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Abstract

This paper aims to study the impact of both bank performance and economic growth 
on bank profitability in 8 middle-income countries from the Middle East and North 
Africa (MENA) region and MINT countries using the Generalized Method of 
Moments (GMM) model. Bank profitability is measured by return on assets (ROA) 
and return on equity (ROE), net interest margin (NIM) is measured by CAMEL mod-
el, and economic growth is measured by gross domestic product (GDP) growth. The 
sample period ranges from 2000 to 2020, and data are extracted from the World Bank 
financial indicators and database. This paper is supported by the financial intermedia-
tion theory. By comparing both MINT and MENA regions, the results show that in the 
MINT region, ROA is affected most by both asset management and capital adequacy 
ratio (CAR), while NIM is affected by asset management, liquidity, and management. 
Regarding the MENA region, ROA and NIM are affected by CAR only. No relationship 
was found between ROE and any of the CAMEL determinants in both regions. The 
results show superior performance for MINT than MENA; strong and active capital, 
increment in assets, credits, and deposits, and enhancement in bank profitability that 
is reflected in economic growth progress. Both MENA and MINT regions’ profitability 
(ROA and ROE) is affected by GDP, so their economies are restructuring very well and 
their banking industries are expected to grow rapidly.
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INTRODUCTION

The banking sector is the backbone of any country’s health (Zhongming 
et al., 2019; Rabaa & Younes, 2016) and is the engine of growth for any 
country’s economy (Nimalathasan, 2008). Most businesses depend most 
on the financial support and facilities provided by banks. Banking sectors 
are the safeguard for any economic instability a country faces, they work 
on minimizing the financial, market, and systematic risks any society 
might face. The performance of the banking sector is an indicator of the 
health of the whole country and is crucial for its financial system (Trung, 
2021; Zhongming et al., 2019). High supervision and performance evalua-
tion are important to help the banking sector to perform its job. Recently 
and according to the different market environmental circumstances, the 
banking sector faces huge pressure to cope up with the extensive changes 
and the instability (Sufian & Habibullah, 2010).

As most of the studies apparently ignored middle-income coun-
tries, this paper studies the bank performance in emerging Mexico, 
Indonesia, Nigeria, and Turkey (MINT) countries and the Middle East 
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and North Africa (MENA) region. The MENA region is known for its oil-rich economy, especially the 
ones in the Gulf Cooperation Council (GCC), but they lately started to transform their economies to a 
more market-based economy to avoid the negative impacts of the 2008 global crisis. MINT countries, 
which have a considerably stable economy due to vast reserves of petroleum, oil, and natural gas, are 
among the regions that attracted the authors’ attention to study as no one explored them in previous 
studies. In addition, according to the researchers’ knowledge, there have been no previous studies on 
bank performance and economic growth that compare bank profitability across three indicators (NIM, 
ROE and ROA). 

1. LITERATURE REVIEW 

Recently, the literature has focused on two basic pil-
lars for any country to develop, namely bank per-
formance and economic growth (Abduh & Omar, 
2012), especially in developing countries. It is impor-
tant to understand the causal relationship between 
these two pillars of a country; most studies stated 
that there is a supportive relationship between them 
(Bikker & Hu, 2002; Demirguç-Kunt & Huizinga, 
1999; Ledhem & Mekidiche, 2020). Abduh and 
Omar (2012) stated that according to the literature, 
there are three types of causal relationships between 
them, which are supply-leading, demand-following, 
and bi-directional causal relationships.

This research paper is basically supported by the 
financial intermediation theory, which assumes 
that the intermediary role a bank plays is essen-
tial in balancing the economy between lenders 
and borrowers (Yuksel et al., 2018). Based on the 
financial intermediation theory, banking institu-
tions assume an intermediary role as they match 
savers and borrowers in the economy. Banks are 
considered a catalyst to develop the economy as 
they move funds from surplus spending units 
(SSUs) to deficit spending units (DSUs), and bank 
profitability is the difference in their interests. The 
paper also follows the Endogenous growth theory 
established by Romer in the 1980s and it assumes 
that when finance and bank performance enhance 
investments, this would lead to increased econom-
ic growth (Ledhem & Mekidiche, 2020).

The 2008 global financial crisis had a massive im-
pact on the banking sector that originated from 
other factors, including assets, risks, capital, 
management, and financial leverage (Claessens 
& Horen, 2014). The literature had to dig for the 
financial crisis and measure the banks’ perfor-
mance considering different banking problems 

and risks such as non-performing loans (NPLs), 
credit risks, and systematic risks. Souissi-Kachouri 
(2022) proved that NPLs significantly affect the 
economic growth in six MENA countries during 
the period 2000–2016. Jreisat and Bawazir (2021) 
who studied the determinants of bank profitabil-
ity for the MENA region found that non-interest 
income (NII) had a significant positive impact on 
profitability; on the contrary, they found a nega-
tive impact on credit risk represented by NLP or 
low-quality loans on bank financial performance. 

Jaouad and Lahsen (2018) clarified most factors 
according to the literature that affects bank per-
formance positively are asset quality, liquidity, in-
flation, capital adequacy ratio (CAR), the efficien-
cy of the management, and bank size. On the con-
trary, Kolapo et al. (2016) and Anarfi et al. (2016) 
found an insignificant relationship between bank 
size and its profitability.

