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ABSTRACT
This paper aims to estimate the efficiency scores of 153 Islamic banks of 32 countries 
during the period 2011 to 2017 by deploying data envelopment analysis and Simar–
Wilson double bootstrapping regression techniques to determine how financial 
inclusion and its interaction effect with GDP growth impact on Islamic banking 
efficiency to promote inclusive sustainable growth. The findings show that the 
efficiency trends of Islamic banks in most countries have been inconsistent in the 
aftermath of the global financial crisis; this indicates that the banking industry is still 
bearing the consequences of that recession. However, Islamic banks in Bangladesh, 
Malaysia, Mauritia, Qatar, Tunisia, and Sudan are performing efficiently and, in spite 
of being war-affected countries, Islamic banks in Iraq and Palestine, more interestingly, 
have also seen an ascending trend in terms of improving their efficiency levels. The 
results foreground that to improve Islamic banks’ efficiency, financial inclusion (FI) 
must play a key role. Moreover, the effect of the interaction between FI and GDP 
growth suggests that FI plays a significant role in sustainable development, which 
creates a positive relationship between inclusive sustainable growth and the efficiency 
of Islamic banks. Since research on FI is an ongoing process, this paper contributes 
to the existing literature and methodology pertinent to the subject by analysing both 
non-bias and bias-corrected efficiency through the utilisation of more recent data from 
Islamic banks.
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I. INTRODUCTION 
1.1 Background
Whether financial inclusion (FI), an overtly discussed issue in the arena of finance 
and economics, brings Islamic banking efficiency or not is a matter of great concern 
to scholars around the world and has been a continual issue explored by research. 
The research on the role of FI has been more visible since the Global Financial 
Crisis (GFC) of 2007–2009. The impact of the GFC was so destructive that it caused 
the collapse of conventional banking (Banna et al., 2020) and the world is still 
suffering its consequences and attempting to surmount it. The GFC made scholars 
ponder alternative solutions to overcome the post-crisis period. Thus, Islamic 
finance, which is practised by Islamic banks, was appreciated as an alternative 
solution because, due to its integral stability, Islamic finance has the power to 
overcome any shocks (Mirakhor, 2008).

Therefore, along with other financial institutions, and the banking sector in 
particular, the Islamic banking sector has been relentlessly working to formulate 
innovative plans that are attractive to clients in order to retain them during this 
crucial period. As well as many other services and innovative plans, this banking 
sector focuses more on FI, which has been unquestionably accepted by scholars, 
stakeholders, researchers and financial organisations during recent years (Kim 
et al., 2018). Financial inclusion means rendering easily reachable client-friendly 
services, such as ATM booths, SMS service, free accounts for students, house loans, 
car loans, opening more bank branches in rural areas, mobile banking, cashless 
service, credit cards, SME loan facilities, short-term and long-term deposit 
schemes, and so on (Jahan et al., 2019). 

The major characteristics of the Islamic banking system are zero tolerance of 
interest in any kind of transaction: no financial aid to illegal, anti-social, unethical 
and unlawful business sectors, such as gambling, alcohol, or the pornography 
industry (Abdul-Majid et al., 2010). These bring more thrift and place this banking 
sector, from many respects, in a better position compared to conventional banking 
(Sole, 2007). With a view to accelerating this flow of thrift, nowadays, FI is seen to 
be vibrant in the Islamic banking sector and in Islamic countries (Mohieldin et al., 
2011) because it also helps increase banking efficiency, which, in turn, contributes 
to inclusive sustainable growth. Thus, Islamic banks, considered as one of the 
greatest contributors to the overall economy of the world (Sole, 2007), are in the 
process of introducing various types of easily reachable and affordable services for 
customers in the form of FI. This contributes to both their financial stability and 
efficiency, and to the inclusive sustainable development of society.

1.2. Objective
A few studies have been carried out by world-renowned scholars (e.g. Ahamed & 
Mallick, 2019; Owen & Pereira, 2018) dealing with the efficiency, FI and economic 
stability of the conventional banking sector, but studies germane to the Islamic 
banking industry have been very rare compared to those related to conventional 
banking. After the GFC, scholars were very curious to reveal the magical story of 
the successful journey of Islamic banks and research and since that time, research 
has been undertaken at pace. However, very few studies (e.g. Banna et al., 2020; 
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Kim et al., 2018) have been carried out to show the impact of FI on Islamic banks, 
which, in turn, promote inclusive economic growth.

Thus, the objective of this paper is to fill the gap by estimating Islamic banking 
efficiency and investigating how FI and its interaction with GDP growth affect 
the efficiency of Islamic banks, which subsequently leads to the attainment of 
inclusive sustainable growth. Islamic banks currently operate in more than 50 
countries throughout the world (Rosman et al., 2014). However, we have analysed 
Islamic banks based on the availability of data in the Orbis BankFocus (formerly 
known as BankScope) database to estimate the actual performance of their smooth 
financial activities in the aftermath of the GFC.

This study adds value to the prevailing literature and methodology in a 
number of ways. First, the study measures the non-bias and bias-corrected 
efficiency of Islamic banks of 32 countries during the period 2011–2017 using 
the most recent available data to see the efficiency trend of Islamic banks in the 
aftermath of the GFC, unlike previous studies. Second, it intends to investigate the 
relationship between FI and the efficiency of Islamic banks as this association helps 
to determine how FI plays a vital role in the advancement of the efficiency of the 
Islamic banking sector. Third, the association between Islamic banking efficiency 
and the interaction effect of FI with GDP supports our understanding in relation 
to how the Islamic banking sector can attain inclusive sustainable growth through 
innovative financial services. Finally, this study extends the data envelopment 
analysis (DEA) and the double bootstrapping regression techniques of Simar and 
Wilson (2007) in the Islamic banking sector to estimate bias-corrected efficiency 
and its determinants. These methods have been deployed in this study because the 
ordinary least squares (OLS) method, the generalised method of moments (GMM), 
the Tobit regression model, and others have been acutely condemned by existing 
studies (Daraio et al., 2018; Simar & Wilson, 2011) due to their biased estimation 
and misspecification during the second stage analysis. 

The remainder of the paper is structured as follows. An account of the literature 
review is drawn in Section two. Section three contains a detailed discussion of 
the methodology used. Section four depicts the findings of the study and their 
discussions, while Section five gives an overview of the concluding remarks along 
with policy implications and suggestions for future studies.

