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Abstract

Research background: Islamic banks appeared on the world scene aseaptayers over two
decades ago. Many of the principles upon whichnigebanking is based have been commonly
accepted all over the world. Financial institutialiszen by Islamic principles acquire new clien-
tele without excessive marketing, due to presevmatif conservative values. Contrary to the
conventional investment banks, their value is basedeal money, and not on virtual activities
from swap and derivative assets. Competition betvwemventional (or traditional) and Islamic
banks is increasing every day, moreover, Islammarfcial institutions are more resistant to the
crisis. Our study contains analysis and comparisfoaconomic efficiency of the conventional
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and Islamic banks. Besides the fact that traditiand Islamic banks apply inputs differently, the
reason of better efficiency of Islamic banks maycbenected with different approach to the risk
management and control of the banking operatiorthdpharia commission.

Purpose of the article: The main aim of the article is to compare the eaain efficiency of the
conventional and Islamic banks in Europe.

Methods: To achieve the aim of the paper, firstly the selédinancial indicators of traditional
and Islamic banks in Europe were compared. Thensedhe analysis of the economic efficiency
of the selected 1460 conventional and Islamic farninstitutions using DEA methods was
conducted.

Findings & Value added: Research results indicated methodological diffeesrin the economic
efficiency measuring in the Islamic banks. At tleene time, the higher economic efficiency of
Islamic banks was confirmed. The results are mbtigafor the follow-up investigation into the
causes of higher efficiency of Islamic banks corafap traditional banks.

I ntroduction

Banking is considered to be one of the main compisnef the financial
system, as it has a broad impact on the overahtial stability and the
strength of the economy. It connects economic agefith the financial
market. Banking plays a major role in financiakimhediation and helps to
create wealth through multiple economic relatiopshinterest is regarded
as a basic source of income for banks. As a refsndtncial markets and
institutions are very sensitive to changes of a#derates because of their
crucial role in generating revenues and profitsy Ahange of the interest
rate has an impact on the banking and financiabsgcTherefore, banks
are actively involved in the interest rate risk gement.

Islamic banking has evolved from a little-knowndirtial experiment to
a major player in world finance, both in terms ebet size and activity.
Especially after the outbreak of the global finahgirisis, Islamic banking
has emerged as a viable alternative to conventimodkels of banking. The
research often mentions the customers™ increasivagemess of Islamic
banking products and services and the financiais;rivhich induced the
need for alternative havens as the triggering fab&hind the growth of
Islamic finance (Aysast al., 2018, pp. 1-19).

Islamic banking differs from conventional banking several important
principles. An essential feature of Islamic bankiagabsence of interest
payments. Shares-compatible financial institutidasiot deal with interest.
In Islam, interest is considered to be a form gbleitation, thus there is
only a fee for using money. However, this requitles development of
modern mechanisms to replace interest income veigih ¢lows from pro-
ductive sources, such as income from investment vegalth-generating
operations (profits from trading real assets argh dws from the transfer
of the right to use assets (leasing)). Tackling gpecific risks of Islamic
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banking requires adequate capital and reservesgpgte pricing and risk
control, certain rules and data control proced(peescribed division of
items in the financial statements), accounting aumditing rules, as well as
infrastructure that allows liquidity management. &trer Islamic banks are
more or less stable than conventional banks depemdlative views on the
effects mentioned above and may fundamentally Wesyn country to

country and even from bank to bank (Musa & Mus@@,0, pp. 269—-276).

Nowadays, the Islamic financial system emergesadtarnative to tra-
ditional banks in many parts of the world. The nearkhare of Islamic
banking is still small in the global financial segthowever, it is growing
fast in many countries, especially in the MiddlesEand Asian region
(Doumposet al., 2017, pp. 513-523). The total assets of Sharia-tanp
financial industry have reached the total of US¥62rillion in 2017. The
development of this sector can be explained byraét@ctors including (i)
the oil revenues of the Gulf countries, and (ii¢ tthesire of the Muslim
world to extend Sharia laws to all economic adtigit The global growth of
the Islamic banking industry experienced a 4.3%aagfn mainly located
in Iran, Saudi Arabia, UAE, and Malaysia. In adzfitj the Islamic banking
market share has increased above 20% in severatriga) reflecting its
role as a promising new player along with conveargidanks (Bitaet al.,
2019).