Supply and demand sides of most banks have 
changed to reflect international challenges. The 
supply has changed to reflect government dereg-
ulations and technology, while customers have in-
creased their demands’ sophistication due to the 
technology rage, increased number of competitors, 
globalization, and price sensitivity (Chowdhury & 
Rasid, 2016). These rapid changes had a tremen-
dous impact on the banking sector performance, 
and the methods used to measure it, however, prof-
itability and solvency are the basic indicators for 
strong bank performance (Zhongming et al., 2019; 
Ledhem &Mekidiche, 2020). Accordingly, the in-
dicators of bank performance are crucial for any 
economy and financial stability, where the perfor-
mance of any bank is the main driver of its profit-
ability from its operations (Trung, 2021).

The most common measures for bank profitability 
are the financial ratios, which are the quantitative 
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metrics used to interpret historical accounting 
values including return on assets (ROA) and re-
turn on equity (ROE) (Trung, 2021) to measure in-
ternal activities. One of the drawbacks of financial 
ratios is latency due to ignoring the market values 
of financial performance. Investors would prefer 
market-based performance measures such as firm 
value Tobin’s Q (Nguyen et al., 2015).

The CAR required by Basel tries to reduce the risks 
associated with NPLs by ensuring that the bank 
has enough capital to operate and absorb any fi-
nancial failures (Fatima, 2014). Banks’ failures 
may lead to fractured loan relationships, frozen 
customer deposits, and shrinking credit lines in 
the company (Trung, 2021); to avoid these failures, 
the government and the central banks are high-
ly supervising the performance of banks through 
strict policies and rules.

Bank performance is measured and evaluated by 
some measures such as CAMEL, PATROL, and 
ORAP. The PATROL model consists of five meas-
ures such as capital adequacy, profitability, credit 
quality, organization, and liquidity. PATROL con-
cept is derived from the first three letters of the 
Italian word “Patrimonio”, which means capital 
adequacy, and the first letter of each of “Rischioita” 
and “Redditivita”, which mean profitability and 
credit risk, as well as the first letter of the word 

“Organizzazione”, which means the organization, 
and the word “LIQUIDITA”, which means liquidity 
(Al-Nuaimi, 2017). Another model, the Operational 
Risk Assessment. Process (ORAP), identifies the 
current level of operational risk in a bank.

CAMEL model has been used in the USA since 1979 
(Roman & Sargu, 2013; Christopoulos et al., 2011) 
to measure financial performance and to predict 
failure, and then banks efficiently evaluate their 
operations and investment decisions (Ledhem & 
Mekidiche, 2020). CAMEL is an acronym for five 
major financial system parameters; capital ade-
quacy (C), asset quality (A), management efficien-
cy (M), earnings (E), and liquidity (L) (Wanke et 
al., 2016). CAMEL was initially adopted in 1979 
by the Federal Financial Institution Examination 
Council; then in the USA in 1987 by the National 
Credit Union Administration. CAMEL is then 
extended to CAMELS to include a sixth param-
eter, which is the sensitivity to the market risk (S) 

(Roman & Sargu, 2013) such as interest rate, infla-
tion risk, and foreign exchange (Karim et al., 2018; 
Gasbarro et al., 2002). It is recommended by the 
World Bank and the International Monetary Fund 
(IMF) to use CAMELS in measuring financial sys-
tem stability (Ledhem & Mekidiche, 2020).

There is a rich literature on bank performance 
measurement that takes into consideration inter-
nal and external factors (Jaouad & Lahsen, 2018). 
Internal variables are operating variables affecting 
a bank from the inside, while external variables 
are the external and macroeconomic factors that 
affect banks’ performance and operation. Jaouad 
and Lahsen (2018) indicated that financial mar-
ket concentration is from the external factors af-
fecting performance, while real gross domestic 
product (GDP) growth and inflation are from the 
macroeconomic conditions. On the other side, 
Souissi-Kachouri (2022) who studied the impact 
of corruption on bank performance and economic 
growth, could prove that corruption affects eco-
nomic growth.

In the next section, the research digs in the literature 
that studied the relationship between macroeco-
nomic factors and bank performance; this relation-
ship has always been an issue of debate. There are 
enormous studies that indicated the factors and de-
terminants of the bank performance, and they used 
different measures developed over past decades. 

Some studies investigated this relation from both 
sides, impact of financial and banking sector per-
formance on economic growth, and vice versa. 
The attention was to the developed or developing 
countries, with no evidence for the middle-in-
come counties, however, there is plenty of litera-
ture that examined this relationship in MENA re-
gion, but there is shortage regarding MINT region. 

MENA region is a bridge between Asia and Europe, 
and it consists of 28 countries (Jreisat & Bawazir, 
2021), including Algeria, Egypt, Bahrain, Jordan, 
Kuwait, Iran, Iraq, Morocco, Libya, Lebanon, 
Syria, Oman, Qatar, Saudi Arabia, Yemen, Tunisia, 
and the United Arab Emirates. The MENA region 
is developing very fast, and its economy is signif-
icantly increasing with GDP jumped from 4% to 
6% in the late 14 years due to the global oil prices 
increase. This higher GDP led to higher profitabil-
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ity for banks across the MENA region (Jreisat & 
Bawazir, 2021).

Some of the MENA region countries have ma-
jor economic reforms for financial liberty such 
as Egypt, Tunisia, Jordan, and Morocco (Naceur 
& Omran, 2011). Although Egypt is one of the 
MENA region countries and has undergone a lot 
of financial reforms, it appears to have the least 
economic and financial development when com-
pared to GCC countries (Omran, 2007). Naceur 
et al. (2009) refer to the nature of the banking 
industry in Egypt which commonly consists of 
both state-controlled specialized banks and fami-
ly-owned banks. 

