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Abstract: This research aims at comparing the efficiency of Islamic and conventional
banks operating in the GCC countries from 2006 to 2015 for a sample of 51 convention-
al and 48 [slamic banks using stochastic frontier analysis and the CIR ratio. The results
show that Islamic banks are less efficient in terms of cost than conventional banks, and
that this result remains valid even during the 2008 crisis period and even after con-
trolling for bank-specific variables. Regarding the determinants of bank efficiency, em-
pirical results show that capital adequacy and size positively affect bank efficiency as
measured by the stochastic frontier analysis. Results also indicate that productive as-
sets are negatively related to efficiency as measured by the CIR ratio. This study pro-
vides new insights in terms of financial efficiency of the banking system. Findings could
help Islamic and conventional banks to increase their efficiency and their performance
and improve the service provided to customers.

[ | INTRODUCTION

Nowadays, Islamic finance started to attract the attention of scholars and econ-
omists. Many studies have focused on making the comparison between Islamic
and conventional banks, especially after the crisis (Asmild, Kronborg & Mat-
thews, 2019; Yusuf, Santi & Rismaya, 2021; Izzeldin, Johnes, Ongena Pappas
& Tsionas, 2021). Researchers are more concerned with the analysis of Islamic
finance efficiency as a means of assessing bank performance (Isnurhadi, Adam,
Sulastri, Andriana & Muizzuddin, 2021).

The assessment of supervision institutions efficiency is focused on the abil-
ity of adequate current and future evaluation of the supervised entities oper-
ations, based on the available information and making proper (correct) deci-
sions on this basis (Kurek, 2014).

The concept of banking efficiency, based among other things on the rela-
tionship between the “inputs” and “outputs” of banks, has been the subject of
several previous studies. An established production function, in its most gen-
eral form, is a relationship between “inputs” and “outputs”. An output unit is
said to be efficient if, from a basket of inputs that it owns or uses, it produces
the maximum possible output or if, to produce a given quantity of output, it
uses the smallest possible quantities of inputs (Isnurhadi et al., 2021; Octrina
& Mariam, 2021).
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Banking efficiency is a performance measure that represents the ability of
banks to manage their inputs to achieve optimal results. It corresponds, there-
fore, to an optimal allocation of resources to achieve pre-determined goals.

Regarding the efficiency of Islamic banks, Ebrahim and Joo (2001) assumed
that an Islamic financial system can be efficient if it can allocate limited cap-
ital resources to the most profitable projects and contribute to wealth crea-
tion. Several studies dealt with the efficiency of Islamic banks (Darrat, Topuz
& Yousef, 2002; Hassan, 2006; Yusuf et al., 2021). Other studies compared the
efficiency between Islamic and conventional banks (Bader, Mohamad, Ariff
& Shah, 2008; Sakti & Mohamad, 2018; Asmild etal., 2019; Izzeldin et al., 2021).

According to several previous studies, Islamic banks did not benefit from
economies of scale due to the small size of their assets compared to those of
conventional banks and are therefore not yet ready to compete with them; Is-
lamic banks are still young, do not have enough customers to achieve econo-
mies of scale, and therefore, are less efficient than conventional banks (Abdul-
Majid, Falahaty & Jusoh, 2017; Haque, Tausif & Ali, 2020).

On the other hand, Sakti and Mohamad (2018), Shawtari, Salem and Bakhit
(2018), Asmild et al. (2019) considered that the costs of credit monitoring and
control of Islamic banks are lower than those of conventional banks due to the
absence of agency problems related to Sharia compliance; Islamic banks there-
fore assume lower costs and are therefore more efficient than conventional
banks. In addition, it turns out that the Islamic financial system is less affected
by the financial crisis.

Some recent studies (Yusufetal., 2021) assumed that despite the operations
of Islamic banks are constrained by Islamic principles, the efficiency of these
banks is not different from that of conventional banks.

The conclusion of these studies, however, varies. Besides contradictory evi-
dence, most of these studies have focused on international samples. However,
a targeted analysis of banks in GCC countries is apparently absent except for
a few studies.

This current study contributes to the range of previous studies first by be-
ing conducted in many samples from the GCC region during the financial cri-
sis to study the effect of the crisis on banks’ efficiency. Second, it uses both
an accounting ratio and a financial technique (stochastic frontier analysis) to
evaluate the effectiveness, then make a comparison between Islamic banks and
conventional considering the various determinants. Third, this research offers
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policy prescriptions and recommendations useful for bankers, investors and
public authorities.