It also attracts conventional investors who wanengage in new in-
vestment opportunities. For example, HSBC Amanategregated division
of HSBC, provides a range of Sharia-compliant faiahservices, such as
Amanah's bank account and Amanah's domestic seriocmeet the needs
of the Muslim community in the UK. Barclays Capitas a leading posi-
tion in the Islamic Sukuk bond market. Ahli UnitBank (UK) has intro-
duced Manzil 'real estate purchase plans' to Hedpts in buying real es-
tate property in accordance with their religiougulations. Arab Banking
Corporation (ABC), through its London-based sulasiABC Internation-
al Bank plc (ABCIB), brings "alburaq" to offer reaestate financing (mort-
gage) in the UK. The Islamic Investment Bank (C]IB)subsidiary of Cit-
icorp Banking Corporation, continues to play piaiveg and innovative
role in the industry through Islamic funding windowithin the City of
London. Lloyds TSB has developed a set of shaga@oymed products. Last,
but not least, the Royal Bank of Scotland (RBS)vjules clients with the
consumer and commercial products based on decgeasisharaka and
murabaha.

Due to the different behavior of Islamic and corti@mal banks, the
long-term sustainability of Islamic banks has alsvdngen discussed with
a view to linking them to their efficiency. The iefency of conventional
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banks has been widely studied in the literaturasgess banks' experience
in achieving their goals. Efficiency is definedaaseasure of performance
indicating how cautious a bank applies its res@jrediich produces out-
put. This means better profitability, prices analgy of services for con-
sumers, and a greater number of financial mediat(@ergeret al., 1993,
pp. 317-347).

The literature on Islamic bank performance is yaopular. Within this
banking literature, there are several variantstodiss (Narayan & Phan,
2019, p. 485). Beckt al. (2013, pp. 433—-447) use data from 22 countries
and show that Islamic banks are less cost-effectorapared to conven-
tional banks but have a higher intermediation rdtigher asset quality and
are better capitalized. Kaldt al. (2015, pp. 327-353) explore credit risk in
Islamic and non-Islamic banks and find, expectetiyt Islamic banks
have significantly lower credit risk compared taneentional banks. Sor-
war et al. (2016, pp. 113-126), using a sample of 65 Isleemid 65 con-
ventional banks, find no difference in risk betwéglamic and non-Islamic
banks. Bank efficiency has been a topic of conaidlerinterest in the liter-
ature in the last two decades. Over the last deadrimber of studies
have compared the efficiency of Islamic banks wvilikir conventional
counterparts (Safiullah & Shamsuddin, 2019, pp-149).

In the outlined context, our article focuses on plessibilities and spe-
cifics of measuring the efficiency of bank institut using DEA method,
especially of Islamic banks. The main aim of thickr is to compare the
economic efficiency of the conventional and Islatvénk in Europe.

The authors have chosen the following logical stmgcof the article. In
the Introduction the fundamentals of the topic {bgsinciples of Islamic
financial system), intentions and goals of the arghare briefly outlined.
The “Literature review” section presents the refgvéheoretical back-
ground and secondary data analysis. The next sectiotains research
methodology. The fourth chapter, “Results”, presdhie detailed proce-
dure of the research and the calculation and cangaf the economic
efficiency of the selected conventional and Islaimémks using the DEA
methods. Discussion and Conclusion are focuseti@priesentation of the
most important findings compared with other studied recommendations
for further research.

Literaturereview

In practice, different approaches are applied tasuegng the efficiency of
banks, either towards banks in the financial se@ier-banking compari-
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son) or towards branches within the bank (intrakbemmparison). Prior
studies overlooked the difference in efficient tiers under which Islamic
and conventional bank groups operate, and the {mitérade-off between
risk and efficiency for these bank groups (Saftuléa Shamsuddin, 2019,
pp. 105-140). Assadt al. (2017) argue that cost efficiency during normal
times helps reduce bank failure and risk duringseghent financial crisis
which leads banks to grow further.

Data Envelopment Analysis (DEA) is a widely usetheral method of
efficiency analysis. The literature about the aggilon of DEA contains
a great deal of empirical researches, such as &absiolyneux (2003, pp.
1865-1876). They, using the DEA, measured theieffay of European
banks for the period from 1993 up to 1997. The darmzxluded the 150
largest banks, whose share in the European baskictyr is the most sig-
nificant. Scientists used the intermediary approtxidefine inputs and
outputs and DEA model of CCR-type. The input vdaalthus included the
total cost (the amount of interest and non-intecests) and the amount of
short-term deposits and as for output — the amofimbans granted and
other long-term profitable assets.