The Jordanian government has faced some difficul-
ties as well since the 1988–1989 currency deprecia-
tion crisis. The Jordan government started a stabili-
zation program for financial restructuring, and the 
banking law 2000 was enacted. Jordan has removed 
the foreign investment limits and enabled banks to 
provide financial consolation and investment port-
folio services (Jreisat & Bawazir, 2021).

Morocco is one of the MENA region countries in 
which the literature has paid much attention to 
its bank performance. Jaouad and Lahsen (2018) 
summarized the determinants behind bank prof-
itability and performance in Morocco are the 
volume of loans distributed, bank size capitaliza-
tion, financing costs, operational efficiency, cred-
it quality, short-term, long-term, and funding li-
quidity, deposits, and foreign direct investments, 
macro-financial conditions such as capital market 
development and banking industry concentration, 
macroeconomic conditions such as GDP per capi-
ta growth and inflation.  

The MINT term was announced in 2014 for the 4 
countries that were selected by Fidelity Investments 
in 2011 due to their expected strong economic 
growth and investment returns in the next dec-
ades. The authors could recognize only one study 
in MINT region; Morakinyo and Sibanda (2016) 
who examined bank performance determinants 
and their relationship with economic growth us-
ing the Generalized Method of Moments (GMM) 
model with both of its two effects – fixed and ran-
dom. Morakinyo and Sibanda (2016) found a pos-
itive impact of corruption, CAR, liquidity ratio, 

total bank credit, and ROA on the banks’ perfor-
mance, and they found a negative relationship be-
tween GDP growth rate and ROA. 

Most of the literature relied on ROA and ROE as 
proxies for the profitability of banks (Tabash & 
Dhankar, 2014; Ledhem & Mekidiche, 2020). NIM 
is used to measure the effectiveness of investments 
to debt in the banking sector. From studies that 
examined the relationship between bank profit-
ability and economic growth in MENA region is 
Naceur and Ghazouani (2007) who examined the 
relationship in 11 MENA region countries using a 
dynamic panel model with GMM estimators over 
the period of 1979–2003. Naceur and Ghazouani 
found a negative relationship and they related 
these results to the MENA region’s underdevel-
oped financial systems. Naceur and Ghazouani 
recommended for more improvement in the 
MENA financial system functioning and institu-
tional economics. In the same line, F. Ceylan and 
I. Ceylan (2020) found that bank profitability in 
4 countries out of the 8 selected samples (Russia, 
Turkey, Chile, and Poland) enhances economic 
growth. They studied eight countries which are 
Argentina, Turkey Chile, India, Russia, Brazil, 
Croatia, and Poland using a Panel causality in the 
period of 2009–2018. 

Moreover, Bolbol et al. (2005) studied the im-
pact of the banking sector on economic growth 
for Egypt’s financial system as one of the MENA 
region countries during the period from 1974 to 
2002. The results showed that there is a negative 
relation between them. 

Among the studies that examined the impact of 
macroeconomic factors on bank performance is 
Jaouad and Lahsen’s (2018) study that investigated 
the financial statement of 6 Moroccan banks from 
2010–2016 to clarify the impact of macroeconomic 
conditions, the structure of the financial market, 
bank characteristics, and bank governance on the 
bank performance (ROA and ROE) using panel 
data method. They concluded that operating man-
agement efficiency is negatively related to a bank’s 
performance, and bank size is positively related. 

Another study that examined the impact of eco-
nomic growth measured by GDP per capita on 
the bank performance and on ROA and ROE in 
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15 West African countries using panel data from 
the period 1996 to 2017 is Zhongming et al. (2019) 
study. They found that economic growth and all 
the control variable – inflation, interest rate, gov-
ernment effectiveness, and corruption – affect 
performance significantly. In the same line was 
Obiora et al. (2022) who investigated 23 Sub-
Saharan Africa (SSA) countries and 14 developed 
countries between 1981 and 2018 using general 
least squares. Obiora et al. found that SSA coun-
tries face some issues regarding the deposit rate 
declines and real interest rates increase rather than 
developed countries and that economic develop-
ment has a positive impact on commercial bank 
lending, lending rates, domestic credit amounts to 
the private sector (DCPS), and decreased NPLs. 

Among the studies that used the GMM approach 
to reveal the effect of economic factors on bank 
performance is Al-Jafari and Alchami (2014) 
who found that there is an effect for the infla-
tion rate (INF) on bank profitability in Syrian 
banks. Another study is Yuksel et al. (2018) who 
found a positive relationship between profitabili-
ty measured by NII and economic growth in 13 
post-Soviet countries from 1996 to 2016. Ledhem 
and Mekidiche (2020) used GMM and CAMELS 
method to assess the relationship between the fi-
nancial performance of Islamic finance and GDP 
in all Islamic banks in 5 countries (Brunei, Turkey, 
Malaysia, Indonesia, and Saudi Arabia) from 2014 
to 2018. They found that profitability (ROE) affects 
economic growth significantly. Kassim (2015) 
assessed and proved the relationship between 
Islamic banks and the industrial production in-
dex (IPI) as a proxy for the economic growth of 
all Islamic banks in Malaysia from 1998 to 2013. 
Besides, Boukhatem and Moussa (2018) proved 
the relationship between the Islamic financial sys-
tem and GDP in the MENA region using panel 
analysis from 2000–2014. The bank performance 
was measured by loans by Islamic banks/GDP. 
They used other variables such as government 
consumption/GDP, domestic credits to the private 
sector/GDP, rule of law, education, trade openness, 
inflation, and regulatory quality.  