The paper is structured as follows: Section 2 presents the literature review.
Section 3 describes the data and methodology. Finally, section 4 presents the
empirical results.

THE RESEARCH METHODOLOGY AND THE COURSE OF THE RESEARCH PROCESS

Literature Review

Several previous studies analyzed banking efficiency by comparing the effi-
ciency between Islamic and conventional banks. The difference between Islam-
ic and conventional banks in terms of efficiency is due to the nature of their
business practices. In Islamic banks, it is forbidden to collect or pay interest at
a predetermined rate, contrary to the business practices of conventional banks.
In addition, Islamic banks offer different financial products based on Sharia
principles which are characterized by profit and loss sharing (PLS) based on fi-
nancing instead of fixed rate loans.

Jensen and Meckling (1976) postulate that organizational performance is
influenced by conflicts of interest between principal and agent. In this sense,
information asymmetry and agency conflicts will be more important in con-
ventional banks than in Islamic banks. Consequently, and with the intervention
of the Sharia Advisory Council Islamic banking operations monitoring commit-
tee, conflicts between the principal and the agent can be removed and agency
costs will be reduced. In a different manner, the opposite can happen since the
effect of the different determinants of productivity is significantly different in
Islamic banks with respect to conventional banks such as complexity, level of
development.

In the previous financial literature, there was not a general consensus be-
tween studies dealing with the efficiency of Islamic banks and that of conven-
tional banks as to the superiority of the efficiency of one or the other catego-
ry of banks. Some studies show that Islamic banks are more efficient. In this
context, Yudistira (2004) found that, in most cases, Islamic banks are more
efficient than conventional banks, and that small and medium-sized Islamic
banks are less efficient than large ones and should be encouraged to merge to
take advantage of economies of scale. Sufian, Mohamad and Muhamed-Zulkhi-
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bri (2008) studied the efficiency of 18 banks in MENA and Asia for 2001-2006
using the DEA method, they found that Islamic banks in the MENA region are
more efficient than Islamic banks in Asian countries.

Arslan and Ergec (2010) studied the efficiency of 26 conventional banks
and4 Islamic banks in Turkey over the period 2006-2009 using the DEA meth-
od and found that Islamic banks are more efficient. Abdul-Majid, Saal and Bat-
tisti (2010) found that Islamic banks are relatively more efficient than conven-
tional banks in terms of cost control rather than profit realization. Shawtari,
Saiti, Razak and Ariff (2015) showed that Islamic banks in Yemen are more ef-
ficient than conventional banks between 1996 and 2011. Batir, Volkman and
Gungor (2017) studied the technical, allocative and the economic efficiency of
conventional and Islamic banks in Turkey using DEA method and the interme-
diation approach. Tobit regression analysis is also used to determine factors af-
fecting efficiency. The results show that the average annual efficiency of Islam-
ic banks is higher than that of conventional banks. Sakti et al. (2018) studied
the differences between Islamic and conventional Indonesian banks in terms of
business model, asset quality, stability, and efficiency between 2008 and 2012
and concluded that Islamic banks are relatively more efficient than convention-
al banks.

Shawtari et al. (2018) empirically examined the efficiency of Islamic and
conventional banks using the DEA method in its Windows version. They stud-
ied the factors that influence each type of efficiency for the period 1996-2011.
The results show that pure technical efficiency is higher in conventional banks.
However, Islamic banks are more efficient in terms of efficiency of scale. Asmild
etal. (2019) applied a multidirectional efficiency analysis (MEA) that facilitates
understanding of differences in inefficiency models for a set of banks in Bang-
ladesh from 2001 to 2015. They confirmed the consensus that Islamic banks
outperformed conventional commercial banks during the GFC period but also
identify inefficiency differences based on specific variables.

