, governments of these countries need to work strongly to guarantee a stable macro-
economic environment and strong institutional quality. The results of this paper can be generalized 
so to apply to other countries or country groups. There are numerous studies that a high-level of 
bank profitability and bank capital, as well as stable macroeconomic conditions, decrease the level 
of NPLs. However, the studies that deal with the effect of institutional quality on the level of NPLs 
are less abundant. The current study reports under which conditions all these factors can sig-
nificantly decrease the level of NPLs in the MENA region.

Like any other, this research has certain limitations. One of the main concerns is a short period 
of observations of the COVID-19. This short interval partly explains the non-significant effect of the 
number of active cases and the number of fatalities on the level of NPLs. Alternatively, it can be 
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assumed that credit risk caused by the pandemic (especially related to the loans approved to small 
and mid-size enterprises and certain industries such as hospitality and tourism, transport, etc.) has 
still not been materialized, and the extension of the period of observations of the COVID-19 for the 
years 2021 and 2022 in future research should reveal the true extent of the overall impact. 
Moreover, related to future research, the inclusion of additional control variables may further 
improve the empirical results of this study.
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Appendix 1. Number of banks by country

Middle East North Africa

Countries Number of banks Countries Number of banks
Bahrain 4 Egypt 4

Jordan 13 Morocco 4

Kuwait 5 Tunisia 10

Lebanon 4

Oman 4

Qatar 4

Saudi Arabia 8

United Arab Emirates 14

Number of banks 56 Number of banks 18
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