There are tremendous studies that examined bank 
performance through CAMEL approach. Altan et 
al. (2014) compared between 3 State-Owned and 
12 Private-Owned Turkish banks from the peri-

od 2005 to 2012 using CAMEL 23 ratios, and they 
found that there is a significant difference between 
performance of the two types in Turkish banking 
system. Another study is Trung (2021) who used 
the CAMEL model and the System Generalized 
Method of Moments (SGMM) to study the bank 
performance in Vietnamese commercial banks 
from 2009 to 2020. Trung found a relationship be-
tween bank performance and ownership structure. 
Some studies used CAMEL to compare Islamic 
and conventional banks (Rashid & Jabeen, 2016; 
Rashid et al. 2015; Karim et al., 2018; Rozzani & 
Rahman, 2013), while other studies compared 
between pre- and post-financial crisis using 
CAMELS to measure the bank performance de-
velopment (Rodica-Oana, 2014).

Most literature adopted Autoregressive distrib-
uted lag (ARDL) (Yazdan & Sadr, 2012; Kassim, 
2015; Trianto et al., 2021) to study the impact of 
financial development of banks using CAMEL 
on economic growth through the macroeconom-
ic level of the countries. ARDL is the most relia-
ble model, but it cannot be controlled (Easterly & 
Levine, 2001).

This paper aims to study the impact of both bank 
performance and economic growth on bank prof-
itability in 8 middle-income countries from 
MENA region and MINT countries using the 
GMM model where bank performance is meas-
ured by the CAMEL model and economic growth 
is measured by GDP growth. According to the 
previous literature review and the paper aim, the 
following hypotheses are to be tested:

H1: There is a positive relationship between Bank 
performance and Bank profitability in mid-
dle-income countries. 

H1a: There is a positive relationship between 
CAMEL rating indicators and ROA in mid-
dle-income countries. 

H1b: There is a positive relationship between 
CAMEL rating indicators and ROE in mid-
dle-income countries. 

H1c: There is a positive relationship between 
CAMEL rating indicators and NIM in mid-
dle-income countries. 
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H2: There is a positive relationship between 
Economic Growth and Bank profitability in 
middle-income countries. 

H2a: There is a positive relationship between GDP 
growth rate and ROA in middle-income 
countries. 

H2b: There is a positive relationship between GDP 
growth rate and ROE in middle-income 
countries.

H2c: There is a positive relationship between GDP 
growth rate and NIM in middle-income 
countries.

2. METHOD

CAMEL model is used to measure a bank’s perfor-
mance and efficiency. As shown in Figure1; CAMEL 
model is used to measure performance in many 
works of literature. CAMEL ratios used are CAR (C), 
Asset quality (A), Cost to income management (M), 
and Liquidity asset ratio (L), while the Earnings (E) 
variable is missing in the World Bank financial in-
dicators and is excluded from the model. Regarding 
studying the economic indicators and according to 
most literature; GDP growth rate is used rather than 
GDP per capita. ROA, NIM, and ROE are used to 
measure banks’ profitability. The control variables 

– inflation rate (INF) and gross capital formation 
(GCF) – are used to link the financial development 

of banks to economic growth by depending on gross 
capital formation and inflation rate to avoid price in-
stability (Kassim, 2015). 

MINT and MENA regions’ countries are selected for 
their World Bank classification as emerging econo-
mies ranging from lower to higher middle-income 
countries. In these two regions, eight countries are 
considered middle-income countries and are expect-
ed to reach high growth rates in all fields according 
to the World Bank. Four countries from MENA re-
gion are selected such as Egypt, Algeria, Jordan, and 
Morocco because they have embarked on major fi-
nancial reforms, and their banking development ex-
perience is remarkable to be investigated to other de-
veloping countries in the same stage of financial de-
velopment. The all four MINT countries which are 
Mexico, Indonesia, Nigeria, and Turkey are taken in 
the paper. Countries that lack information due to po-
litical and war conditions are ignored in this paper. 

The sample period ranges from 2000 to 2020, and 
the data were extracted from the World Bank finan-
cial indicators and the World Bank database. Table 1 
illustrates the variables and their measures. All the 
variables used are logged due to the difference be-
tween them as some are expressed in percentages 
such as inflation, GDP growth rate, and gross capital 
formation as a percentage of GDP.

To determine the model that will be adopted to ex-
amine the integration between economic growth 
and bank performance, static GMM method is used 

Figure 1. Proposed model

ROA NIM ROE

GROSS CAPITAL FORMATION 

AND INFLATION RATE, GDP GROWTH

CAMEL
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according to literature (Tabash & Dhankar, 2014; 
Chowdhury & Rasid, 2016; Banto & Monsia, 2021) as 
elaborated from Figure 1. Thus, this can be explained 
by depending on the following models 1, 2, and 3:

Model 1:

0 1 2
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6 7

ln ln ln

ln ln ln

ln ln ,t

ROA a a GDP a CAR

a ASSET a MNG a LIQ
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 (1)

Model 2:
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Model 3
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 (3)

To test the relationship between bank profitabili-
ty and economic growth in middle-income coun-
tries, the GMM test is used after applying the unit 
root test depending on R-4.3.1 statistical software. 
GMM helps in using lagged variables in dependent 
and independent variables (Ledhem & Mekidiche, 
2020) and it controls the unobserved heterogene-

ity in different effects- whether fixed or random 
(Arellano & Bover, 1995).

