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1 Introduction

Over the period of last 20 years, operations of Islamic banking have been expanded the
world over with Bahrain and Malaysia emerging as hubs. According to Dusuki and
Abdullah (2007) Islamic banking is the demand of new customers rather than of Muslim
community alone. Igbal and Molyneux (2005) argue that banks exist in any economy
because of four reasons namely:

‘1 intermediation services

2 creation of a wide range of assets and liabilities
3 offering financial services

4  creation of incentives’.

However, existence of Islamic banks is primarily based on involvement of business risks.

Assets of global Islamic banking industry are expected to cross over 3 trillion USD
till 2021. This expansion along with structural and regulatory transformations has
enlarged the footprint and impact of Islamic banking industry manifold. Many countries
have successfully removed underlying distortions in the growth of Islamic banks and
have moved ahead in restructuring and reorganising. Since primary role of Islamic
banking is to secure and channelise funds on Shariah basis, the efficiency was not their
top priority in the beginning. The concept of financial analysis was mostly neglected and
in a very few cases analysts and researchers used a few conventional financial ratios.

The growth of Islamic banking is not uniform across regions. Some countries and
regions have taken lead over the others (Johnes et al., 2014). There also exist many
variants depending upon financial, economic, social and most importantly on Shariah
basis. In this process reduced sources of Shariah compliant funding also encourages
Islamic banks to develop alternatives based on geographical needs. As the financial side
of world economies has encountered many obstacles including the financial crisis
2007-2008, economies also grew simultaneously from social, financial, technological
and technical point of view which also helped in the expansion of Islamic financial
sector. This expansion in growth has been analysed by many researchers in various
dimensions. For instance, Nejad et al. (2018) analyse success factors of a bank in the
context of employee motivation and found welfare facilities as the most important factor
that creates motivation in employees leading to success. Derbali and Jamel (2018)
analyse insurance in Tunisia and found size, age and growth as the major success factors
be it takaful or conventional insurance. Sharif et al. (2018) analyse currency stability in
the post financial crisis 2008 scenario and observe that the impact on currencies is more
profound than most of the sectors of the economy. Singh et al. (2019) analyse the impact
of selected managerial factors such as, supplier relationship, people management and top
management support, etc., on business performance.

In the light of above developments, it has become necessary to review performance of
Islamic banks across the countries and regions. Developments in the realm of Islamic
banking suggest that such reviews can be made from various perspectives (Hassan and
Aliyu, 2018). However, we take a concise approach to review efficiency analysis over the
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last two decades based on input output analysis only. Our objective is not to restate
findings of previous Islamic research but also to enlighten and synthesise the paths and
conclusions to develop conceptual framework of efficiency analysis. Keeping in view this
background we set our research objective as under:

1.1 Objective of the research

The objective of this research is to take an intensive review of research literature on
efficiency of Islamic banks and present landmarks achieved in terms of theoretical
contributions, institutional developments, efficiencies and synergies achieved, and
competitiveness developed to compete conventional banks in various regions around the
globe. In doing so not all published work has been taken into account rather a criterion
has been developed to include high impact research only. The focus is to provide an
intrinsic review of literature to students, policy makers and researchers to enhance their
understandings of contemporary dynamics of Islamic bank efficiencies for future
research.
This objective shall be addressed by answering the following research questions:

1 What are the drivers and theoretical underpinnings of efficiency analysis in Islamic
banks?

2 What are the global clusters in the researches of efficiency analysis?
3 What are the available future research directions?

Reviews of Islamic bank efficiencies are required because of growing complexity with
the increase in business (Chapra, 2017). Recently, various concerns raised by scholars
Chapra (2017), Hassan and Aliyu (2018) and global policy makers such as World Bank
and Islamic Development Bank Group (2017); Shabsigh et al. (2017) about global trends
towards debt financing and system performance after paradigm shift to debt-based
finance also encourages initiation of efficiency analysis taking a global perspective over
the period of expansion in Islamic banking.