II. LITERATURE REVIEW
2.1. Background Theory
Inclusive finance, which has more access to financial instruments and an extensive 
financial sector outreach, is visibly capable of reducing agency problems and 
information asymmetries between creditors and debtors (Beck et al., 2014). Such 
inclusive finance is also capable of decreasing the volatility of the funding of banks 
by collecting deposits from a vast clientele base (Han & Melecky, 2013) and reduce 
the volatility of return because banks do not depend more on costly and risky 
money market funds (Kacperczyk & Schnabl, 2013). On the contrary, inclusive 
finance increases agency problems because of the structure of the organisation and 
its large product mix and decreases a bank’s operating efficiency when it becomes 
problematic for the bank’s headquarters to monitor the activities of branches that 



Islamic Banking Efficiency and Inclusive Sustainable Growth: The Role of Financial Inclusion216

are located in distant places (Brickley et al., 2003). Thus, studies from both sides 
show that banking efficiency can be augmented or reduced by inclusive finance. 
However, if the overall benefits related to inclusive finance become more than the 
costs, a positive association between inclusive finance and banking efficiency is 
then evident.

When banks become more efficient in any country, their overall economic 
growth is accelerated (Banna et al., 2020). Economic growth is considered to be 
the key driver of sustainable development. In this regard, many innovative and 
time-demanding ideas have been launched in which FI is a part of those ideas and 
is deemed to be a leading driver of inclusive growth. In recent years, FI gained 
attention from scholars; studies show that FI has a positive relationship with 
economic growth and financial exclusion and poverty (Kim et al., 2018). FI means 
that formal financial services are reachable by all people in a country regardless 
of their economic status, gender, race or living standards. It mainly focuses on 
economically deprived and disadvantaged people to be brought under the 
umbrella of formal financial services with an affordable and minimal cost (World 
Bank Group, 2013). 

Formal financial services refer to having a formal account in a bank or other 
financial institutions so that clients can deposit, save or make money transactions 
(Demirgüç-Kunt et al., 2018). Availing these services summons stability within 
society. However, societies in which people have to struggle to avail formal 
financial services face many types of financial problems (Kim et al., 2018). 
According to the World Bank Group (2013), half of the world’s population do 
not have access to formal financial services; this is one of the great hindrances to 
financial stability and it results in poverty. When people are aware of financial 
services, they come to know how to deposit and save money for moments of crisis. 
Financial awareness and proper FI is a process in which the quantity, quality, 
transparency and efficiency of financial services are ensured and can lead society 
towards being financially stable, help improve overall living standards and reduce 
poverty (Le et al., 2019). 

Well-accepted financial services are the rotating wheel of a sustainable 
economy. Inclusive development refers to the impartial and unbiased management 
of wealth among all people, irrespective of their caste, race, sex, religion or living 
standards. This way, efficiency can be achieved. According to Galor and Moav 
(2004), the availability of finance to productive business sectors helps to improve 
efficiency by reducing credit constraints. The study introduces a financial inclusion 
parameter based on Jeong and Townsend (2007), which considers the fraction of 
individuals in terms of their access to financial markets. 

2.2. Previous Studies
In this study, financial inclusion refers to formal financial services, such as bank 
accounts, bank deposits, loans, credits, and insurance, which can be accessed by 
all participants living within an economy. By using these sorts of formal financial 
services, participants or clients benefit and are economically stable; this, in turn, 
reduces poverty and ensures harmony among the people. 
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This is why banks all over the world are launching various types of formal 
financial services for their clients in a competitive manner. Taking panel data from 
55 Organization of Islamic Cooperation (OIC) countries, Kim et al. (2018) state 
that, within the concept of globalisation, FI has been deeply contemplated because 
banking efficiency is usually measured according to its financial services. Ahamed 
and Mallick (2019) state that FI has a positive impact on banking efficiency. 
This means that banks that render more formal financial services conducive to 
the clients strengthen their financial efficiency. To provide financial services to 
customers, there needs to be a good rapport between banks and their clients. Good 
relationships with all customers enhances the market demand of the banking 
sector, and a high level of market demand allows banks to provide more loans to 
poor businessmen (Di Patti & Dell’Ariccia, 2001). Services to more clients prevent 
a reliance on big and wholesale funding for their own existence and survival 
(Demirgüç-Kunt & Huizinga, 2010). To make their services reachable to people 
of all classes, banks can expand their branches throughout the country; this helps 
with poverty alleviation. Analysing the contexts of India (Burgess & Pande, 2005) 
and Mexico (Bruhn & Love, 2014) show that more bank branches at a village 
level and reachable financial services play a vital role in poverty eradication and 
hunger reduction (Owen & Pereira, 2018). According to Hannig and Jansen (2010), 
by being on good terms with clients, banks can lessen information asymmetry, 
and by providing low-cost, easily accessible and innovative financial services, 
they also become capable of reducing marginal production costs. Greater access to 
financial services enhances the efficiency level of the banking industry and brings 
advancement for both bank stability and social stability. In particular, greater 
opportunities to use financial services helps to create new firms (Banerjee et al., 
2015); enhances employment sectors (Prasad, 2010); and assists in the eradication 
of poverty and income inequality (Bruhn & Love, 2014). 

Studies on banking efficiency and financial inclusion are limited. However, a 
small number of previous studies show the relationship between FI and banking 
stability. For example, the study by Ahamed and Mallick (2019) indicates that 
there is a significant positive association between FI and financial stability. Based 
on their empirical study through the employment of micro-level data, Ahamed 
and Mallick (2019) state that those banks that ensured a higher level of FI by 
providing various types of banking services to customers with a very marginal 
and low service charge have significant bank stability and financial sustainability. 
Iqbal and Llewellyn (2002) state that the global financial sector flourishes with 
the introduction of things like innovative financial products and individual risk-
sharing features for all types of businesses seen in Islamic banking system. Kim et 
al. (2018) show that FI leads to financial growth and that they are very intrinsically 
linked. Unlike others, Islamic finance has a significantly positive influence 
on financial stability. In their study, Rashid et al. (2017) find that, compared to 
conventional banks, the Islamic banking industry contributes to the establishment 
of financial sustainability. By using macro-level data taken from the period 2006–
2017 in the context of Jordan, Al-Smadi (2018) finds a very significant positive 
relationship between FI and inclusive financial growth as it is stated that more FI 
generates more economic stability within society. In their study, which takes data 
from richer countries, Dienillah et al. (2018) show that financial inclusion brings 
financial sustainability for higher-, middle- and lower-income countries.
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Although very few studies have focused on the association between inclusive 
finance and bank efficiency, an empirical study by Ahamed et al. (2018) provides 
evidence of this. In their study, they take the data of 2,207 banks across the world 
during the period 2004–2015 and point out the positive association between FI 
and banking efficiency. Their study demonstrates that the positive association 
of these two variables is much stronger in countries where banks can operate 
with limited restrictions, where foreign banks can enter and run their activities 
without hindrances, where there is more capital regulation stringency, and where 
corporate governance is strong through the market-based monitoring of banks. 
Their study also finds that through a higher level of FI, banks can rebate return 
volatility and the volatility of customer deposit funding shares. Moreover, they 
show that compared to banks in developed countries, banks in less developed 
countries benefit more from inclusive finance, which subsequently helps them to 
promote bank efficiency.