The unit root test depends on Augmented Dickey-
Fuller (ADF) and Phillips-Perron (PP) as illustrat-
ed in Appendix A to examine GMM. Therefore, 
equations 3 and 4 can be developed to adopt GMM 
in equations 3, 4, and 5.

0 10

1 2

2 31 1

3 4

4 51 1

5 6

6 71 1

ln  ln

 ln  ln

 ln  ln

 ln  l ,n ln  

p

i

q q

i i

q q

i i

q q

ti i

ROA a a GDP

a CAR a ASSET

a MNG a LIQ

a INFL a GCF ε

−

− −

− −

− −

= + +

+ + +

+ +

∆

∆ ∆

+ +

∆ ∆

∆ ∆ +

∑
∑ ∑
+∑ ∑
∑ ∑

 (3)

0 10

1 2

2 31 1

3 4

4 51 1

5 6

6 71 1

ln  ln

 ln  ln

 ln  ln

 ln  l ,n ln  

p

i

q q

i i

q q

i i

q q

ti i

ROE a a GDP

a CAR a ASSET

a MNG a LIQ

a INFL a GCF ε

−

− −

− −

− −

= + +

+ + +

+ + +

∆

∆ ∆

∆ ∆

+ +∆+∆

∑
∑ ∑
∑ ∑
∑ ∑

 (4)

0 10

1 2

2 31 1

3 4

4 51 1

5 6

6 71 1

ln  ln

 ln  ln

 ln  ln

 ln  l .n ln  

p

i

q q

i i

q q

i i

q q

ti i

NIM a a GDP

a CAR a ASSET

a MNG a LIQ

a INFL a GCF ε

−

− −

− −

− −

= + +

+ + +

+ + +

∆

∆ ∆

∆ ∆

+ +∆+∆

∑
∑ ∑
∑ ∑
∑ ∑

 (5)

Table 1. Variables and measures

Variable Symbol Formula Source

Dependent variables

Y
1

Bank 

profitability

Return on assets ROA Net income after taxes/Total assets
World Bank financial 

indicators
Y

2 Return on equity ROE Net income after taxes/(Total equity)

Y
3 Net interest margin NIM Net interest income/(Total assets)

Independent variables

X
1

Economic 
growth GDP growth rate GDP

the rate of change in GDP = 
(Real GDP new – Real GDP old)/(Real GDP old)

World Bank 
Database

X
3

CAMEL Model

C: Capital Adequacy Ratio CAR Total regulatory capital/(Risk-weighted assets)

World Bank financial 
indicators

X
4 A: Asset Quality Asset Gross non-performing financing/(Total financing)

X
2

M: Cost to income 
management MNG Operating cost/(Gross income)

X
5 L: Liquidity Asset Ratio LIQ Liquid assets/(Total assets)

Control variables 

X
6 Macroeconomic 

indicators
Inflation rate INFL

Inflation rate using the consumer price index = 
(CPInew – CPIold)/CPIold World Bank Data

X
7 Gross capital formation GCF Fixed assets + (Change in inventories)
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3. RESULTS

Descriptive data are used to study the main fea-
tures of the variables as shown in Table 2. On av-
erage, the highest mean was experienced in cost-
to-income management with 53.88 and a positive 
mean for all variables. Also, the maximum of them 
was experienced in cost to income management at 
202.04 and the minimum at ROE with –37.47.

Moreover, the correlation between the variables is 
tested in the two models as depicted in Table 3 us-
ing the KAO integration test. Whether the ROA 
(model 1) or ROE (model 2) or NIM (model 3) was 
significant implying the lack of multicollinearity 
between the variables. Model 1 depends on ROA 
as a dependent variable, while model 2 depends 
on ROE as a dependent variable, and NIM is the 
dependent variable in model 3.

The results of unit root tests were conducted by 
ADF and PP tests. Appendix A shows the cor-
relation at all levels whether I (0) or I (1) except 
LIQ, and GCF are significant at the first level 
only. Appendix B conducts the results of GMM 
tests depending on fixed, random, and with no 
effects for the proposed three models. In mod-
el 1 where ROA is the dependent variable, there 
are strong relationships with GDP growth rate, 
CAR, MNG, and inf lation rate. The Inf lation 
rate was not significant except in random effect 
at 10%. Significant relationships were observed 
between ROA and MNG at 1%, ROA and CAR 
at 5%, and ROA and inf lation rate (INFL) at 1%. 
This implies that the GDP growth rate, CAR, 
MNG, and inf lation rate are the main determi-

nants of bank performance when using ROA as 
a proxy for performance. 

While in model 2, there is a significant relation-
ship between ROE, GDP growth rate, CAR, and 
inflation rate at 1%. Also, significant relationships 
were found between ROE and asset management 
at 5%. These results are consistent with Bourke 
(1989) and Tabash (2019) who found that banks 
with high profitability (ROE) experience high 
growth rates.

Finally, in model 3 depending on NIM as profita-
bility indicator, all variables were significant except 
the GDP growth rate in both effects whether fixed 
or random. All variables – except GDP growth 
rate – have a significant positive relationship at 5% 
or 1%, except the inflation rate and CAR have neg-
ative impact. These results support the notion that 
higher inflation rates lead to lower NIM and match 
Dietrich and Wanzenried (2013) results.