Productivity and performance analysis considering input-output relationship has been
the subject of various recent studies (Gidwani and Dangayach, 2017; Abdelalim et al.,
2019; Granadillo et al., 2019). A major research stream that has emerged over the period
of time for efficiency analysis of financial institutions is the use of DEA (Berger and
Humphrey, 1997; Chen, 2002; Saljoughian et al., 2019). Efficiency of Islamic banks
using DEA has been assessed in various studies, however, the ones taking global
perspective are almost negligible (Sufian and Kamarudin, 2015; Wanke et al., 2016;
Hassan and Aliyu, 2018). Having said that analysing the efficiency of expanding Islamic
banking is important because it is now accepted by Muslims and non-Muslims worldwide
(Kumru and Sarntisart, 2016).

This research addresses our objectives firstly by comparing global efficiencies of
Islamic and conventional banks; secondly by taking a holistic view of regional efficiency
trends and finally by identifying the factors that contribute to growth of Islamic banks
over the period of time. This will be achieved by analysing literature on the basis of:
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1  theoretical foundations of Islamic bank efficiencies
2 how efficiency is analysed
3 and the impact of various versions of efficiency analysis.

This focus will provide guidance for students, policy makers, researchers, monetary
control authorities and academicians to comprehend Islamic banking efficiency dynamics
and will resultantly guide on subsequent studies.

2 Methodology

We have utilised co-citation along with content analysis following the recommendations
of recent bibliometric studies (Apriliyanti and Alon, 2017; Alon et al., 2018).
Bibliometric analysis is a recent mechanism that utilises statistical tools to determine
qualitative and quantitative developments in a research topic (Apriliyanti and Alon, 2017;
Randhawa and Ahuja (2017). In other words it is an advanced form of meta-analysis that
Fetscherin and Heinrich (2015) use to identify objectively linked research manuscripts
published in reputed journals with analysis unit being citations (Alon et al., 2018; Zamore
et al., 2018). Instead of simple publication counting it takes into account impact of the
research, authors, journals and research topic development (Fetscherin and Heinrich,
2015). We have primarily utilised ISI Web of Science (SOS) and Scopus because these
are leading bibliometric data bases (Falagas et al., 2008). These data bases are although
different however, Falagas et al. (2008) stated that these are correlated. This is
supplemented with research reports from various monetary authorities and leading
authors since in the early ages Islamic banking was not a popular phenomenon.

A recent literature review by Hassan and Aliyu (2018) addresses the literature from
1987 to 2017 taking a holistic review of entire work done in the area of Islamic banking.
Their focus is to identify overall research directions not addressing any specific research
area. Their work provides theoretical developments and contributions from performance
of Islamic banks. However, their work do not take focused account of any specific area.
Addressing this gap of combining actual performance with theories we have conducted a
thorough review of literature of the 99 carefully selected research papers, published since
2003 covering data from 1990 to 2016, on variables used, results derived, theories,
country/region of the study and finally the conclusions drawn. Having established the
criteria this research does not fully cover all types of efficiencies and trends on account of
lack of literature, for instance social and psychological impact of Shariah compliance,
although a little effort has been made in this regard.

Next section takes a tabular review of literature followed by a combined graphical
analysis of regional efficiency trends and factors contributing to various efficiencies over
the period of time. An overall analysis integrating various themes emerging from
literature, graphical analysis and factoral analysis followed by conclusion concludes this
research paper.
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3 Conceptual framework of Islamic bank efficiency

The proposed conceptual framework for efficiency analysis of Islamic banks identifies
three essential domains that must be followed. First domain is the research motivation
i.e., the purpose of ascertaining the efficiency. Various motivations for Islamic bank
efficiencies have been identified in research motivation box of Figure 17. Having decided
research motivation second domain is the choice of input-output variables. The choice of
inputs and outputs must coincide with research motivation. Various choices for inputs
and outputs used by researchers around the globe have been mentioned in choice of
input-output variables box of Figure 17. Third and final domain is structure and
competency level of existing Islamic banking arrangements. Various choices in this
regard have been mentioned in efficiencies in global regions box of Figure 17.