Griraet al. (2016, pp. 152-168) analyze deposit insurance ipragof
Islamic banks vis-a-vis conventional banks. Basecd@sample of 352 Is-
lamic banks and over 30,000 conventional banks raoye?13 countries
they find that premiums for publicly listed Islamb@nks are 28% lower
than corresponding conventional banks.

Baeleet al. (2014, pp.141-159) compare default rates on conventional
and Islamic loans using data from Pakistan. Theimnezonclusion is that
default rate of Isalmic loans is less than halfde&ult rate of conventional
loans.

Cooket al. (2000, pp. 455-475) measured the impact of firsriter-
alization programs on the efficiency of Tunisiamk&in 1992-1997 by
comparing the efficiency estimations of banks vatbEA method. In this
work, the intermediary approach was used, in whighinterest and non-
interest costs were input and the bank's net pnafg the output. The sam-
ple included only banks in Tunisia (10 in 1992,in3997). The research-
ers used a DEA model of CCR-type.

Narayan and Phan (2019, pp. 484—-496) present $estadhes, which
explore the efficiency of Islamic banks with manymparing their effi-
ciency with conventional banks (f. e. Abdul-Magtal., 2011, pp. 2033—
2054; Ahmad & Luo, 2011, pp. 361-389; Joheesl., 2014, pp. S93—
S107; Rosmast al., 2014, pp. 76-90).

Vujcis and Jemric (2001) accomplished the study evaludliraatian
banks from 1995 up to 2000 years. Scientists dddidesvaluate the tech-
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nical and scale efficiency of banks using two @& thost common models,
DEA — CCR (constant returns to scale) and BCC @ie returns to

scale). Croatian scientists determined the techoicaperational efficiency

of the bank in terms of cost-and-revenue compariBoorder to measure
technical efficiency, the input variables includetkerest costs, fees, per-
sonnel costs, capital expenditures, while the dwptiables were interest
and non-interest income. In the intermediary apgnoaf assessing effi-

ciency, Vujcis & Jemric regarded each bank as anbss unit that uses
labor and capital to convert deposits into loart securities. In the case of
intermediary approach, fixed assets and softwane)ber of employees,

and total deposits were among the input variatf\ssfor output ones, the
following variables were included: total loans asttbrt-term government
securities.

Fiorentinoet al. (2006), using DEA and SFA (Stochastic Frontier lAna
ysis), measured the intermediary efficiency of Gamrbanks from 1993 up
to 2004. Scientists considered fixed assets, nuafemployees, borrowed
funds (deposits and bonds) as input variables. @utpriables included
interbank and consumer loans, investment in stacksbonds. The classi-
cal CCR model was used for measurement.

Staubet al. (2009, pp. 204-213) measured Brazilian bankstation
efficiency (resource allocation) for the period @8R007. Inputs and out-
puts were determined by the intermediary approadgthin which the
Bank's efficiency is identified by its ability tdl@cate funds between de-
positors and debtors. Under this approach, the nmgats are cash and
interest costs; operational and labor costs ardiadal. As outputs, scien-
tists accepted deposits, issued loans and invettnmesecurities. The re-
searchers used the CCR model to assess efficiency.

Tahir et al. (2009, pp96-106) evaluated the intermediary efficiency of
commercial banks in Malaysia in 2000—2007. The s$armxluded 9 do-
mestic and 13 foreign banks assessed accordiniget®€CR model. One
variable was chosen as an output — the sum ofaalk lassets generating
revenue and two input variables — total depositstatal costs.

Hoque and Rayhan (2012, pp. 17-21) examined 24 evoiah banks in
Bangladesh in 2010 using the two most widely appii®dels — CCR and
BCC. The purpose of this study was to measureettienical efficiency of
domestic banks. The input variables included operahcome, deposits,
total assets and operating expenses. In his waskuel recorded only one
output variable — operating profit.

Measurement of the operational efficiency of Taiessbanks in 2013
was carried out by a group of researchers led mghNiin Yu (Yu et al.,
2013). The sample included 22 Taiwanese bankseipéniod 1999-2011,
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on the basis of which the CCR model was construdigalit variables in-
cluded labor costs, fixed assets and operatingscd$te output variables
were deposits, loans and investments in securifies. authors of this re-
search also applied the intermediary approachgesashe efficiency of the
banks.