Moreover, GMM was conducted on a regional 
level for the three models in Table 4 to compare 
between MINT and MENA countries on regional 
levels. By applying ROA (model 1) as a proxy for 
bank performance, GDP growth rate, and CAR, 
and asset quality are positively significant in the 
MINT region, while inflation rate and MNG are 
significantly negative. For MENA region, GDP 
growth rates, and CAR are positively significant, 
while asset quality, MNG and liquidity are signifi-
cantly negative.

But by applying ROE (model2), the GDP growth 
rate is the only positively significant variable and 

Table 2. Descriptive data

Descriptive 
Analysis

ROA LIQ GDP CAP AST GCF INF NIM MNG ROE

Mean 1.123 40.648 4.301 16.63 12.547 26.303 7.584 18.807 53.88 12.632

Median 1.1873 33.533 4.42 16.575 6.7 25.015 5.372 20.685 51.513 11.811

Max 3.8 145.3076 15.329 30.9 65.306 50.780 54.915 65.30 202.04 34.09

Min –23.25 9.3175 –5.75 1.75 1.5 13.643 –8.76 1.253 26.649 –37.47
N 150 150 150 150 150 150 150 150 150 150

Table 3. KAO Co-integration results

KAO Co-integration test All variables Model 1 Model 2 Model 3

t-statistics –4.027702*** –3.939496*** –3.135482*** –3.833955***

Note: ***significant at 1%, ** significant at 5%, * significant at 10%.
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inflation rate is significantly negative in MINT but 
in MENA, CAR and MNG are significantly nega-
tive, and INF is positively significant. Finally, by 
using NIM (model 3), asset management, liquidi-
ty, and MNG are significantly positive, and infla-
tion rate is negatively significant in MINT. While 
asset management, liquidity, and asset ratio are 
significantly negative, and CAR is the only posi-
tively significant in the MENA region. The results 
showed that GCF is not significant in middle-in-
come countries in both regions. 

The results strongly link bank profitability to mac-
roeconomic changes and GDP changes when ROA, 
ROE, and NIM are used as proxies for measuring 
profitability. The results from conducting GMM 
found that there is a significant relationship be-
tween profitability and the independent variables, 
bank performance, GDP growth rates, and infla-
tion rates, in middle-income countries of MINT 
and MENA regions. By applying a two-step GMM 
panel test, NIM was insignificant – in many var-
iables – compared to ROA and ROE. Table 5 il-
lustrates the results and connects them to the re-
search paper hypotheses and literature.

Taking the middle-income countries in the MENA 
and MINT regions as a whole using GMM mod-
el, the results support the financial intermediation 
theory regarding model 1 results that show a pos-
itive significant impact for GDP growth rate, and 
CAR that comes with the findings of Rahman et al. 
(2015) and Trung (2021), and a negative impact for 
MNG. Model 2 shows a significant impact for GDP 
growth rate, CAR, and inflation rate only. The co-
efficients of inflation rate in both models are nega-
tive, which shows a negative or inverse significant 
relationship with both ROA and ROE. In model 2, 

the GDP growth rate has a positive significant re-
lationship with ROE that is consistent with Sufian 
and Habibullah (2009). NIM in model 3 has an 
insignificant relationship with all variables except 
CAR, and LIQ, and a negative impact for MNG.

In terms of economic growth, there is a significant 
relationship between economic growth with ROA 
in MENA and MINT, and with ROE in MINT 
countries only. The relationship between eco-
nomic growth and ROE is insignificant in MENA 
countries. NIM has no relationship with econom-
ic growth.

The effect of the CAMEL indicators is not signifi-
cant with ROA and ROE except for CAR. CAR was 
significant at 5% in the middle-income countries 
in the MENA and MINT regions. For the macroe-
conomic indicators control variables, INFL is sig-
nificant with both ROE and ROA at 5% in most ef-
fects, but GCF is not significant with all variables. 
In comparing between MINT and MENA regions, 
the determinants that affect profitability the most 
is GDP growth rate. Accordingly, H1a, H1b, and 
H1c, are partially accepted. H2a and H2b are ac-
cepted, and H2c is rejected.

Regarding MINT region, by applying ROA as a 
proxy for bank profitability, GDP growth rates, 
inf lation rate, asset, and CAR are the main de-
terminants of bank performance, and by apply-
ing ROE (model 2), GDP growth rate, and inf la-
tion rate are the only determinants. Finally, by 
using NIM (model 3), asset management, MNG, 
liquidity, and GDP are the main determinants. 
Accordingly, H1a and H1c are partially accepted. 
H2a and H2b are accepted, and H1b and H2c are 
rejected.

Table 4. Regional GMM results

Variable
MINT MENA

Model 1 Model 2 Model 3 Model 1 Model 2 Model 3

GDP 0.1373*** 1.1565** –0.0311 0.0344** 0.2948 0.0130

CAR 0.0724** 0.19725 –0.2978 0.0294*** –0.2458** 0.0782***
ASSET 0.02001* 0.1030 0.1905*** –0.0251*** –0.0585 –0.0444***
MNG –0.07563** –0.0456 0.1278*** –0.0176*** –0.2597*** –0.00123
LIQ 0.00753 –0.0519 0.1915*** –0.00524** 0.0628 –0.0449***
GCF –0.0497 0.06106 0.0111 0.0044 0.01651 0.0122

INFL –0.0437*** –0.346*** –0.2407*** –0.00093 0.1189*** 0.0198

C 4.906** 10.2363 20.88*** 1.6532*** 24.710*** 3.4873***

Note: ***significant at 1%, ** significant at 5%, * significant at 10%.
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Regarding MENA region, it is found that when 
ROA is taken in model 1, GDP growth rates, and 
CAR are the main significant determinants. By 
applying ROE (model 2), there is no relationship 
with any of CAMEL variables as well as GDP, the 

INF was significantly positive to Bank Profitability. 
For NIM (model 3), CAR was the only determi-
nant. Accordingly, H1a and H1c are partially ac-
cepted. H2a is accepted, and H1b, H2b, and H2c 
are rejected.