4 Analysis of results

An account of various efficiency trends has been depicted in Figures 1 to 16.
Figures 1 and 2 depict technical efficiency trends and comparison between Islamic and
conventional banks. The figures reveal that technical efficiencies of conventional banks
all around the regions whereas technical efficiency of MENA region has received
pronounced effects of financial crisis. The figures suggest that conventional banks of
Asia have performed slightly better than others during the period of crisis. Figure 1 also
reveals an interesting finding that Islamic banks of Asia pacific region have outperformed
their conventional and Islamic counterparts in terms of improving their technical
efficiencies as they are now the leading region. Figures 3 and 4 depict pure efficiency
trends and comparison between Islamic and conventional banks. This analysis shows an
interesting finding that Islamic banks received least effect of financial crisis. An
important finding which complements our findings from the analysis of Figures 1 and 2 is
the fact that Asia pacific region has shown significant progress in terms of pure technical
efficiency.

Figure 1 Technical efficiency trend Islamic banking (see online version for colours)
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Figure 2 Technical efficiency trend conventional banking (see online version for colours)
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Figure 3 Pure technical efficiency trend Islamic banking (see online version for colours)
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Figure 4 Pure technical efficiency conventional banking (see online version for colours)
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Figure 5 Allocative efficiency trend Islamic banking (see online version for colours)
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Figure 6 Allocative efficiency trend conventional banking (see online version for colours)
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Figure 7 Scale efficiency trend Islamic banking (see online version for colours)
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Figure 8 Scale efficiency trend conventional banking (see online version for colours)
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Figure 9 Cost efficiency trend Islamic banking (see online version for colours)

Figure 10 Cost
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efficiency trend conventional banking (see online version for colours)
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Figure 11 Revenue efficiency trend Islamic banking (see online version for colours)
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Figure 12 Revenue efficiency trend conventional banking (see online version for colours)
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Figure 13  Profit efficiency trend Islamic banking (see online version for colours)
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Figure 14 Profit efficiency trend conventional banking (see online version for colours)
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Figure 15 Revenue efficiency foreign and domestic Islamic banks (see online version for colours)
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Figure 16 Revenue efficiency foreign and domestic Islamic banks (see online version for colours)
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Figure 17 Conceptual framework of Islamic bank efficiency
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Combined analysis

Figures 5 and 6 depict allocative efficiency trends and comparisons between Islamic and
conventional banks which has also received pronounced effects of financial crisis. Asia
pacific region here again depicts significant improvements in terms of allocative
efficiency. Besides, these figures also reveal slow growth in the productivity of Islamic
banks in Europe and American regions; hence these are the regions which need to be
looked upon. Figures 7 and 8 reveal scale efficiency trends in Islamic and conventional
banking. These figures depict the most pronounced effects of financial crisis on Islamic
and conventional banks. These figures lead us to an interesting find that scale efficiency
receives the most effect of financial crisis be it Islamic or conventional banks, therefore,
this type of efficiency can also be used as a predictor of financial crisis. Having said that
however, Islamic banks have performed better than their conventional counterparts in
terms of scale efficiency as well, whereas scale efficiency behaviour of banks in GCC
region, be it Islamic or conventional, was very much similar which shows the openness of
GCC region towards western world.

Figures 9 and 10 depict cost efficiency trends and comparison between Islamic and
conventional banks. This efficiency reveals more pronounced effects of financial crisis in
GCC and MENA regions. These figures also depict Asia pacific and Asian regions taking
lead in terms of cost efficiency over the period of time. However, an interesting finding is
the fact that Asia and Asia pacific regions have shown improvement in cost efficiency in
Islamic and conventional banking. Figures 11 and 12 reveal revenue efficiency trends and
comparison between Islamic and conventional banking. An analysis of these figures
reveal more pronounced effects of crisis on conventional banking as compared with
Islamic banking. Here again, Asia Pacific region has shown more pronounced
developments than all other regions. Figures 13 and 14 depict profit efficiency trends and
comparison between Islamic and conventional banking. The effects of financial crisis in
these figures are also more pronounced in the case of conventional banks. In terms of
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regions GCC has been the most affected and Asia being the least from crisis. An
interesting finding in these figures is the fact that Islamic banks in Asia and Asia Pacific
regions have shown improvement in profit efficiency even during the periods of crisis.
Furthermore, profit efficiency across the regions in Islamic banks appears to converge
towards a similar trend.