Contrary to the studies mentioned above, other works found that conven-
tional banks are more efficient than Islamic banks. Hassan (2006) compared
the cost and profit efficiency of 37 conventional and 43 Islamic banks in 21 OIC
countries over the period 1995-2001 and found that the Islamic banking indus-
try is relatively less efficient than its conventional counterpart. using a non-
parametric technique (DEA method) and an intermediation approach in Ma-
laysia from 1997 to 2003, Mokhtar, Abdullah and Alhabshi (2008) showed that
fully fledged Islamic banks are more efficient than banks with Islamic win-
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dows and that the two types of Islamic banks are even less efficient than con-
ventional banks. They also showed an improvement in the efficiency of the en-
tire Islamic banking sector during the study period. Ismail, Abdul-Majid and
Rahim (2013) compared the efficiency of Islamic systems and conventional
banks in Malaysia during the period 2006-2009 and showed that convention-
al banks are more efficient than Islamic banks. Abbas, Azid and Besar (2016)
studied bank efficiency in Pakistan through a comparative analysis between
Islamic and conventional banks and examine their determinants using the DEA
approach. They found that the efficiency of Islamic and conventional banks is
different; the performance of Islamic banks is lower than that of conventional
banks in Pakistan in terms of TE and pure technical efficiency (PTE), although
they had the same level of scale efficiency. Haque et al. (2020) combined tra-
ditional financial ratios, Return on Equity (ROE) and Return on Assets (ROA),
with Data Envelopment Analysis (DEA) for the period 2014-2018 to compare
Islamic and conventional banks. DEA results show that conventional banks are
more efficient than Islamic banks.

Although most previous studies conclude that one of these two banking sys-
tems is superior in terms of efficiency, other previous studies assume that they
have the same level of efficiency. In this context, Abdul-Majid et al. (2010) used
an output distance function to examine the efficiency and returns to scale of
Islamic banks compared to conventional banks in ten Islamic countries for the
period 1996-2002 and found no significant differences. Yahya, Muhammad and
Hadi (2012) studied the difference between the level of efficiency of Islamic
and conventional banking operations in Malaysia using the DEA method. The
results indicate that there is no significant difference in the level of efficiency
between Islamic and conventional banks.

Beck, Demirgii¢c-Kunt and Merrouche (2013) compared the efficiency of Is-
lamic and conventional banks based on a sample of 22 countries. They found
no significant difference between these two banking systems. Tek Wei Saw,
Kamarudin and Latiff (2020) used a sample of 18 countries with 70 Islamic
and 374 conventional banks spanning from year 2009 to 2017 across the Mid-
dle East, South Asia and Southeast Asia regions. The empirical results indicate
that there is no significant difference between both types of banks. Yusuf et al.
(2021) found, by using Stochastic Frontier Analysis (SFA) in Indonesia for the
2014-2019 period, no significant difference in the efficiency of conventional
banks and Islamic banks.
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In the context of GCC countries, Srairi (2010) used the stochastic frontier ap-
proach to examine the cost and profit efficiency levels of 71 commercial banks
for the period 1999-2007. He compared efficiency between conventional and
Islamic banks and examines bank-specific variables that may explain sources
of inefficiency. The results indicate that banks in the Gulf region are relatively
more efficient at generating profits than at controlling costs. He concludes that
conventional banks are on average more efficient than Islamic banks in terms
of cost and profit. Srairi, Kouki and Harrathi (2012) used the DEA method to
assess the efficiency of 25 Islamic banks between 2003 and 2009. Their results
show that efficiency measures have increased over the period but remain weak
compared to conventional banks, and that the inefficiency of Islamic banks may
be due to sheer technical inefficiency rather than inefficiency. of scale. They
also found that in terms of overall technical efficiency, small and large banks
are more efficient than medium-sized banks. Belanes, Ftiti and Regaieg (2015)
studied the pure, technical, and scale efficiency of 30 Islamic banks for the peri-
od 2005-2011. Results show a slight decrease in the efficiency of Islamic banks
with a notable drop in 2009. Aghimien, Kamarudin, Hamid and Noordin (2016)
attest that the inefficiency of Islamic banks in the GCC country is due to inef-
ficient management in the use of resources. Miah and Uddin (2017) examined
the differences between Islamic and conventional banks in terms of commer-
cial orientation, stability, and efficiency based on a sample of 48 conventional
and 28 Islamic banks for the period 2005-2014. Their results from the Stochas-
tic frontier Analysis (SFA) show that conventional banks are more efficient in
terms of cost management than their Islamic counterparts.