The efficiency of Czech commercial banks from 20@3to 2012 was
reviewed by Repkova (2014, pp. 587-596) with usihthe CCR model.
The researcher chose the intermediary approachefiowork, which ex-
presses the main function of banks as financiarinédiaries — the trans-
formation of liabilities (deposits) into assetsafs). In this approach, it is
assumed that the bank uses its human resourcedepodits to generate
loans, so that the volume of deposits and labdisa@re two input variables
and loans with net interest income are outputs.

The production approach in measuring the techmeiffadiency of banks
in the Slovak banking sector was mainly appliedabyhors: Boda (2015,
pp. 1847-1858), Boda and Zimkova (2014, pp. 7-Bbfla and Zimkova
(2015, pp. 434-451), who used input and outputalsées, which are typi-
cal for production approach (inputs — operatingtgofixed assets; and
outputs — loans, net interest income, depositscofding to Zimkova
(2015, p. 49), the production approach is maingdus assessing the tech
nical efficiency of commercial bank branches, agaged to the intermedi-
ary approach applied in assessing the technicadiexity of banks. To
measure technical efficiency and super efficienéynkova (2014, pp.
780-787) used deposits, fixed assets, average murhleenployees as in-
puts and earning assets as outputs.

From the "academic" point of view, despite the iderable develop-
ment of the DEA method in the banking sector, themill a little amount
of studies that examine the efficiency of Islamanks. Previous studies
focused primarily on the conceptual issues of Igabanking. The main
purpose of this research is mainly to fill this gaghe literature. Our pri-
mary contribution to literature is to conduct afiempirical analysis of the
efficiency of traditional European banks in compan with the Islamic
banks, including Islamic banks in Europe. We corapghe results of the
DEA analysis with the results of the analysis @fssical financial indica-
tors ROAA, ROAE, CIR, CAR, NIM, NPLs, LCR, LR.

Resear ch methodology

The aim of this study is to compare the econonficieficy of the conven-
tional and Islamic banks in Europe. We measureieficy using the DEA

35



Oeconomia Copernicana, 11(1), 29-58

method and also by calculating financial indicatdi& will compare the
results of the analysis of traditional banking wtile results of the analysis
of Islamic ones.

Moody's Analytics Bank Focus and Thomson Reutetabdaes were
used in this study. The data come from 46 Europeantries and 34 Mid-
dle East countries, which consist of 217 Islamioksaand 1961 conven-
tional banks for the period 2013-2017.

For the analysis the following financial indicatevere chosen:

ROAA = Net Income/Total Average Assets (%) (1)
ROAE = Net Income/Stockholders Equity (%) (2)
ROC = Profit / Total costs (%) 3)

CIR = Operating Expenses/Operating Income (%) 4)
Ropo = S @

Rp? = Net income / Staf f costs (%) (6)

LCR = total volume of high liquid assets/Total assets (%) (7
LR = Total loans/Total deposits (%) (8)

FEXP = New loan / Total assets (%) 9)

NPLs = Amount of defaulted loans/Total loans (%) (10)
LR = Total capital paid/Total loans (%) (12)

NIM = Investment Income—Interest expens (%) (12)

Average Earning Assets

Descriptive statistics were analyzed in Eviews A0 BEA analysis was
performed using MaxDEA 7.

We will present the methodology on the example otlet with the con-
stant returns to scale. We assume that we haved Bemogeneous units
(branches of banks) U1, U2, ........ Un. When miagtthe efficiency of

! Ropv — return on other operating income
2 Rp — profitability of personal expenses
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these banks, we consider r outputs and m inputsd&fire input matrix as
X and output matrix as Y.

(Xu X cor o0 Xu | _yu Yio eee e ym_
Xor Xoz cer cor Xa Ya Yo oo o0 Yo

X =l : : e e Y=|: : : (13)
| Xt Xme oot X | Yo Yo o Y|

Then, the efficiency ratio of the unit Uq can geatigrbe expressed as:
' D Uiig
_ weighted outputs _ WY +Uzyxt....H Uy s _
wel ghted inpUtS ViXiq +VeXa + ... F VX iVX‘
INq

(14)

The DEA models maximize the measurement of effoyeof the esti-
mated unit Ug, expressed as the ratio of weightégduts to weighted in-
puts (14), under condition that the efficiency meaments of all other
units are less than or equal to one.