Hence, the prevailing studies show that FI is positively associated with bank 
stability and efficiency, which, in turn, leads to financial sustainability within 
society. Although it is an ongoing research issue, as determined in the literature, 
very few studies are found with this connection, in particular studies that deal with 
the FI of Islamic banks with banking efficiency, which, consequently, supports the 
attainment of inclusive sustainable growth. This might be the cause of Muslim 
countries’ reluctance to move towards formal financial services. The qualitative 
study by Zulkhibri (2016), which used samples from Muslim countries, shows that 
in the Muslim countries used in his study, only 27% of adults aged over 15 years 
have an account in a formal financial institution. So, how can they come under 
the umbrella of FI if they do not have a formal bank account? This is the basic 
requirement when obtaining financial services. Thus, the current study fills the 
gap in the literature by highlighting the relationship between FI and the efficiency 
of Islamic banks as well as the effect of the interaction between FI and GDP to 
attain inclusive sustainable growth.

III. METHODOLOGY
This study focuses on how FI drives Islamic banking efficiency and how the 
interaction of FI and GDP growth helps to achieve inclusive sustainable growth. 
Therefore, this section presents the DEA and Simar–Wilson (2007) double 
bootstrapping techniques to determine the relationship between Islamic banks’ 
efficiency and FI and the interaction between FI and GDP growth with bank 
efficiency. The Simar–Wilson (2007) double bootstrapping technique has been 
considered in this study because it assists with the control of problems caused 
by both the endogeneity of the outreach measure related to the efficiency score 
and the autocorrelation of non-observable components of efficiency compared to 
other methods such as Tobit, OLS, and panel regression (Banna et al., 2019b). This 
method provides bias-corrected efficiency scores that attempt the regression using 
bootstrapped truncated regression in the second stage to fix the measurement 
error in the technical efficiency scores. 
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3.1. Data
Initially, this study considers the annual data of 223 Islamic banks from countries 
that offer Islamic banking services; however, due to data unavailability and missing 
values, we finally obtained the annual data from 153 Islamic banks of 32 countries 
during the period 2011 to 2017, yielding 1,078 bank–year observations. We 
consider multiple countries as we assume that the nature of operational activities 
of Islamic banks is similar; the major characteristics of this banking system are 
zero tolerance of any interest in any kind of transaction, no financial aid to illegal, 
anti-social, unethical and unlawful business sectors, such as gambling, alcohol, 
and the pornography industry (Abdul-Majid et al., 2010), which are applicable 
to all countries. This research is limited in that it does not consider data from 
conventional banks. This is because the purpose of this study is to see the impact of 
FI on Islamic bank efficiency and its role on inclusive sustainable growth. For this 
study, bank-specific variable data have been collected from the Orbis BankFocus 
database, the most authentic source of stored banking data in the world (Banna et 
al., 2017). The Financial Access Survey (FAS) of the International Monetary Fund 
(IMF) and the World Development Indicators (WDI) of the World Bank provide 
the FI and macro-economic data, respectively. Banks that have had missing data in 
the database for many years have been excluded. Banks’ annual reports have been 
considered to find the data of those banks who have missing data. Because we 
failed to recover it, we have measured the missing data by working out an average 
for cases in which data is missing for only one year. Following Banna et al. (2018), 
the 1st and 99th percentiles of the variables are winsorised for the analysis.

3.2. Model Development
In the literature, parametric and non-parametric approaches are widely used 
to measure efficiency. This study uses a mere non-parametric DEA approach to 
estimate the efficiency of Islamic banks. In brief, Charnes et al. (1978) initiated the 
DEA, a non-parametric linear programming method (Farrell, 1957), to analyse the 
relative efficiency of a set of comparable decision-making units (DMUs) with a 
number of inputs and outputs. Later, Banker et al. (1984) modified the first DEA 
model to estimate efficiency under a variable returns to scale (VRS) assumption. 
We choose the DEA over the stochastic frontier approach (SFA) for two key reasons. 
First, the DEA does not need to provide a pre-specified production function 
(Gardener et al., 2011). Thus, the DEA needs fewer econometric specifications and 
is more user-friendly than the SFA. Second, it neither entails many assumptions 
about the technology nor imposes any restrictive hypotheses. Therefore, it is also 
suitable for a small sample size. Following Gardener et al. (2011), we use the VRS 
input-oriented (cost minimisation) model to measure the efficiency of Islamic 
banks. The input-oriented DEA approach is used as it sorts technical efficiency as a 
relative deterioration in the usage of the input and to calculate technical efficiency 
as a relative growth in the output. The choice of VRS over constant returns to scale 
(CRS) is suitable because the operation of all of the banks is not at an optimum 
scale due to financial constraints and imperfect competition (Banna et al., 2019a). 

The mathematical specification of the DEA–VRS input-oriented model is as 
follows:
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Min θ
Such that:

where, θ refers to the technical efficiency score, Bqj and Aij are shown as the 
value of the qth output generated and the value of the ith input consumed by the 
jth bank, respectively. The m index refers to the bank observations’ number, x 
refers to input(s), y indicates output(s) and φ is constant. The first two constraints 
restrict the data from being enveloped in both the upper and lower. The third 
constraint is required to be non-negative in relation to all inputs and outputs. The 
use of VRS is allowed by the fourth constraint.

However, the conventional method of estimating the efficiency score and 
identifying the determinants of efficiency at a second stage has a severe flaw; 
DEA efficiency scores are consecutively interrelated with an additional source of 
endogeneity, which is the result of the measurement error in the efficiency estimates 
(Daraio et al., 2018; Simar & Wilson, 2011). Hence, the double bootstrapping 
method by Simar–Wilson (2007) is considered during the second stage analysis to 
explore the key determining factors of the technical efficiency of Islamic banks and, 
in particular, how FI helps achieve inclusive sustainable growth by improving the 
efficiency of this banking sector. 

Simar–Wilson (2007)1 recommend two bootstrap techniques for the estimation 
problem related to two-stage efficiency. The primary step is intended to improve 
on inference, but does not consider the bias-corrected estimation of efficiency, 
called Algorithm 1. In the first-stage problem, a parametric bootstrap has been 
deployed to have bias-corrected estimates, called Algorithm 2. Algorithm 2 
functions in two stages. During the first stage, a bias-corrected estimation related 
to the Shepard’s distance function is estimated and from the original distance 
function estimate, the bootstrap bias estimate is subtracted. This approach assists 
in restricting the problems caused by both the endogeneity of outreach measures 
related to the efficiency score and autocorrelation of the non-observable efficiency 
components (Banna et al., 2019b). These bias-corrected efficiency scores attempt 
regression using bootstrapped truncated regression during the second stage. This 

1	  The details can be found in Simar and Wilson (2007). 

(1)
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method refers to the serial correlation in the DEA efficiency estimates and fixes the 
measurement error in technical efficiency scores used to examine the determining 
factors of technical efficiency. The ‘Simarwilson2’ command in Stata is used to 
operationalise the first and second steps of Algorithm 2.