According to several previous studies, Islamic banks do not benefit from
an economy of scale due to the small size of their assets compared to con-
ventional banks and therefore they are not yet ready to compete with them
(Srairi, 2010). In the same framework, Islamic banks are still young and do
not have enough customers to achieve economies of scale and, therefore, are
less efficient than conventional banks. Kamarudin et al. (2008) show that the
cost of funds and labor in Islamic banks is higher than in conventional banks.
Hassan (2006) assumes that Islamic banks operate in a global regulatory en-
vironment that is unfavorable to their operations and is characterized by the
complexity of the contracts used. All these arguments lead us to propose the
following hypothesis:

H,: Conventional banks are more efficient than Islamic banks.
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Data and Methodology

Our empirical study is based on annual data, for a 10-year period (2006-2015),
of 99 commercial banks operating in 6 countries of the Gulf Cooperation Coun-
cil region (Saudi Arabia, United Arab Emirates, Oman, Qatar, Kuwait, and Bah-
rain). The sample consists of 51 conventional banks and 48 Islamic banks. The
total number of observations is 990. The data are extracted from the Bankscope
database with an annual frequency and are expressed in millions of US dollars.
The distribution of the banks in the study sample by country and by nature is
given in table 1.

Table 1. Samples by country

Banks
Country
All Banks Islamic banks Conventional banks
Saudi Arabia 13 5 8
Kuwait 15 10 5
Oman 8 2 6
Qatar 9 4 5
United Arab Emirates 24 8 16
Bahrain 30 19 11
Total 99 48 51

Source:own elaboration.

In this study, the relationship between Islamic finance and cost efficiency is ex-
amined. In fact, cost efficiency takes into consideration the pricing of inputs.
It is a concept that compares the costs of one bank to the costs of another best
practice bank with the objective of producing the same level of return under
the same conditions.

Banking efficiency has been measured in most previous studies either by
the cost/income ratio or by an efficiency score calculated using either the par-
ametric or non-parametric approach. In this study, two measures of the effi-
ciency of Islamic and conventional banks are used, namely the cost-to-income
ratio (CIR) and the efficiency score calculated according to the parametric ap-
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proach of stochastic frontier analysis (SFA) (Horrace & Wright, 2020; Octrina
& Mariam, 2021).

The cost-to-income ratio (CIR) is expressed as the ratio between the to-
tal cost incurred by a bank and its revenue. The efficiency score as defined by
the stochastic frontier analysis (SFA) is calculated, for each bank, based on the
translog function described by the equation (1):

2 2 2 2 2 2
1 1
ILnTC =0 +Za] anjt + Z ﬂm lanit +EZZ 5]]( ankit +Ez Z‘anlnpmit
j=1 m=1 j=1 m=1n=1
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2 2
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j=1m=1

Where:
Ln TC: The natural logarithm of total cost;
Q]., Q,: Output quantities;
P_, P :Input prices.

Stochastic frontier analysis (SFA) imposes certain restrictions such as symme-
try of coefficients a,,, a,, et f,,, B,,, error normality and homogeneity of input
price coefficients (32 _ B, = 1).

The empirical analysis of the efficiency of Islamic and conventional banks
follows a two-step approach. The first step consists in testing whether conven-
tional banks are more efficient than Islamic banks or vice versa by estimating,
in panel data, the following model:

Bankii = a + pili + €it (2)

Where, I is a dummy variable that takes 1 for Islamic banks and 0 for conven-
tional banks. Bank is a measure of efficiency which is either the efficiency score
calculated according to equation (1) or the cost-to-income ratio. Considering
the efficiency score measure, a significantly positive (negative) B, would indi-
cate that Islamic banks are more (less) efficient than conventional banks. This
reasoning is reversed by considering the cost-to-income ratio as a measure of
efficiency.
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In the second step and to examine the differences in efficiency between Is-
lamic banks and conventional banks considering some bank-specific variables,
the following model is estimated, in panel data,

Banki = a + pili + f2Xut eir (3)

Where, Bank it represents the efficiency score or he Cost/Revenue ratio. Ii
takes 1 for Islamic banks and 0 otherwise. X, is a vector of three bank specific
variables which are: Earning assets, Equity Buffer, and the size of the bank. it
is an error term.

Table 2 details the measurements of the bank specific variables

Table 2. Bank specific variables’ measurements

Variables Measurements
Size Log of Total Assets
Earning assets Net loans + Other performing assets
Equity buffer Equity/ Total assets

Source:own elaboration.

THE OUTCOME OF THE RESEARCH PROCESS AND CONCLUSION

Empirical results and comments

Cost efficiency of islamic and conventional banks: A comparative analysis

The comparative analysis of cost efficiency between Islamic and conventional
banks is done first on the basis of descriptive statistics of two considered effi-
ciency measures and then by estimating model (2) above.