CONCLUSION

This paper aims to examine the impact of both bank performance and economic growth on bank prof-
itability (measured by ROA or ROE or NIM) in middle-income countries in MENA and MINT regions 
during the period 2000 to 2020. Bank performance is measured by CAMEL indicators, and economic 
growth is measured by GDP growth. 

Regarding CAMEL model, for MINT region, ROA is affected most by both asset management and CAR 
assets, while NIM is affected by asset management, liquidity, and MNG. There is no relationship found 
between ROE and bank performance in MINT. Results show that in MENA region, both ROA and NIM 
are affected most by CAR, and negatively related to asset management, MNG, and liquidity asset ratio 
while ROE is affected negatively by MNG and CAR. 

Table 5. Summary of the hypotheses and results from the model

Hypotheses

Results from GMM tests 

depend on fixed, random, 
and with no effects for the 

proposed three models

Results from the Model 

GMM conducted on a 

regional level in MINT

Results from the Model 

GMM conducted on a 

regional level in MENA

Consistency 

with previous 

studies

H1: There is a positive relationship between Bank performance and Bank profitability
H1

a
: There is a 

positive relationship 
between CAMEL 
rating indicators and 
ROA in middle-income 
countries

There are significant positive 
relationships between ROA and 

CAR

There are significant positive 
relationships between ROA 

and CAR and asset

There are significant 
positive relationships 

between ROA and CAR

Ledhem and 
Mekidiche 

(2020), Zagherd 
and Barghi 

(2017)H1a
 
is partially ACCEPTED

H1b: There is a 
positive relationship 
between CAMEL 
rating indicators and 
ROE in middle-income 
countries

there is a significant positive 
relationship between ROE and 

CAR

there is no significant 
positive relationship 

between ROE and CAMEL 

rating indicators

There is no significant 
positive relationship 

between ROE and CAMEL 

rating indicators

Trung (2021), 
Ledhem and 
Mekidiche 

(2020)
H1b is partially ACCEPTED H1b

 
is REJECTED

H1c: There is a 
positive relationship 
between CAMEL 
rating indicators and 
NIM in middle-income 
countries

There are significant positive 
relationships between NIM and 

CAR, MNG, and liquidity

There are significant positive 
relationships between NIM, 

and asset management, 
MNG, and liquidity

There are significant 
positive relationships 

between NIM and CAR Samhan and Al-
Khatib (2015)

H1c
 
is partially ACCEPTED

H2: There is a positive relationship between Economic Growth and Bank profitability
H2

a
: There is a positive 

relationship between 
GDP growth rate and 
ROA in middle-income 
countries

There is a significant positive 
relationship between ROA and 

GDP growth rate.

There is a significant positive 
relationship between ROA 

and GDP growth rate

There is a significant 
positive relationship 

between ROA and GDP 
growth rate

Yazdan and 
Sadr (2012), 

Khediri and Ben-
Khedhiri (2009)

H2a is ACCEPTED

H2b: There is a positive 
relationship between 
GDP growth rate and 
ROE in middle-income 
countries

There is a significant positive 
relationship between GDP 

growth rate and ROE

There is a significant positive 
relationship between GDP 

growth rate and ROE

There is no significant 
positive relationship 

between GDP growth rate 
and ROE

Yazdan and Sadr 
(2012), Yuksel 
et al. (2018), 

Souissi-Kachouri 
(2020)H2b is ACCEPTED H2b is Rejected

H2c: There is a positive 
relationship between 
GDP growth rate and 
NIM in middle-income 
countries

There is insignificant relationship 
between GDP growth rate and 

NIM

There is insignificant 
relationship between GDP 

growth rate and NIM

There is insignificant 
relationship between GDP 

growth rate and NIM

Morakinyo 
and Sibanda 

(2016), Talbi and 
Bougatef (2018)H2c is REJECTED
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Regarding the CAMEL accounting method for middle-income countries, these results show that the MENA 
and MINT banks have sufficient capital (CAR) at all levels. MINT countries show higher asset quality (ratio 
of non-performing financing to total financing), stronger income management (cost to income management 
ratio), and much more enough liquidity (liquidity ratio) to face different risks that might affect the whole 
industry profitability through years 2000 to 2020 with ignoring the impact of COVID-19 on the banking 
industry. The effectiveness of investments to debt in the banking sector (NIM) is significantly related to most 
CAMEL determinants. The results show strong and active capital, increment in assets, credits, and deposits, 
and enhancement in bank profitability is reflected in economic growth progress. 

Regarding the economic results, economic growth affects the banking industry profitability (ROA and ROE) 
in both MINT and MENA regions. Thus, MENA and MINT regions are restructuring very well and are sup-
posed to develop within the next few years as expected. It is predictable for their economy and banking indus-
try to grow quickly. Inflation has a significant negative impact in MINT, and in contrast, has no significance in 
MENA region. It is recommended for their banks to decrease their credit, increase their investments, and in-
crease their net interest income, and net non-interest income. No relationship was found between investment 
effectiveness (NIM) and economic growth. The increase in bank profitability (using ROA, ROE, and NIM) is 
an indicator for how healthy development the MENA and MINT banks are showing. These results enhance 
banks to increase their performance to cope with economic growth as explained by Yazdan and Sadr (2012). 