Basic models include CCR DEA models, sometimesmedeto as con-
stant returns to scale (CRS) models, and BCC DEAeiso The difference
between these models is that the CCR DEA modehassgonstant returns
to scale, while the BCC DEA model, which is ess#lytia modification of
it, considers variable returns. The BCC DEA modei be defined in three
alternatives:

1. VRS — variable returns to scale;
2. NIRS - non-decreasing returns to scale;
3. NDRS - non-increasing returns to scale.

All models can be computationally oriented as eiihput-oriented or
output oriented ones. For input-oriented modelsdetermine the efficien-
cy of banks on the basis of input variables (tatdets, number of clients
served in the bank, operating costs, number of eyepls, etc.). Those
banks whose optimum value of the assigned funes@gual to one work
within the observed group of banks effectively, @ahdse banks whose
optimum value of the assigned function is less thiaem work inefficiently.
This value shows the need for a proportional rednctimprovement) of
inputs, so that the inefficient working enterpriggmnk branch) becomes
effective. With the DEA models, we can determiné oy the efficiency
of banks, but first of all we will get informatian how banks should "im-
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prove" their activities to become effective. Corsedy, for output-oriented
models, we determine the efficiency of banks bamedutput variables
(sales, number of loans granted, production volete). Those companies
whose optimum value of the target function equalerte work effectively
within the observed group of banks, and those hamksse optimum value
of the target function is greater than one workfficiently. In output-
oriented models, an increase in some or all ofotltput variables will be
considered as an "improvement” in the activitynafiicient banks.

CCR DEA input-oriented models
A. The primary CCR input-oriented data envelopmentehod

The CCR DEA model maximizes the efficiency measemenof the es-
timated business unit Uqg, which is expressed asi@ of weighted outputs
to weighted inputs, under the condition that tHeiehcy measurements of
all other units are less than or equal to one.mbdel for the bank Uq can
be formulated as a task of linear angular progrargras follows:

i UiYig

i=1

m 1
D ViXa
i=L

maximize z=

> Uy (15)
under conditions = <1, k= 1,2,3 n,

m
D" ViXia
=

u=ég, i=123,..71
Vi 2 €, i=1,2,3,.. m,

where z is the measure of efficiency of the unit EJgs an infinitesimal
constant by which the model ensures that all weightnputs and outputs
will be positive and then included at least to @aimum rate in the models.
This infinitesimal constant is generally chosenaasery small number,
order10®.

The task (15) is converted by the Charnes-Coopestormation to the
standard linear programming task.
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maximize Z=) Uyq
i=1
under conditions D UyicS D ik k= 1,2,3, n,
i=1 =1
m (16)
D viXa =1,
=1
Ui g, i=12,3,.. m,
Ve, 1=12,3,..n,

The rated bank Uq lies at the CCR effective limidl a is considered as
CCR effective if the optimum efficiency ratio calated by model (16) is
equal to one i.e.[Z1. The optimal value of the efficiency of ineféat

banks will be less than one. Model (16) is callesl primary input-oriented
CCR model.

B. Dual CCR input-oriented data envelopment model.
From an interpretative point of view, it is prefel@and especially prac-

tical to work with a model which is dual-model todel (17). This model
is called the dual input-oriented CCR model artthit the following form:

minimize z2=0q
under conditions ZXU)I; < OgXiq i= 1,2,3,..m
W (17)
D ViAi 2 Yra, r=12.3,...5s,
j=1
Ai=0, i=12,3,..n,

whereA = (A1, A2, A3,....... An), A = 0, is a vector of weights, which are
assigned to individual bank8q is the measure of efficiency of the rated
bank Uqg. The variabl@q can also be interpreted as a necessary measure of

input reduction to reach the effective limit anslvilue will be less than or
equal to one.

The rated bank Uq is effective if the following ditions are met:
— The optimal valu®Ly is equal to one.

— The optimal values of all additional variablesSiand sitlare equal to
zero.
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All effective DMUs have a value df*q equal to 1 and DMUs ineffi-
ciently have a value df*q less than 1. This value indicates the degree of
inefficiency of the unit and the need for propambreduction of inputs so
that the DMU Uqg becomes effective, i.e. how theawadr of the rated unit
should be improved so that it becomes effective.céleulate this propor-
tional input reduction ratio by:

Xg =X\ or X’ =0'gXq-§" (18)
CCR DEA output-oriented models

The procedure for constructing output-oriented CORA models is
almost analogous to input-oriented models.