Input–output variables selection technique
Although no exact theory or clear specifications have been identified for banks to 
determine input–output variables, Berger and Humphrey (1997) suggest that the 
production approach compares the efficiency of different branches of the same 
bank and the intermediation approach assesses all financial institutions. Banks 
provide intermediary services between the demand and supply of funds (Rosman 
et al., 2014). More specifically, Islamic banks provide intermediation services by 
collecting deposits and other funds that are, in turn, invested in productive sectors, 
which give profit that is free from usury (riba). Because the purpose of this study 
is to compare all financial institutions rather than different branches of the same 
bank, we consider an intermediation approach to select input–output variables.

Accordingly, three inputs: short-term funding, deposits and staff expenses, 
and fixed assets; and two outputs: other earning assets and loans, are considered 
to measure Islamic banking efficiency. 

3.3. Method
To find the association between FI and Islamic banking efficiency and the 
interaction effect of FI and GDP growth on Islamic bank efficiency, the subsequent 
baseline equation is specified. 

where,
θijt 	 =	DEA efficiency score of the bank i of country j in year t;
SIZEijt 	 =	The natural logarithm of total assets of the bank i of country j in year t;
CAPijt	 =	Total equity/total assets (capitalisation) ratio of the bank i of country 

j in year t;
ROAAijt	 =	Return on Average Assets of the bank i of country j in year t;
CRijt	 =	Loan loss prov./ net int. revenue (credit risk) of the bank i of country 

j in year t;
GDPjt	 =	Gross domestic product (GDP) growth of the country i and in year t;
INFjt 	 =	 Inflation rate of country j in year t;
FIjt 	 =	Financial inclusion of country j in year t;
(FIxGDP)jt	=	 Interaction between financial inclusion and GDP growth of country j 

in year t;
εijt	 =	Error term of the bank i of country j in year t.

2	  Details on the Stata procedure can be found in Badunenko and Tauchmann (2018). 

(2)
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Financial inclusion proxies
The main objective of inclusive financial growth is to bring all the participants of 
society, irrespective of their caste, religion, race, sex or living standards under the 
umbrella of FI so they all have access to formal financial services. Regulators state 
that FI has two dimensions: financial outreach and usage. Due to the scarcity of 
data, for both dimensions, proxies are required. As the distant location of financial 
institutions is seen as one of the main hindrances of benefiting from financial 
services, the study has utilised the financial outreach dimension to rationalise the 
prevalence of the financial sector’s outreach regarding physical outlets of banks 
(Allen et al., 2014).

This study uses both geographic and demographic penetrations as they are 
considered to be the main penetrations of bank services (Beck et al., 2007). With 
regard to former penetration, the number of bank branches and ATM services 
per 1000 square kilometres is considered, while the number of bank branches 
and ATMs allocated for per 100,000 adults is considered as a part of the latter 
penetration. The number of bank accounts per 1,000 adults to incorporate the 
penetration of financial access is also considered as a part of the usage dimension.

Through cross-country data, the outreach and determinants are investigated 
to identify common trends across the aforesaid indicators (Beck et al., 2007). 
Therefore, a composite indicator across countries and the combination of many 
interrelated indicators, can be easily understood and compared by the average 
person (OECD, 2008). Hence, following Ahamed and Mallick (2019), both the 
composite index and its related determinates are considered to determine FI in this 
paper. The components that are used as parts of FI are closely connected. To detect 
the common variation as a single measure from these interrelated determinants of 
FI, an index is developed using principal component analysis (PCA). The FI index 
used PCA to make our results more robust.

IV. RESULTS AND ANALYSIS
The findings of the analysis of Islamic banks’ efficiency are illustrated in this 
section. The efficiency measurement was carried out using the bias-corrected 
DEA based on the Simar–Wilson (2007) method. The findings of the relationship 
between Islamic bank efficiency and FI is explained. The other factors pertinent to 
Islamic banking efficiency can be elucidated.

4.1. Results
Descriptive statistics
Table 1 refers to the summary of banks’ input–output variables for estimating 
efficiency. On average, the total deposits and short-term funding of Islamic banks 
is $5277.185 million and the total in loans is $3915.854 million. The other mean 
earning assets of the sample banks is $1289.171 million. The average values of the 
fixed assets and staff expenses are $162.118 and $66.207 million, respectively. 
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The descriptive statistics of bank efficiency, bank size, capitalisation, 
profitability, credit risk3, GDP growth and FI are exhibited in Table 2. The table 
reports the mean, standard deviation, along with the maximum and minimum 
value for each variable in the sample. Several observations from this table are worth 
noting for the DEA scores. First, the efficiency scores for Islamic banks have a mean 
value of above 0.6 (mean = 0.652, standard deviation = 0.260), indicating a general 
tendency towards efficiency in Islamic banks. With these values, we infer that, on 
average, Islamic banks suffer from about 35% (i.e. 1–0.652) of the inefficiencies 
during the period of study. Moreover, the mean value of the logarithm of the banks’ 
total assets and standard deviations are 7.58 and 1.74, respectively. Thus, a fairly 
low cross-country variation is suggested by these results. On average, the sample 
countries have 44 and 43 ATMs per 1,000 km2 and per 100,000 adults, respectively. 
The sample countries have 16 and 14 commercial bank branches per 1,000 km2 
and per 100,000 adults, respectively. On average, the number of bank accounts 
per 1,000 adults is 1,128. Furthermore, on average, the GDP growth and inflation 
rates of the sample countries are approximately 3.6% and 8.8%, respectively. In 
the appendix, we report the pairwise correlation results between the independent 
variables used in our analysis.

3	 For both Islamic and conventional banks, the use of net interest revenue was standardised by 
BankFocus, in which it compares the net profit of Islamic banks from financing. The total of the 
positive and negative flows of income, which is linked to the profit-loss sharing (PLS) arrangements, 
has been defined as Islamic banks’ net interest revenue (Cihák & Hesse, 2008).