Table 3 below provides a summary of the main descriptive statistics of the
efficiency measures, efficiency score (SFA) and cost-to-income ratio (CIR), for
each category of banks during the study period.
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Table 3. Descriptive statistics of efficiency measures

Conventional banks Islamic banks
Variables
Mean Star.\da'ard Min Max Mean Sta[nda'ard Min Max
deviation deviation
SFA 2.395 0.620 -0.398 3.433 2.022 0.829 -0.358 4.864
CIR 38.351 28.078 1.74 333.3 103.897 144.896 10.088 950

Source:own elaboration.

Table 3 shows that, on average, the efficiency score (SFA) is slightly higher for
conventional banks (an average of 2.395 versus 2.022 for Islamic banks), imply-
ing that, overall, they are more efficient than Islamic banks.

The range of variation in this measure of efficiency among Islamic banks is
larger (standard deviation = 0.829) than among conventional banks (standard
deviation = 0.620), indicating that conventional banks are more consistent in
terms of achieving cost efficiency than Islamic banks.

Similarly, the cost/income ratio varies from 1.74 to 333.3 with an average
of 38.351 for conventional banks, and from 10.088 to 950 with an average of
103.897 for Islamic banks. Since the lower this ratio, the more efficient the
bank is in terms of cost management, so, Islamic banks seem to be less efficient
than conventional banks.

To deepen the comparative analysis of the efficiency of Islamic and conven-
tional banks from descriptive statistics of the efficiency score (SFA) and the
cost / income ratio (CIR), the average annual values of these two efficiency
measures are calculated for each category of banks in order to assess their ef-
ficiency during the 2008 crisis period. The results are summarized in table 4

below.
Table 4. Average cost efficiency score and cost/income ratio by year
Islamic banks Conventional banks
SFA CIR SFA CIR
2006 1.821 80.940 2.260 42.850
2007 1.946 90.321 2.389 42.954
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Table 4. Average...

Islamic banks Conventional banks
SFA CIR SFA CIR
2008 2.026 97.870 2.457 43.230
2009 2.021 115.916 2.431 40.442
2010 1.997 118.130 2.392 37.022
2011 2.013 128.068 2.370 36.554
2012 2.036 140.740 2.396 35.941
2013 2.087 98.204 2.406 37.066
2014 2.137 93.327 2.428 33.435
2015 2.136 75.462 2.428 34.018

Source:own elaboration.

Table 4 shows that conventional banks were more efficient than Islamic banks
during the crisis period (2007-2008), given their lower CIR ratio values and
higher SFA values in 2007 and 2008 compared to those of Islamic banks. Thus,
conventional banks remain relatively more efficient than Islamic banks even in
the period of crisis. However, looking at the Efficiency Score (SFA), the results
show that Islamic banks were also efficient during the crisis period.

Regression results, considering the two efficiency measures mentioned
above, are summarized in table 5 below.

Table 5. Cost efficiency of islamic and conventional banks

SFA CIR
DUMMY -0.407 (0.000) *** 64.156 (0.000)***
Constant 2.395 (0.000)*** 38.351 (0.000)***
Adjusted R2 0.0715 0.0878
The figures in brackets are the capital gains.
*: Significant at 10% **: Significant at 5% ***: Significant at 1%

Source:own elaboration.
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Table 5 reports the results of the estimations of model (2). The results are con-
sistent with the findings from the descriptive statistics. Indeed, considering
the efficiency score, results show that the coefficient of the Dummy variable is
significantly negative in accordance with the predictions of the theorists im-
plying that Islamic banks are less efficient than conventional banks. This result
is confirmed by considering the cost-to-income ratio as a measure of banking
efficiency, given the positivity of the coefficient of the Dummy variable.

Effect of bank-specific variables on the banking efficiency

To test the differential effects of main determinants of banking activity on the
efficiency of Islamic and conventional banks, the coefficients of model (3) by
considering first the efficiency score (model 3-1) and then the Cost/Revenue ra-
tio (model 3-2) are estimated. Table 6 summarizes the results of the estimates.

Table 6. Effect of selected determinants on banking efficiency

Model 3-1

Model 3-2

SIZE

0.595 (0.000) ***

-0.594 (0.941)

Earning asset

-2.78e-08 (0.589)

0.00004 (0.082)*

Equity buffer

-0.003 (0.000) ***

0.2339 (0.295)

DUMMY -0.159 (0.097)* 61.445 (0.000)***

Constant 0.124 (0.344) 33.848(0.318)

R-square Within 0.365 0.0002
Between 0.496 0.216
Overall 0.486 0.132

The figures in brackets are the capital gains.
*: Significant at 10% ** : Significantat 5% *** : Significantat1 %

Source:own elaboration.