Though efficiency analysis of Islamic and conventional banks can be conducted from
various perspectives for instance, new and old Islamic banks, windows and full-fledged,
large and small Islamic banks, etc., however, due to lack of availability of diversified and
in-depth literature we present a further analysis only from foreign and domestic Islamic
banks in Figures 15 and 16. An analysis of Figures 15 and 16 shows that over the period
of time domestic Islamic banks have able to improve their revenue efficiency above
foreign Islamic banks but their cost efficiency has remained lower.

5 Conclusions

Research in Islamic banking using efficiency model started somewhere in the beginning
of 21st century. Initial works are led by Hassan (2003) and Hussein (2003). According to
Hassan and Aliyu (2018), the research in Islamic finance can be divided into two eras’
i.e., before 1980s and after 1980s with after 1980s being the era of research where the
researchers in Islamic banking started focusing on empirical work. Earlier studies in after
1980s era were mostly focused on bank efficiency analysis and its comparison with
conventional banks. However, in recent studies, the scope of research has been extended
to financial crisis, financial inclusion and working for social, economic, regulatory and
Shariah factors that contribute to efficiencies.

A review of literature on Islamic banks can be made on several accounts such as
Hassan and Aliyu (2018). However, we have made a more specific account of literature
focusing input-output approach comparing it with conventional banking. An account of
our findings has been given hereunder:

5.1 Returns to scale

An account of researches reveals that Islamic banks are not operating on optimum returns
to scale. For instance, novice Islamic banks are operating on increasing returns to scale
whereas old Islamic banks are operating on decreasing returns to scale. These bring
problems of mergers and takeovers for novice banks and diseconomies of scale for larger
commercial banks. Further window Islamic banks were close to optimum returns to scale
as compared with full-fledged Islamic banks. Window Islamic banks when converted to
full-fledged Islamic banks started to encounter similar returns to scale problems as other
Islamic banks meaning thereby conventional banks supervision effects the operations of
Islamic banks.

5.2 Choice of variables

Various studies have utilised different sets of variables for efficiencies. This appears
logical because Islamic models followed in various parts of the world are not the same.
Further, it has also been discovered that while calculating various efficiencies, change of
variable(s) do not bring change in efficiency score more than an absolute value of “0.2’,
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i.e., even if in order to make comparisons, we change underperforming financial variables
with better performing financial variables the efficiency scores will not improve more
than an absolute value of ‘0.2’ and vice versa. Therefore, in order to compare the results
of Islamic banks across the boundaries an adjustment of 0.2 may be applied keeping in
view the results and change in the nature of variables.

Over the period of time it has been established that the most effective input variables
are labour, fixed capital and customer & short term funds; while total loans, other earning
assets and off balance sheet items are effective outputs. Lastly, various regression models
have been applied for determining factors that contribute to various efficiencies however,
TOBIT regression analysis has been recommended as the most effective.

5.3 Application of law of variable proportions:

An analysis of efficiency trends under the ambit of laws of returns leads us to the
conclusion that on overall basis, excluding the effects of financial crisis 2008, Islamic
banking is in the first stage of law of variable proportion i.e., increasing returns to scale
where Asia pacific region has taken the lead. This shows the novice status of Islamic
banking which requires thorough supervision and support anywhere in the world. In order
to reap the benefits of scale with expansion in Islamic banks, continuous protections from
various factors are required. The factors include increasing operational costs, Shariah
compliance cost, competition from conventional banks, protection from foreign banks,
economic shocks and delays in learning curve due to inability of appropriate human
resources.