Table 1.
Descriptive statistics of input–output variables (USD in millions)

 Variable  Obs  Mean  Std. Dev.  Min  Max
 Deposits and short-term funding 1,078 5277.185 9015.153 5.755 48428.26
 Fixed assets 1,078 162.118 440.787 0.015 2708.945
 Staff expenses 1,078 66.207 134.253 0.628 786.636
 Loans 1,078 3915.854 6847.284 4.856 38956.64
 Other earning assets 1,078 1289.171 2159.513 0.73 13439.62

Table 2.
Descriptive statistics of main variables

 Variable  Obs  Mean  Std. 
Dev.  Min  Max

Efficiency 1078 0.652 0.260 0.034 1
Profitability (Return on average assets) (%) 971 0.951 2.441 -10.879 7.174
Total assets (USD in millions) 971 6733.445 11148.03 20.216 59206.77
Size (log of total assets) 971 7.582 1.744 3.006 10.989
Credit risk (Loan loss prov/Net int rev) (%) 655 26.206 72.799 -145.825 486.228
Capitalisation (Total equity/total assets) (%) 971 15.907 15.956 -27.179 82.275
GDP growth (%) 1,078 3.558 3.956 -13.621 13.396
Inflation rate (%) 1,078 8.765 10.201 -0.835 39.266
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Table 2.
Descriptive statistics of main variables (Continued)

 Variable  Obs  Mean  Std. 
Dev.  Min  Max

Financial Inclusion
ATMs per 100k adults 1,078 42.814 31.812 1.876 129.574
Branches of commercial banks per 100k 
adults 1,078 14.102 8.563 1.698 31.827

ATMs per 1k km2 1,078 43.356 58.579 0.314 289.423
Branches of commercial banks per 1k km2 1,078 15.546 19.593 0.257 105.083
Number of Bank account per 1000 adults 861 1127.557 832.88 120.39 3462.845

Note: Efficiency – Farrell input-oriented technical efficiency (TE) measure under variable return scale (VRS) using 
DEA, ATMs – Automated Teller Machines. Source: Orbis bank focus, WDI and FAS.

Islamic banks’ efficiency
Table 3 summarises the year-wise mean efficiency score of Islamic banks. Our 
study mainly focuses on the post-crisis period. In 2014, the overall technical 
efficiency score touched the highest point (67.3%) while it was lower in 2011 
(64.8%). However, it fell again in 2015 (65.6%) and was relegated to the lowest 
score in 2017 (64.7%). The results indicate that Islamic banks demonstrated an 
average technical efficiency of 65.2% during the study period.

Table 3. 
Summary statistics of the efficiency scores of Islamic banks

Year Mean Std. Dev. Min Max
2011 0.648 0.266 0.034 1
2012 0.653 0.260 0.062 1
2013 0.635 0.263 0.065 1
2014 0.673 0.256 0.053 1
2015 0.656 0.248 0.038 1
2016 0.650 0.258 0.054 1
2017 0.647 0.267 0.067 1
All years 0.652 0.260 0.034 1

Figure 1 illustrates the country-wise trends of the efficiency of Islamic banks. 
Most countries show fluctuating trends in their efficiency. Based on the findings, 
Egypt has had an upward efficiency trend since 2012. Islamic banks in Bangladesh, 
Malaysia, Mauritia, Qatar, Tunisia and Sudan are performing more efficiently 
than others. Interestingly, in terms of efficiency, in spite of having war-affected 
countries, Islamic banks in Iraq and Palestine are performing well.
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Figure 1.
The country-wise mean efficiency of Islamic banks (2011–2017)
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Figure 1.
The country-wise mean efficiency of Islamic banks (2011–2017) (Continued)
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Figure 1.
The country-wise mean efficiency of Islamic banks (2011–2017) (Continued)
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As the above efficiency scores are not bias-corrected (as criticised by the 
scholars), we consider the Simar–Wilson bias-corrected efficiency scores. Figure 2 
shows both the non-bias-corrected and bias-corrected efficiency scores of Islamic 
banks. The findings show that the bias-corrected efficiency scores of Islamic banks 
(overall efficiency = 0.398) are lower than the non-bias-corrected efficiency scores 
(overall efficiency = 0.652). The results obtained through this technique suggest 
that, to produce the same unit of outputs that Islamic banks have already produced, 
60.2% of the inputs could have been saved by banks.

Figure 1.
The country-wise mean efficiency of Islamic banks (2011–2017) (Continued)
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The financial inclusion, inclusive sustainable growth and efficiency of Islamic 
banks
To see the association between Islamic banks’ efficiency and FI, and the interaction 
effects of FI and GDP growth on efficiency, we consider the Simar–Wilson (2007) 
double bootstrapping regression (Algorithm 1 and Algorithm 2) due to the 
criticisms of the Tobit regression. We control bank-specific factors such as bank 
size, capitalisation, profitability and credit risk and macro-economic factors such 
as GDP growth and inflation rates for the analysis.

In our analysis, the FI is divided into two main dimensions: financial outreach 
of the financial institutions (ATMs and branches) and client usage (number of bank 
accounts). Financial outreach is classified into two penetrations: demographic and 
geographic. Models 1–4 show the relationship between Islamic banks’ efficiency 
and FI (financial outreach) in which Models 1 and 2 demonstrate the demographic 
penetration and Models 3 and 4 display the geographic penetration of financial 
outreach. Model 5 exhibits the relationship between Islamic banks’ efficiency 
and FI (client usage). The interaction of FI and GDP growth has been considered. 
This will show how FI contributes to achieving inclusive sustainable growth by 
improving the efficiency of this banking sector.

Table 4 exhibits the results of the Simar–Wilson (2007) double bootstrapping 
regression (Algorithm 1) using baseline equation 2. Algorithm 1 only affects the 
estimated confidence intervals and standard errors and it does not fully provide the 
bias-corrected efficiency score. At this stage, we can use the externally calculated 
efficiency score to find the determinants of Islamic banks’ efficiency.

Table 4.
Bank efficiency, financial inclusion and inclusive sustainable growth Algorithm 1

Dep. var: 
Efficiency score

Exp. 
sign

Model 1
(ATMs per 

100k adults)

Model 2
(Branch 
per 100k 
adults)

Model 3
(ATMs 
per 1k 
km2)

Model 4
(Branch 
per 1k 
km2)

Model 5
(# of bank 

account per 
1k adults)

Profitability + 0.017*** 0.017*** 0.021*** 0.017*** 0.017***
(0.004) (0.004) (0.004) (0.004) (0.004)

Size + 0.096*** 0.096*** 0.085*** 0.099*** 0.093***
(0.007) (0.006) (0.005) (0.006) (0.006)

Credit risk +/- 0.001** 0.001** 0.001* 0.001** 0.001**
(0.001) (0.001) (0.001) (0.001) (0.001)

Capitalisation + 0.002*** 0.003*** 0.003*** 0.004*** 0.003***
(0.001) (0.001) (0.001) (0.001) (0.001)

GDP growth +/- -0.007 -0.004 -0.012*** -0.009*** -0.035**
(0.005) (0.003) (0.003) (0.002) (0.014)

Inflation - -0.007*** -0.007*** -0.003*** -0.004*** -0.002*
(0.001) (0.001) (0.001) (0.001) (0.001)

Financial inclusion + 0.002 0.009 0.033*** 0.028*** 0.065***
(0.010) (0.013) (0.007) (0.007) (0.015)

GDP x Financial 
inclusion

+ 0.001 0.001 0.004*** 0.001*** 0.005**
(0.002) (0.001) (0.001) (0.001) (0.002)
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The findings in Table 4 show that FI is significantly positively related to 
Islamic banks’ efficiency based on all models except Models 1 and 2. For all cases, 
it is clearly evident that the greater efficiency of Islamic banks is associated with 
higher FI as proven by its significant and positive (1% level) coefficients, apart 
from demographic penetrations. Based on the mean efficiency score of 65.2%, it is 
clear that the effect is statistically significant.