A. The primary CCR output-oriented data envelopmerdeho

minimize 9= ViXq
j=1
under conditions D uyicS D Xk k= 12,3, n,
7 = (19)
ZUiyik =1,
i=1
ui= e, i=12,3,.. m,
Ve, 1=142,3,..n,
B. Dual CCR output-oriented data envelopment model
maximize g=®q
under conditions D XiAi < Xa i= 1,2,3,..m
0 (20)
ZyrjAj = (-qurq, r=12,3,..... S
j=1
Ai=0, i=1,2,3,...0n,

Interpretation of model results (20) is similar itgput-oriented CCR
model (17). The bank Uq is effective if the optimualue of the assigned
function g * is equal to one. If this value is gexathan one, then the bank
is not operating efficiently and the optimal valbg * indicates the need
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for a proportional increase of the bank's outputerAtheir increase, the
bank will work effectively. We calculate this measwof proportional in-
crease of output according to the relation:

vq = YA*oryq =d*qyq + Si+* (21)

For an optimal solution of input and output orieh@CR models, their
efficiency rates i.e. the values of their targetdions, are inverted values.
This relationship may not be applied for the BCGugr of models (Klies-
tik, 2009, pp. 133-145).

Basic CCR models can be converted to all three BE@ models by
simple transformation (see Table 1).

Results

The assessment of the efficiency of Islamic anditicmal banks starts

from the ROAA, ROAE, CIR, ROC, Ropv, Rp indicatofée total number

of observed objects is 2539, including 254 Islabacks and 2,285 tradi-
tional banks. Descriptive statistics of financialicators are presented
below in Table 2 and Table 3. We will mainly congpadine median, maxi-

mal and minimal values of indicators.

The median of return on assets in Islamic bankén@.35% higher than
in the traditional one. The median of return oniggin Islamic banking is
higher by 3.21%. The operating cost-to-income reitower by 6.95% in
Islamic banking, suggesting a greater efficiencystdmic banks in asset
management. The ratio of other operating incomep{lR@s higher in Is-
lamic banking by 1.1%, indicating a reasonable mifeation of the
charged services in the Islamic banking. The ROdwsithat $1 of operat-
ing expenses generates $0.43 of post-tax profitsleimic banking and
$0.21 of post-tax profit in traditional one. Sinmi{a Rp shows that $1 of
staff expenditure generates $0.92 of profit aféerin Islamic banking and
$0.43 of profit after tax in traditional ones.

LCR, NIM, FEXP, NPLs, CAR will be used for deeparaincial analy-
sis.

Descriptive statistics of the LCR, NIM, FEXP, NPIGAR financial in-
dicators for Islamic and traditional banking arewh below in Table 4 and
Table 5.

Capital adequacy is sufficient for both bankingtegs (> 8%). The
median of capital adequacy ratio in Islamic bankskpwer 0.85% than for
traditional banking. The growth of new investmenstruments is much
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more vivid in the Islamic banking, i.e. 11.55% wex8.29%. The level of
highly liquid assets is 0.57% higher in Islamic kiag. Interest margin is
0.67% lower in Islamic banking. It is remarkablattkvith the higher level
of financial expansion, Islamic banks have twicedess defaulted loans.
During crises and defaults, the bank balance shegtan unstable position,
which poses a significant risk to the bank. Thekidases the client’s trust
and, as a result, clients starts to take their siepout the accounts in bulk,
which further distorts the bank's balance sheetraag result in bank fail-
ure or bankruptcy. This is the reason why the @qmg government con-
trols banks and their businesses with the hugetaite (Musa, 2011).
Credit risk is one of the three fundamental riskd bank or any other regu-
lated financial institution has to face it, whilpevating on the market (Mu-
saet al., 2015, pp451-456). It is also noteworthy that none of tHantsc
banks went bankrupt during the financial crisig] aar analysis of classi-
cal financial indicators shows higher profitabildf/the Islamic banks.

We continue to analyze the efficiency of the sampfiecommercial
banks using the DEA method with the constructegutdriented BCC
model with the variable returns to scale. The \deiaeturns-to-scale BCC
model is more suitable for the group of banks veithelatively different
volume of assets. During the first measurementdwenot divide the file
into target groups according to the volume of a&sdecause at this stage it
is a selection of a suitable approach and varialthesrder to justify the
chosen intermediary approach, we also analyze dhwle using the pro-
duction approach.