The results imply some implications. Firstly, regarding the important role of the banking industry and in-
vestment in economic prosperous in middle-income countries, the governments should encourage the role 
of banks and provide them with more flexible policies to enhance the economy. Secondly, according to the 
fifth industrial revolution, it is recommended for banks to use technology beside human capital resources to 
increase the access of financial services and to decrease the problem of unemployment.

The generalization of this paper results is limited to the use of ICT and bank profitability although financial 
inclusion is adopted in many countries and especially the middle-income ones. The paper did not consider 
the impact of either COVID-19 or technology on the banking industry. The research ignored the impact 
of earnings on profitability due to missing data, and it is recommended to be considered further. Different 
bank classifications are not taken either. It is recommended for further studies to deeply dig into the impact 
of the Islamic factor on the performance and economic factors and to compare between privately held and 
publicly held banks. For further studies, it is beneficial to compare between small and large banks’ perfor-
mance and how this would affect economic growth taking into consideration external determinants of bank 
performance. 
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APPENDIX A

Table A1. Unit root test results

Variable

ADF PP

Level 1st diff Level 1st diff

No trend Trend No trend Trend No trend Trend No trend Trend

ROA 42.2356*** 33.6364*** 68.9429*** 46.3161*** 49.5456*** 37.0890*** 628.940*** 108.117***

NIM 18.5143 21.2374 78.6863*** 58.2226*** 52.2374*** 54.1023*** 375.145*** 112.701***

ROE 36.2116*** 39.8085*** 72.6056*** 49.2306*** 38.6677*** 38.1247*** 369.354*** 130.628***

GCF 17.9015 8.27244 43.2478*** 40.2468*** 15.9827 7.92692 81.8230*** 112.345***

INFL 47.2140*** 37.6297*** 78.8832*** 57.8946*** 105.820*** 76.4993*** 522.021*** 142.039***

GDP 26.0730* 31.7991** 92.9090*** 63.1521*** 54.6851*** 58.2880*** 454.676*** 132.044***

LIQ 11.7824 13.1440 49.4157*** 41.0215*** 10.9301 12.1440 80.9198*** 86.0551***

MNG 35.1126*** 27.7985** 90.3371*** 71.0120*** 36.8568*** 31.3722** 198.353*** 155.356***

CAP 32.8621*** 32.2589*** 70.7002*** 51.0943*** 28.4822** 16.4595 109.629*** 90.4512***

AST 192.046*** 57.1546*** 42.6168*** 27.3184*** 57.9768*** 29.5387** 79.2003*** 53.1127***

Note: *** significant at 1%, ** significant at 5%, * significant at 10%.

APPENDIX B

Table B1. GMM panel estimation

Variable

Model 1 Model 2 Model 3

No effect Fixed Random No effect Fixed Random No effect Fixed Random

GDP 0.1075* 0.114* 0.108* 1.1479*** 1.0101*** 1.1420*** –0.1600 –0.1427 –0.1382

CAR 0.9006** 0.08775 0.089** 0.243* 0.2155 0.2489* 1.0126*** –0.0829 0.9298***

AST 0.00938 0.0106 0.0096 0.062 0.1859** 0.0532 0.02532 0.1343* –0.0114

MNG –0.0565*** –0.0725*** –0.0584*** –0.045 –0.00149 –0.0436 0.5283*** 0.15296*** 0.4891***

LIQ 0.0059 0.00102 0.0056 –0.029 –0.00051 –0.0301 0.2532*** 0.1551*** 0.2176***

GCF –0.0241 –0.0256 –0.0267 –0.0198 –0.0869 –0.0223 –0.0693 0.13853 –0.0945*

INFL –00326 –0.0380 –0.033* –0.1667** –0.284*** –0.180*** 0.1696 –0.2681*** 0.1103**

C 2.7356** 3.8713** 2.9179** 8.310** 11.423* 8.4498** –34.03*** 2.9558 –29.535***

Note: *** significant at 1%, ** significant at 5%, * significant at 10%.
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APPENDIX C

Table C1. List of abbreviations

Asset quality In Asset

Augmented Dickey-Fuller ADF

CAMEL includes a sixth parameter which is the sensitivity to the market risk (S) CAMELS

CAMEL: Acronym of five major financial system parameters; capital adequacy (C), asset quality (A), management 
efficiency (M), earnings (E), and liquidity (L) CAMEL

Capital adequacy ratio CAR

Cost to income management MNG

Deficit spending units DSU

Domestic credit amounts to the private sector DCPS

Gross capital formation GCF

Inflation rate INFL

Liquidity asset ratio LIQ

Mexico, Indonesia, Nigeria, and Turkey countries. MINT

Non-interest income NII

Non-performing loans NPLs

Phillips-Perron PP

Return on assets ROA

Return on equity ROE

Sub-Saharan Africa SSA

Surplus spending units SSUs

The concept is derived from the first three letters of the Italian word (patrimonio), which means capital adequacy, 
and the first letter of each of (rischioita) and (redditivita) which mean profitability and credit risk, and the first letter 
of the word (organizzazione), which means organization, and the word (LIQUIDITA) which means liquidity 

PATROL

The Generalised Method of Moments model GMM

The gross domestic product GDP

The Gulf Cooperation Council GCC

The inflation rate INF

The Middle East and North Africa region MENA

The Operational Risk Assessment. Process Model identifies the current level of operational risk within the bank ORAP
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