As Algorithm 1 does not consider bias-corrected efficiency, we have run the 
Simar–Wilson (2007) double bootstrapping Algorithm 2 regression model. During 
this process, we use the bias-corrected efficiency score as a dependent variable. 
In this regression, externally calculated efficiency scores are not allowed as the 
regression internally estimates bias-corrected efficiency. In this procedure, we 
use 1,500 replications in the bias correction bootstrap and 2,000 replications in the 
bootstrap similar to Algorithm 1. 

Table 5 shows the results of the Simar–Wilson (2007) efficiency analysis using 
Algorithm 2. In most cases, the significance and sign of the variables does not 
change in Algorithm 2. However, the bias-corrected efficiency scores improve the 
estimated confidence intervals and the coefficients, as well as the significance of 
the models (based on the higher Wald chi2 value). In Algorithm 2, the study also 
finds a significant positive relationship between FI and Islamic bank efficiency. 

We expected a positive relationship between GDP growth and Islamic banks’ 
efficiency as growth could exalt the efficiency of the banking sector. However, the 
results show that GDP growth has a negative effect on Islamic banks’ efficiency. 
Interestingly, the interaction between FI and GDP growth is positively and 
significantly related to the efficiency of Islamic banks. The results suggest that 
when GDP growth is associated with Islamic banks’ efficiency alone, it reflects 
a negative relationship; however, when FI interacts with GDP growth, the 
relationship with Islamic banks’ efficiency becomes strong and positive.

Profitability is positively and significantly related to Islamic banks’ efficiency 
at a 1% level, regardless of the penetration of financial outreach and usage 
dimensions. The size of banks also has a significant positive effect at a 1% level 
for the technical efficiency of Islamic banks. Surprisingly, credit risk has a positive 
relationship with Islamic banks’ efficiency. Credit risk is significant at a 5% 

Table 4.
Bank efficiency, financial inclusion and inclusive sustainable growth Algorithm 1

(Continued)

Dep. var: 
Efficiency score

Exp. 
sign

Model 1
(ATMs per 

100k adults)

Model 2
(Branch 
per 100k 
adults)

Model 3
(ATMs 
per 1k 
km2)

Model 4
(Branch 
per 1k 
km2)

Model 5
(# of bank 

account per 
1k adults)

Year fixed effect Yes Yes Yes Yes Yes
Wald chi2 401.71*** 376.55*** 493.77*** 505.81*** 534.11***
Observations 565 565 565 565 458
Efficient DMUs 90 90 90 90 76
Bootstrap Reps. 1,000 1,000 1,000 1,000 1,000

Note: * p<0.1; ** p<0.05; *** p<0.01. Dependent variable = Input-oriented technical efficiency score under VRS using the 
DEA score. All other variables are explained in Table 2.
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Table 5.
Bank efficiency, financial inclusion and inclusive sustainable growth – Algorithm 2

Dep. var: Efficiency 
score

Exp. 
sign

Model 1
(ATMs 

per 100k 
adults)

Model 2
(Branch 
per 100k 
adults)

Model 3
(ATMs per 

1k km2)

Model 4
(Branch 
per 1k 
km2)

Model 5
(# of bank 

account 
per 1k 
adults)

Profitability + 0.020*** 0.021*** 0.025*** 0.022*** 0.021***
(0.003) (0.003) (0.003) (0.003) (0.003)

Size + 0.095*** 0.094*** 0.083*** 0.091*** 0.099***
(0.004) (0.004) (0.004) (0.004) (0.004)

Credit risk +/- 0.001** 0.001** 0.001* 0.001*** 0.001**
(0.001) (0.001) (0.001) (0.001) (0.001)

Capitalisation + 0.003*** 0.003*** 0.003*** 0.003*** 0.003***
(0.000) (0.000) (0.000) (0.000) (0.000)

GDP growth +/- -0.000 -0.000 -0.005** -0.005*** -0.005
(0.003) (0.002) (0.003) (0.002) (0.010)

Inflation - -0.006*** -0.006*** -0.004*** -0.005*** -0.003***
(0.001) (0.001) (0.001) (0.001) (0.001)

Financial inclusion + 0.003 0.011 0.025*** 0.024*** 0.063***
(0.007) (0.009) (0.005) (0.005) (0.010)

GDP x Financial inclusion + -0.000 -0.000 0.002* 0.001*** 0.001**
(0.001) (0.000) (0.001) (0.001) (0.001)

Year fixed effect Yes Yes Yes Yes Yes
Wald chi2 945.86*** 936.19*** 1,087.67*** 1,103.38*** 1,694.35***
Observations 649 649 651 651 528
Number of reps (bc) 1,000 1,000 1,000 1,000 1,000
Bootstrap Reps. 1,000 1,000 1,000 1,000 1,000

Note: * p<0.1; ** p<0.05; *** p<0.01. Dependent variable= bias-corrected Farrell input-oriented technical efficiency score 
under VRS using Simar–Wilson (2007) double bootstrapping regression. bc = bias-corrected. All other variables are 
explained in Table 2.

level, regardless of the penetration of financial outreach and usage dimensions. 
Furthermore, capitalisation is positively related with overall Islamic banks’ 
technical efficiency at a 1% level. Finally, inflation rates have a negative effect on 
Islamic banks’ efficiency, as expected.

The results of Algorithms 1 and 2 show that standalone GDP growth has a 
negative effect on Islamic banks’ efficiency, whereas the interaction of FI and GDP 
growth still has a significant positive relationship with bias-corrected efficiency, 
apart from demographic penetration. However, using the bias-corrected efficiency 
score, it is clear that a smooth and inclusive financial sector is positively associated 
with higher Islamic banking efficiency, regardless of the penetrations and 
dimensions of FI. 
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4.2. Robustness Test
We examine the robustness of the key results using the following method. To 
construct an FI index using the combined dimensions of FI, principal component 
analysis (PCA) has been employed. This FI index is later used to investigate the 
association of FI with banks’ efficiency in various dimensions.