The results of model (3) estimates considering the efficiency score (model 3-1)
show a significant positive relationship between the size of a bank and its level
of efficiency. This can be explained by the fact thatlarge banks can reduce costs
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by taking advantage of their economies of scale. Considering the Cost/Income
ratio, results show that this measure of cost efficiency is negatively related to
the size of the bank. This implies that large banks have a lower Cost/Income
ratio, and that they manage their costs relative to their revenues better than
smaller banks.

Table 5 shows that earning assets have no significant relationship with ef-
ficiency as measured by the SFA method, but this relationship becomes posi-
tively and statistically significant when considering the cost-to-income ratio as
a measure of efficiency. This implies that earning assets generate more costs,
which could negatively affect cost efficiency.

Results also show that equity buffer is negatively related to efficiency as
measured by the SFA method, and that this relationship is positive but not sig-
nificant when considering the cost-to-income ratio. This finding indicates that
banks with larger capitalization and a higher capital base in GCC countries are
less efficient in terms of costs. This supports the idea that leverage is useful for
reducing costs or increasing profits.

According to the financial literature, equity is more expensive than debt,
implying that financing a bank’s assets through deposits is better cost manage-
ment than equity financing.

The estimated coefficient on the DUMMY variable for Islamic banks con-
firms the earlier conclusion that Islamic banks are less efficient than their con-
ventional counterparts even after controlling for bank-specific variables.

[ | CONCLUSION

The paper examines theoretically and empirically the efficiency of Islamic and
conventional banks in order to assess the possible contribution of Islamic fi-
nance to banking efficiency. The empirical analysis is based on annual data for
a sample of 99 banks, of which 48 are Islamic banks and 51 are conventional
banks, operating in 6 countries of the Gulf Cooperation Council (GCC) region.
Our empirical results show that Islamic banks are less efficient in terms of
cost than conventional banks, and that this differences in efficiency remains
valid even during the 2008 crisis period and even after controlling for bank-
specific variables. These results can be explained by the fact that the con-
straints imposed by Sharia law can widen the efficiency gap between the two
types of banks, to the detriment of Islamic banks. the empirical results also
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show that equity buffer and size positively affect bank efficiency as measured
by the efficiency score as defined by the stochastic frontier analysis (SFA), and
that earning assets are negatively related to efficiency (measured by the cost-
to-income ratio).

The results of the paper are very important for banks’ managements, in-
vestors, regulators, and policymakers. For banks, the findings help us to bet-
ter understand how bank-specific variables affect the financial efficiency of the
banking system and how to strengthen it to increase their efficiency and their
performance and improve the service provided to customers. So, and based on
the findings of this research, some recommendations can be proposed. First-
ly, Islamic banks have a lot of ways to increase their efficiency. Thus, Islamic
banks must identify the elements responsible for the increase in production
costs. Secondly, and as the analysis shows, size positively affects the efficien-
cy of banks. Islamic banks are small compared to conventional banks. Merg-
ers and acquisitions among and between small Islamic banks may be a possi-
ble strategy to realize the benefits of economies of scale. For the public, clients
and investors, this research can help them obtain accurate information in their
investment decisions. For other researchers, this discovery may help them ex-
pand the search by using large and employing other approaches or input and
output variables.

[ | REFERENCES

Abbas, M., Azid, T., & Besar, M.H.A.H. (2016). Efficiency, effectiveness and perfor-
mance profile of Islamic and conventional banks in Pakistan. Humanomics, 32(1),
2-18. http://dx.doi.org/10.1108/H-09-2015-0058.

Abdul-Majid, M., Falahaty, M., & Jusoh, M. (2017). Performance of Islamic and conven-
tional banks: A meta-frontier approach. Research in International Business and Fi-
nance, 42, 1327-1335. http://dx.doi.org/d0i:10.1016/j.ribaf.2017.07.069.

Abdul-Majid, M., Saal, D.S., & Battisti, G. (2010). Efficiency in Islamic and conventional
banking: an international comparison. Journal of Productivity Analysis, 34(1), 25-43.
http://dx.doi.org/10.1007/s11123-009-0165-3.