5.4 Factors to efficiency

Tables 1 to 7 present detailed descriptions of factors that contribute to various
efficiencies over the period of last 20 years grouped into periods of five years. An
analysis of tables reveals that with the growth of Islamic banks the factors that affect
various efficiencies have been increased. The factors that affect technical, pure technical,
scale and allocative efficiencies are profitability, regulatory support, size, solely Islamic
system, technology, Shariah board and board of directors. With respect to cost efficiency
it has been observed that Shariah compliance cost has a critical role which deters Islamic
banks to compete. Besides it has also been observed that over the period of time sole
existence of Islamic system has been reversed. In the early years of Islamic banking,
countries which had sole Islamic systems such as Iran and Sudan showed better
efficiency than the countries with mixed systems. However, with the expansion of
Islamic banking dual system of Islamic and conventional banking provided better
resilience and stability. Also, the countries where Islamic banks competed with
conventional banking, Islamic banks showed better results than the countries where
Islamic banks had no conventional competitors. Lately, it has also been observed that
banks with more Shariah compliant products tend to show better revenue efficiency than
even their Islamic competitors. Furthermore, lack of product diversification also reduces
allocative efficiency and eventually increases risks which also had negative relationship
with various bank efficiencies. In terms of foreign and domestic banks, it has been
observed that foreign banks are able to improve their cost efficiencies by introducing
sophisticated technology but they suffer to compete in terms of revenue efficiency
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because it requires competition in local markets where local banks hold better market
share.

Table 2 Technical efficiency

Period Factors

> 1995 Profitability, regulatory support, size, solely Islamic system
1995-2000 Profitability, regulatory support, size, solely Islamic system

2001-2005 Profit, size, competitive Islamic and conventional system, NPL, low market
share, GDP, Sharia rules

2006-2010 Bank size has negative and profitability have no relationship with efficiency,
technical efficiency is related with operating expenses, asset size, equity, non-
performing loans, average fixed costs and GDP, risk management efficiency
affects technical efficiency, credit and operational risk have negative affect on
efficiency

2011-2017 Bank size and profits have negative relationship with efficiencies. BOD and
Shariah board have significant impact on improving efficiencies. Higher
appetite for risks contribute to technical and scale efficiencies. Latest
technology improves cost, technical and scale efficiencies.

Table 3 Pure technical efficiency
Period Factors
> 1995 Profitability, regulatory support, size of the bank, new tech, solely Islamic
system

1995-2000 Profitability, regulatory support, size, new tech, solely Islamic system

2001-2005 Profitability, size, competitive Islamic and conventional banking system, NPL,
low market share, GDP, Shariah rules

20062010 Bank size has negative impact and profitability have no relationship with
efficiency, managerial efficiency and technological advancement are factors to
scale efficiency, credit and operational risk have negative affect on efficiency.

2011-2017 Bank size and profits have negative relationship with efficiencies. BOD and
Sharia board have significant impact on improving efficiencies. Higher appetite
for risks contribute to technical and scale efficiencies. Latest technology
improves cost, technical and scale efficiencies.

Table 4 Allocative efficiency

Period Factors

> 1995 Profitability, regulatory support, size, new tech, solely Islamic system
1995-2000  Profitability, regulatory support, size, new tech, solely Islamic system

2001-2005  Profit, size, competitive ISLAMIC and conventional system, NPL, low share,
GDP, Sariah rules

20062010  Bank size has negative impact and profitability have no relationship with
efficiency, credit and operational risk have negative affect on efficiency.

2011-2017  Bank size and profits have negative relationship with efficiencies. BOD and
Shariah board have significant impact on improving efficiencies. Higher appetite
for risks contribute to technical and scale efficiencies. Latest technology
improves cost, technical and scale efficiencies.
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Table 5 Scale efficiency

Period Factors

> 1995 Profitability, regulatory support, size, new technology, solely Islamic system

1995-2000  Profitability, regulatory support, size, new tech, solely Islamic system

2001-2005  Profit, size, competitive Islamic and conventional system, NPL, low market
share, GDP, Shariah rules

2006-2010  Bank size has negative impact and profitability have no relationship with
efficiency, technological advancement are factors to scale efficiency.