To observe the robustness of the main results, this study uses an alternative 
proxy of FI using PCA. PCA helps us achieve the single linear combination of 
the FI proxies from the first principal component, which explicates most of the 
variations visible in these proxies. Thus, this single index effectively deals with the 
issue of over-parameterisation and multicollinearity. There are four variables that 
comprise the financial outreach dimension and from which we, with the help of 
the PCA, capture common variation and formulate the single index of the financial 
outreach dimension. We then combine both the single index of the financial 
outreach dimension and the usage dimensions of FI to create a single FI index 
using PCA. We consider two indices of FI; the first index is comprised of financial 
outreach (both demographic and geographic penetrations) but without usage; the 
second index is more comprehensive as it includes both financial outreach and 
usage dimensions.

In this analysis, we have used Simar–Wilson (2007) regressions for Algorithms 
1 and 2 . In these regressions, Farrell’s (1957) input-oriented technical efficiency 
and bias-corrected input-oriented technical efficiency score under VRS are used as 
dependent variables for Algorithm 1 and Algorithm 2, respectively.

Table 6.
Bank efficiency, financial inclusion and inclusive sustainable growth – PCA

Dep. var: efficiency Exp. 
sign

Model 1
(PCA without 

usage)

Model 2
(PCA with 

usage)

Model 3
(PCA without 

usage)

Model 4
(PCA with 

usage)
Algorithm #1 Algorithm #2

Profitability + 0.022*** 0.018*** 0.024*** 0.021***
(0.004) (0.004) (0.003) (0.003)

Size + 0.086*** 0.091*** 0.085*** 0.097***
(0.006) (0.006) (0.004) (0.004)

Credit risk +/- 0.001* 0.001* 0.001** 0.001**
(0.001) (0.001) (0.001) (0.001)

Capitalisation + 0.002*** 0.003*** 0.003*** 0.003***
(0.001) (0.001) (0.001) (0.001)

GDP growth +/- -0.002 -0.001 -0.001 -0.002
(0.002) (0.003) (0.001) (0.002)

Inflation - -0.005*** -0.002 -0.005*** -0.003***
(0.001) (0.001) (0.001) (0.001)

Financial inclusion + 0.020*** 0.057*** 0.015*** 0.051***
(0.006) (0.013) (0.004) (0.008)

GDP x Financial 
inclusion

+ 0.003*** 0.003 0.001* -0.001
(0.001) (0.002) (0.001) (0.001)
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In Table 6, the findings also suggest that FI is significantly related with Islamic 
banking efficiency through the provision of a positive link between them and the 
interaction of FI and GDP growth has a positive relationship with the efficiency of 
Islamic banks. We also consider Tobit regression, OLS and GMM for the robustness 
of the results, but find no significant differences. We have not provided the results 
in this manuscript; however, the results are available upon request.

4.3. Analysis
Constructing a yearly frontier is more flexible and more appropriate than 
constructing a single multi-year frontier for banks (Rosman et al., 2014). Therefore, 
for every year, this study uses a separate annual frontier for all Islamic banks due 
to their similar operational practices. Among many, the key benefit of utilising 
panel data is to create a scope of observing each bank several times during a given 
period (Isik & Hassan, 2002). However, its application is crucial for those business 
sectors that have randomly changing atmospheres because the technology that 
banks use might not be as effective all the time (Sufian & Noor, 2009).

On average, the total deposits of Islamic banks are higher than their total loans. 
The pattern is similar to Doan et al. (2018), who studied the sample of commercial 
banks and Rosman et al. (2014) who analysed Islamic banks. It is worth noting that 
high-standard deviations visualise large differences in the output variables among 
sample countries. Overall, the efficiency of the sample Islamic banks is volatile 
during the period 2011–2017. The low efficiency score of Islamic banks suggests 
that banking sectors in various countries are still suffering the consequences of the 
GFC. The average efficiency score of this study advocates that to produce the same 
unit of outputs that Islamic banks have already produced, 34.8% of the inputs 
could have been saved by the banks. In other words, by spending 65.2% of the 
inputs used by Islamic banks, they could have made the same unit of outputs. 
The findings are quite similar to Rosman et al. (2014) who analysed Asian Islamic 

Table 6.
Bank efficiency, financial inclusion and inclusive sustainable growth – PCA

(Continued)

Dep. var: efficiency Exp. 
sign

Model 1
(PCA without 

usage)

Model 2
(PCA with 

usage)

Model 3
(PCA without 

usage)

Model 4
(PCA with 

usage)
Algorithm #1 Algorithm #2

Year fixed effect Yes Yes Yes Yes
Wald chi2 444.42*** 516.61*** 1,033.00*** 1,606.53***
Observations 565 458 650 529
Efficient DMUs 90 76 . .
Number of reps (bc) . . 1,000 1,000
Bootstrap Reps. 1,000 1,000 1,000 1,000

Note: * p<0.1; ** p<0.05; *** p<0.01. Dependent variable = Farrell’s input-oriented technical efficiency and bias-corrected 
Farrell’s input-oriented technical efficiency score under VRS using Simar–Wilson (2007) double bootstrapping 
regression. PCA & bc refer to principal component analysis, and bias-corrected respectively. All other variables are 
explained in Table 2.
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banks. Based on the findings, Egypt has demonstrated an upward efficiency 
trend since 2012. Islamic banks in Bangladesh, Malaysia, Mauritia, Qatar, Tunisia, 
and Sudan are performing as efficiently as the others. Interestingly, in spite of 
being war-affected countries, Islamic banks in Iraq and Palestine are performing 
efficiently.

FI plays a significant role in Islamic banks’ efficiency, both statistically and 
economically. The economic effect suggests that the soundness of individual banks 
can be enriched through FI. Moreover, through the means of a sound inclusive 
financial sector, banks can bring in plenty of cheap retail deposits from their 
vast clientele. They can also remove SME-related financing constraints, resolve 
the hazards seen in the post-financial period, and mitigate problems pertinent to 
asset substitutions (Wangmo, 2016). Hence, banks that have a sound and inclusive 
financial environment enjoy a higher level of financial efficiency. However, FI has 
a negative impact on the financial system due to excessive financial innovations 
(Mani, 2016) . This argument motivates the central banks of various countries 
to tighten their financial regulations following the GFC. This tightening policy 
interrupts the ease of access to financial services for low-income groups (Mani, 
2016). However, our results suggest that FI is not the cause of financial crisis; 
rather, it helps to create financial stability through a more diversified and financial 
system. This idea is supported by Hannig and Jansen (2010).