Aghimien, P.A., Kamarudin, F.,, Hamid, M., & Noordin, B. (2016). Efficiency of Gulf Coop-
eration Council Banks: Empirical evidence using data envelopment analysis. Review
of International Business and Strategy, 26(1), 118-136. http://dx.doi.org/10.1108/
RIBS-11-2013-0111.

Arslan, B.G., & Ergec, E.H. (2010). The efficiency of participation and conventional

banks in Turkey: Using data envelopment analysis. International Research Journal of
Finance and Economics, 57, 156-168. http://dx.doi.org/10.12785/jifs/050201.



104 R. B. Slimen, F. Belhaj, M. Hadriche, M. Ghroubi

Asmild, M., Kronborg, D., Mahbub, T., & Matthews, K. (2019). The efficiency patterns of
Islamic banks during the global financial crisis: The case of Bangladesh. The Quar-
terly Review of Economics and Finance, 74(C), 67-74. http://dx.doi.org/10.1016/j.
qref.2018.04.004.

Bader, M.K.I., Mohamad, S., Ariff, M., & Shah, T.H. (2008). Cost, revenue, and prof-
it efficiency of Islamic versus conventional banks: international evidence using
data envelopment analysis. Islamic Economic Studies, 15(2), 24-76. http://dx.doi.
org/10.1177/0972150913515579.

Batir, T.E., Volkman, D.A., & Gungor, B. (2017). Determinants of bank efficiency in Tur-
key: Participation banks versus conventional banks. Borsa Istanbul Review, 17(2),
86-96. http://dx.doi.org/10.1016/j.bir.2017.02.003.

Beck, T., Demirgii¢c-Kunt, A., & Merrouche, O. (2013). Islamic vs. conventional banking:
Business model, efficiency and stability. Journal of Banking & Finance, 37(2), 433-
-447. http://dx.doi.org/10.1016/j.jbankfin.2012.09.016.

Belanés, A, Ftiti, Z., & Regaieg, R. (2015). What can we learn about Islamic Banks effi-
ciency under the subprime crisis? Evidence from GCC Region. Pacific-Basin Finance
Journal, 33, 81-92. http://dx.doi.org/10.1016/j.pacfin.2015.02.012.

Darrat, A.F., Topuz, C., & Yousef, T. (2002). Assessing cost and technical efficiency of
banks in Kuwait. In unpublished paper The ERF 8th Annual Conference, January, Cairo.

Ebrahim, M.S., & Joo, TK. (2001). Islamic banking in Brunei Darussalam. Interna-
tional Journal of Social Economics, 28(4), 314-337. http://dx.doi.org/10.1108/
03068290110357708.

Haque, M.I., Tausif, M.R., & Ali, A. (2020). Continued discussion on conventional versus
Islamic banks : combining financial ratios and efficiency. Banks and Bank Systems,
15(1), 132-142. http://dx.doi.org/10.21511/bbs.15(1).2020.13.

Hassan, K.M. (2006). The X-efficiency in Islamic banks. Islamic Economic Studies, 13(2),
49-78.

Horrace, W.C., & Wright, [.A. (2020). Stationary Points for Parametric Stochastic Fron-
tier Models. Journal of Business & Economic Statistics, 38(3), 516-526. http://dx.doi.
org/10.1080/07350015.2018.1526088.

Ismail, F.,, Abdul Majid, M.S., & Rahim, R.A. (2013). Efficiency of Islamic and convention-
al banks in Malaysia. Journal of Financial Reporting and Accounting, 11(1), 92-107.
http://dx.doi.org/10.1108/JFRA-03-2013-0011.

Isnurhadi, I., Adam, M., Sulastri, S., Andriana, 1., & Muizzuddin, M. (2021). Bank Capi-
tal, Efficiency and Risk: Evidence from Islamic Banks. Journal of Asian Finance, Eco-
nomics and Business, 8(1), 841-850. http://dx.doi.org/10.13106/jafeb.2021.vol8.
nol.841.

Izzeldin, M., Johnes, J., Ongena, S., Pappas, V., & Tsionas, M. (2021). Efficiency conver-
gence in Islamic and conventional banks. Journal of International Financial Markets,
Institutions and Money, 70, 101279. http://dx.doi.org/10.1016/j.intfin.2020.101279.