2011-2017  Bank size and profits have negative relationship with efficiencies. BOD and
Shariah board have significant impact on improving efficiencies. Higher appetite
for risks contribute to technical and scale efficiencies. Latest technology
improves cost, technical and scale efficiencies.

Table 6 Cost efficiency

Period Factors

> 1995 Joint ownership, Shariah compliance, staff expenses +ve, profit, regulatory
support, solely Islamic system

1995-2000  Joint ownership, Shariah compliance, staff expenses +ve,profit, regulatory
support, solely Islamic system

2001-2005  Profit, size, competitive Islam and conventional system, capital to asset ratio,
loan to asset ratio, population density, NPL, low Mshare, GDP, Shariah rules,
previous capital -ve,

20062010  Profitability, market share +ve, Shariah comp —ve. cost efficiency of banks in
countries with Islamic legislation is better, credit and operational risk have
negative affect on efficiency.

2011-2017  Bank size and profits have negative relationship with efficiencies. BOD and S.
board have significant impact on improving efficiencies. Higher appetite for risks
contribute to technical and scale efficiencies. Latest technology improves cost,
technical and scale efficiencies.

Table 7 Revenue efficiency

Period Factors

> 1995 Joint ownership, Shariah comp, staff expensive +ve,profitability, regulatory
support, solely Islamic system

1995-2000  Joint ownership, Shariah comp, staff expenses +ve, profitability, regulatory
support, solely Islamic system

2001-2005  Profit, size, competitive Islam and conventional system, NPL, low market share,
GDP, Shariah rules

20062010  Profitability and market share have positive effects on efficiency, credit and
operational risk have negative affect on efficiency.

2011-2017  Bank size and profits have negative relationship with efficiencies. BOD and

Shariah board have significant impact on improving efficiencies. Higher appetite
for risks contribute to technical and scale efficiencies. Competitive system of
banking increase efficiencies of the bank. Product development, product
diversification improves revenue and profit efficiency.
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Table 8 Profit efficiency

Period Factors

> 1995 Joint ownership, Shariah compliance, staff expenses +ve, regulatory support,
solely Islamic system

1995-2000  Joint ownership, Shariah compliance, staff expenses +ve, regulatory support,
solely Islamic system

2001-2005  Profit, size, competitive Islamic and conventional system, NPL, low Mshare,
GDP, Shariah rules

20062010  Profitability and market share have positive effects on efficiency, credit and
operational risk have negative affect on efficiency. Revenue Efficiencies effect
profit efficiencies in Islamic banks only.

2011-2017  Bank size and profits have negative relationship with efficiencies. BOD and
Shariah board have significant impact on improving efficiencies. Higher appetite
for risks contribute to technical and scale efficiencies. Competitive system of
banking increase efficiencies of the bank. Product development, product
diversification improves revenue and profit efficiency.

6 Limitation, implications and future research directions of the research
study

Content and bibliometric analysis suffers from its own limitations (Apriliyanti and Alon,
2017). For instance, researches are available only from a particular source. To address
this issue we have included papers from ISI database, Scopus and Google Scholar.
Though Islamic banks have cost inefficiencies due to Shariah compliance, they have
better managerial capacities as depicted by technical efficiencies and pure technical
efficiencies. This is the indication of long term capabilities. It further requires that
Islamic banks should continue evolving their capabilities regarding risk management,
technological advancements, compliance and operational costs. There is a need to
improve financial practices and modalities in order to address advanced requirements of
the competitive financial world. Most of the Islamic banks and even researchers are
focusing using conventional risk management mechanisms measures in Islamic settings.
The results of our study show that there is a need to develop risk management models for
Islamic banks keeping in view their domestic requirements. An important future research
direction stemming from literature is based on the fact that Islamic banks started to
receive effect of financial crisis after two years (Hassan and Aliyu, 2018). Rigorous
studies are required to be conducted in this area that why Islamic banks were dragged
into recession when all the economies were into recovery phase. This shows the lagged
nature of Islamic banking system which needs to be worked on from academic,
professional, policy making and research point of view!
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