The study further shows a negative effect of GDP growth on the efficiency of 
Islamic banking. We expected a positive relationship between GDP growth and 
bank efficiency as growth might promote the efficiency of the banking sector, but 
a negative relationship was determined. The finding contradicts previous studies 
(Banna et al., 2019b; Grigorian & Manole, 2006). Interestingly, the interaction of 
FI with GDP growth creates a positive link between the interaction effect (FI and 
GDP growth) and Islamic banks’ efficiency, which suggests that FI has a significant 
role in sustainable growth. Our results are in line with Ahamed and Mallick (2019) 
and Rillo (2014) who argue that FI brings inclusive growth and development 
into a society, which, in turn, leads to greater economic stability and sustainable 
financial growth. 

We consider the effects of the interaction between FI and GDP growth, because 
when talking about the real or sustainable growth of any country, GDP appears to 
be the main determinant. In their empirical study that determined the economic 
growth of various countries across the world, Gould and Ruffin (1993) consider 
GDP to be the key determinant of the economic growth of countries. Apart from 
this, many other scholars, for example, Maddison (1991) and Ben-David and Papell 
(1994) also see GDP as a pivotal factor for the long-term economic development 
of any country. In most cases, an increase in GDP suggests that a country is 
advancing; however, for highly developed countries, an increase or decrease in 
GDP does not necessarily measure economic growth. As both inclusive finance 
and GDP growth promote the economic advancement of any country, both of their 
interaction effects bring sustainable economic growth in a heightened manner.

Our findings on control variables are also supported by existing studies. 
Profitability is positively and significantly related to Islamic banks’ efficiency; 
this was clearly explained in some studies (Banna et al., 2019b; Pasiouras, 2008; 
Sufian, 2009) in which scholars demonstrate a significant positive relationship 
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between profitability and bank efficiency. Thus, it is evident that by augmenting 
their profitability, banks can become more efficient; this was supported by Sufian 
(2009). Banks with more profitability are seen as more efficient than those with 
less profitability. The size of banks has a positive effect on Islamic banks’ technical 
efficiency, which is also supported by Hassan (2006). Larger Islamic banks that 
have skilled management teams can produce more efficient outputs from their 
limited inputs.

Surprisingly, credit risk has a positive relationship with the efficiency of Islamic 
banks. This finding seems to contradiction some past studies (Kwan & Eisenbeis, 
1997; Resti, 1997) in which researchers have obtained a negative association 
between bank efficiency and problem loans. In this regard, Ahmad and Hassan 
(2007) propose to keep this ratio as low as possible. However, the result is similar 
for Rosman et al. (2014) who observed a positive association after conducting a 
research on the Islamic banks in Asia and the Middle East. They explain that it 
might be a possible reason behind the positive association between credit risk and 
efficiency; during the research period, to be more careful in terms of dealing with 
their finance-related affairs, financing is given more attention by banks that are 
more efficient. Therefore, credit risk and Islamic banking efficiency are positively 
linked.

Capitalisation is positively related with the Islamic banks’ overall technical 
efficiency. The result is similar to earlier studies (Banna et al., 2019b; Casu & 
Girardone, 2004; Sufian & Noor, 2009), which showed that more equity can mitigate 
future losses. Thus, ceteris paribus, less leverage (i.e. more equity) has been used 
more readily by efficient banks than less efficient banks. Finally, inflation has a 
negative relationship with Islamic banks’ efficiency. As expected, this confirms the 
detrimental effect of economic instability on the efficiency of the banking sector. 
Thus, our results support Tajgardoon et al. (2012).

It is clear from the various dimensions of analysis that the efficiency of Islamic 
banks is greatly influenced by efficient and productive FI. 

V. CONCLUSION 
5.1. Conclusion
Since the GFC, FI has gained the considerable attention of scholars, stakeholders, 
researchers and financial analysts; however, a limited number of studies have been 
undertaken to observe the impact of FI on the smooth operation of Islamic banks 
through heightened efficiency levels. Hence, this study aims to measure the non-
bias and bias-corrected efficiency of Islamic banks and to see how FI encourages 
inclusive sustainable growth by improving Islamic banks’ efficiency. 

The findings show that the efficiency trends of Islamic banks in most countries 
are inconsistent post-GFC, which denotes that the consequences of the GFC 
still exist within the banking industry. However, Islamic banks in Bangladesh, 
Malaysia, Mauritia, Qatar, Tunisia, and Sudan are performing efficiently and, 
interestingly, in spite of being war-affected countries, Islamic banks in Iraq and 
Palestine have shown improved efficiency trends. The results foreground that FI 
plays a key role in improving Islamic banks’ efficiency. The interaction of FI and 
GDP growth suggests that FI plays a significant role in sustainable growth, which 
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creates a positive relationship between inclusive sustainable growth and Islamic 
banks’ efficiency. Our results are robust due to the use of various tests. This 
suggests that efficient and inclusive financial systems accelerate Islamic banking 
efficiency, regardless of penetrations and dimensions. 

5.2. Recommendation
This paper measures the efficiency of Islamic banks post-GFC and explores 
how this efficiency contributes to inclusive sustainable growth; policymakers, 
regulators, practitioners, financial analysts and others involved in financial affairs 
are expected to have a good insight into FI, Islamic banking efficiency and inclusive 
economic growth. Every individual working for the exaltation of financial sector 
should focus extensively on the implementation of FI so that banking efficiency 
can be achieved; this will, subsequently, bring sustainable economic growth to 
society. Islamic scholars should work together to spread the importance of Islamic 
finance and FI in attaining inclusive sustainable growth. The pivotal focus of FI 
is to ‘bank’ unbanked people. Therefore, Islamic banks should put more focus on 
how to bank the unbanked, particularly those who are underprivileged and living 
in rural areas.

Then, with the test of time, innovative, environmentally friendly and Shari’a-
compliant financial services/products should be launched that will attract more 
clients, mitigate the demand of time, and remove finance-related constraints from 
the Islamic banking industry. Islamic banks should properly implement digital 
financial services (the adoption of Fintech solutions, e.g. e-wallet/mobile banking) 
to keep pace with this age of competition in which their counterpart conventional 
banks are moving forward. Such digital finance will help minimise cost and 
maximise efficiency. In launching digital financial services, clients’ transaction 
security must be ensured using the latest and most secure software. 

Along with a better understanding of financial stability, financial literacy is 
also very important. Thus, to disseminate financial literacy to clients with lower 
levels of education, campaigns should be arranged. To render more services to 
clients, more efficient banking branches are required. Hence, more Islamic banking 
branches (physical or virtual) should be established. The number of ATMs should 
be augmented with consideration given to the reachability of people living in 
remote areas.

Finally, research depicting the role of FI on banking efficiency and financial 
stability is an ongoing process; hence, the findings of this paper can be expanded 
by future studies in many ways, such as a comparative study between conventional 
and Islamic banks to measure efficiency through FI, and comparing efficiency 
among different branches of Islamic banks within the same country or with other 
countries. Future studies could create a relationship between digital FI and banks’ 
efficiency.
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