Jensen, M.C., & Meckling, W.H. (1976). Theory of the firm: Managerial behavior, agen-
cy costs and ownership structure. Journal of Financial Economics, 3(4), 305-360.
http://dx.doi.org/10.1016/0304-405X (76)90026X.



B BANKING Erriciency: A COMPARATIVE STUDY... 105

Kamaruddin, B. H., Safab, M. S., & Mohd, R. (2008). Assessing production efficiency of [s-
lamic banks and conventional bank Islamic windows in Malaysia. International Jour-
nal of Business and Management Science, 1(1), 31-48.

Kurek, R. (2014). The efficiency of public insurance supervision vs. Pareto efficiency. Co-
pernican Journal of Finance & Accounting, 3(1), 109-119. http://dx.doi.org/10.12775/
CJFA.2014.009.

Miah, M.D., & Uddin, H. (2017). Efficiency and stability: A comparative study between
Islamic and conventional banks in GCC countries. Future Business Journal, 3(2), 172-
-185. http://dx.doi.org/10.1016/j.fbj.2017.11.001.

Mokhtar, H.S.A., Abdullah, N., & Alhabshi, S.M. (2008). Efficiency and competition of Is-
lamic banking in Malaysia. Humanomics, 24(1), 28-48. http://dx.doi.org/10.1108/
08288660810851450.

Octrina, F., & Mariam, A.G.S. (2021). Islamic Bank Efficiency in Indonesia: Stochastic
Frontier Analysis. Journal of Asian Finance Economics and Business, 8(1), 751-758.
http://dx.doi.org/10.13106/jafeb.2021.vol8.n01.751.

Sakti, M.R.P., & Mohamad, A. (2018). Efficiency, stability and asset quality of Islamic vis-
a-vis conventional banks Evidence from Indonesia. Journal of Islamic Accounting and
Business Research, 9(3), 378-400. http://dx.doi.org/10.2991/aebmr.k.200305.045.

Shawtari, F.A., Saiti, B., Razak, S.H.A., & Ariff, M. (2015). The impact of efficiency on dis-
cretionary loans/finance loss provision: A comparative study of Islamic and con-
ventional banks. Borsa Istanbul Review, 15(4), 272-282. http://dx.doi.org/10.1016/j.
bir.2015.06.002.

Shawtari, F.A., Salem, M.A., & Bakhit, I. (2018). Decomposition of efficiency using DEA
window analysis: A comparative evidence from Islamicand conventional ban. Bench-
marking: An International Journal, 25(6), 1681-1705. http://dx.doi.org/10.1108/BI]J-
12-2016-0183.

Srairi, S. (2010). Cost and profit efficiency of conventional and Islamic banks in GCC
countries. Journal of Productivity Analysis, 34(1), 45-62. http://dx.doi.org/10.1007/
s11123-009-0161-7.

Srairi, S., Kouki, I., & Harrathi, N. (2012). Efficiency and Stock Market Performance of
Islamic Banks in GCC countries. ISRA International Journal of Islamic Finance, 4(2),
89-116.

Sufian, F., Mohamad, A.M., & Muhamed-Zulkhibri, A.M. (2008). The efficiency of Islam-
ic banks: empirical evidence from the MENA and Asian countries Islamic banking
sectors. The Middle East Business and Economic Review, 20(1), 1-19. http://dx.doi.
org/10.1504/]JIBED.2010.036999.

Tek Wei Saw, A., Kamarudin, F., & Latiff, A.S.A. (2020). Price Efficiency of Islamic and
Conventional Banks: Evidence from Panel Data. International Journal of Economics
& Management, 14(2), 301-310.

Yahya, M.H., Muhammad, J., & Hadi, A. (2012). A comparative study on the level of effi-
ciency between Islamic and conventional banking systems in Malaysia. Internation-
al Journal of Islamic and Middle Eastern Finance and Management, 5(1), 48-62. http://
dx.doi.org/10.1108/17538391211216820.



106 R. B. Slimen, F. Belhaj, M. Hadriche, M. Ghroubi

Yudistira, D. (2004). Efficiency in Islamic Banking: An Empirical Analysis of Eighteen
Banks. Islamic Economic Studies, 12(1), 1-19.

Yusuf, A.A., Santi, N., & Rismaya, E. (2021). The Efficiency of Islamic Banks: Empirical
Evidence from Indonesia. The Journal of Asian Finance, Economics and Business, 8(4),
239-247. http://dx.doi.org/10.13106/jafeb.2021.vol8.n04.0239.