According to Boda and Zimkova (2015, pp. 434-454¢, apply the
production approach and the following variableseraging costs, fixed
assets (inputs) and loans, net interest incomeaysitsp(outputs). According
to the selected variables, the analyzed group oeniat60 banks. We cre-
ated CCR-O and BCC-O models for comparison. Theltesf the com-
parison are shown in Table 5. We can see thatabelts of the CCR-O
model are not transparent because 96.78% of tHgzadabanks were in-
cluded in the efficiency interval [0; 0.25). Thesuéis of BCC-O are more
transparent, as the effect of the variable ratimobme needs to be taken
into account in the analysis of banks' efficiensegg Table 6).

We will evaluate the efficiency intervals as follew
[0 — 0,25) — very low efficiency;

[0,25 - 0,5) — low efficiency;

[0,5 - 0,75) — medium efficiency;

[0,75 — 1) — high efficiency;

1 — very high efficiency.
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Figure 1 shows distribution of Islamic banks (IB)datraditional banks
(TB) according to the model BCC-O. The proportidnistamic banks in
the very low-efficiency group is less than the mmtipn of traditional
banks and, vice versa, it is higher in the low- anddium-efficiency
groups.

The most important obstacle in applying the DEAlgsia to Islamic
banking is the use of net interest income as outptdrest income affects
the efficiency of Islamic banks less than the @fficy of traditional ones.
Income of Islamic banks is mostly generated frohreobperating income,
fees, etc. We consider that it is appropriate ®ube of total revenues in
combination with other traditional variables asputf in order to measure
the efficiency of Islamic and traditional banks. Wil expand the number
of variables similarly to the Abu-Alkheil (2012)s®arch.

As mentioned above, the net interest income vagiabkd in the analy-
sis of traditional banks should be replaced byl topeerating income for at
least two reasons:

— Net interest income does not reflect the overalfitability of Islamic
banks, which is based on other accounting items;

— MaxDEA 7 program is not limited by the number adearched units, as
it cannot handle negative numbers, and it is lichiby the number of
available DEA models and the possibility of usihng Malmquist index.
From the sample, a certain number of banks havativegnet interest

income, so we will compare the total volume of a@piag income that the

bank has, using a certain amount of inputs. We neplace the production
approach with the intermediary one and will use tigsv Abu-Alkheil

(2012) variables. The inputs include total labostspdeposits, operating

costs and outputs include loans, operating incdrhe.results of the analy-

sis are summarized in Table 7. The share of lowieffcy banks in Islamic
banking is two times smaller than in traditionahkiag, while the share of
high-efficiency banks is three times greater. Thare of Islamic banks
with the efficiency equal to one is 13.56% versu83% of traditional

banks.

Our research is focused on European Islamic bamtstere are some
with the total assets under $2 billion, thus weraaed the target group of
estimated banks according to asset volume. The leawgs reduced to
1,454 banks (89 Islamic and 1,365 traditional banks the group with
assets below $2 billion is 9 Islamic banks locate&urope. Table 8 sum-
marizes the results of the efficiency measuremetiteotarget group.
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In the group with assets below $2 billion, we des the share of Islam-
ic banks with high and very high efficiency is mupteater than traditional
banks have. The results of the efficiency measunésrazre presented in the
following Table 9 and graphed (Figure 2).

We can see that none of the Islamic banks in teeareh sample, ac-
cording to the data presented above, has theesftigiof less than 0.2.

Four banks have high efficiency, one bank has nmeditficiency, the
other four have low efficiency, but closer to theldbe interval. The lowest
efficiency is with KT Bank Ag from Germany, whick justified by its
recent establishment, but every year KT Bank Agdases its efficiency.

Discussion

The achieved results are important for banking tpracespecially for the

traditional banking. From the point of view of aditional commercial

bank, when there is a different type of runningihess, a different ap-
proach to clients and to making money, such ancgmbr must be explored,
and elements that increase competitiveness, resista crisis, financial

stability should be applied in the traditional banKhe dissemination of
knowledge regarding Islamic banking can be conei¢o be the theoreti-
cal contribution of research, but more importanths practical benefit,

because the efficiency estimation of Islamic aaditronal banks has clear-
ly shown that there are elements in Islamic bankiveg condition lower

credit defaults, higher capital adequacy, high&éciehcy of running busi-

ness. We will be able to find out what factors @eeisive in Islamic bank-
ing or there are set of such factors, like the h@ommission control of

banking activities, the principle of profit and $osharing and / or other risk
management approaches. In any case, the applicatithese elements
should contribute to the development of traditidveahking.

To date, the majority of researchers have focusae mn cost and prof-
it efficiency in banking sectors and only a few édwoked on revenue
efficiency. Furthermore, most of these studiescamied out on the con-
ventional banking sectors, while empirical evidenoethe Islamic banking
sectors is relatively scarce (Kamarudiral., 2014, pp. 1-24).

With regard to size, the prescription for convemsiobanks is just the
reverse of Islamic banks. Conventional banks affersng from disecono-
mies of scale due to their overcapacity (Miah & Wdd017, pp. 172—
185).

A comparison of the efficiency of the traditionaldalslamic banks are
also performed by Abu-Alkheil (2012). The authomexnes 50 Islamic
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banks, including 7 Islamic banks in the UK and t%&litional UK banks.
Our research is different in its focus on Europbanks, both Islamic and
traditional (total 1460). In addition to ROA and RQother financial indi-
cators were used to assess the efficiency of banks.

Omaret al. (2007, pp. 1-18) investigate the efficiency anodpictivity
performance of the national private banks in Ind@ameluring the time
frame from 2002 to 2004. The data involved 21 metigorivate banks,
including 2 Islamic banks. Productivity is measubgdthe Malmquist In-
dex using the DEA technique. The article identifieat the efficiency of
two Islamic banks is above the average efficientcyhe national private
banks. Batiret al. (2017, pp. 86—96) confirm this conclusion thatrage
Islam bank efficiency is higher than the averageveational bank effi-
ciency for each year. They evaluate the technadldcative, and cost effi-
ciency of conventional and Islamic banks in Turiseth DEA method. The
beginning year of the study is 2005 and the engeay is 2013 for 49
banks in the Turkish banking system: 4 Islamic lsar® commercial
banks and 13 investment and development banksh®nadntrary, Hassan
et al. (2009, pp. 46—65) assess 40 banks in 11 Orgamizatilslamic Con-
ference countries during the time period 1990-20€iig DEA nonpara-
metric efficiency. Their results show no signifitalifferences between the
overall efficiency of conventional and Islamic banBut, Erfani and Va-
sigh (2018, p. 66) use the sample of 8 Islamic baarkd 11 commercial
banks to find out the impact of the global finahcidsis on efficiency and
profitability of the banking covered the period rfrc2006 to 2013. Their
conclusions mark that over the analyzed periodnmgt banks managed to
maintain their efficiency, while most commercialnka suffered a loss in
their efficiency. Furthermore, they highlight thhe financial crisis did not
have a significant impact on the profitability efdmic banks.

Ismail et al. (2013, pp. 92—-107) examine cost efficiencies efdblected
Islamic and conventional commercial banks over eeod of 2006 to
2009 in Malaysia. They select 8 domestic Islamimercial banks and 9
domestic conventional commercial banks. DEA distosechnical effi-
ciency as the main contributor of cost efficienoy éonventional commer-
cial banks and allocative efficiency as the conetigbutor for cost efficien-
cy of Islamic commercial banks. This means conesali commercial
banks have been efficient in utilizing informatitathnology and electron-
ics. On the other hand, Islamic commercial bankgeHzeen efficient in
allocating and utilizing their resources. In aduiti scale efficiency is
found to be the core source of technical efficiefmy both Islamic and
conventional commercial banks, denoting that sszinportant in improv-
ing bank efficiency. Abdul-Wahab and Haron (2013, p98—318) detect
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the efficiency of the banking sector in Qatar. Tistudy utilizes 15 banks,
comprising Islamic, conventional and foreign bafdsthe period of 2007
to 2011. DEA technique as well as Malmquist prouitgtindex are run to
compute technical efficiency, pure technical effi@y and scale efficiency.
The conclusions indicate that conventional bankstle most efficient in
Qatar in the condition of technical and pure tecainéefficiencies, Islamic
banks are most efficient in the conditions of sedfeciency. Besides these
facts, pure technical inefficiency dominated scagdficiency in the Qatari
banking sectorShawtariet al. (2018, pp. 1681-1705) collect data of all
banks operating in Yemen for the 1996-2011 (16 eotignal banks to 4
Islamic banks). The results of DEA indicate that thure technical effi-
ciency is higher for conventional banks comparedskamic banks. How-
ever, the Islamic banks are more scale efficieanttheir conventional
counterpart.

Kamarudinet al. (2013, pp. 215-236) and Kamarudinal. (2014, pp.
1-24) examine the price efficiency consist of costenue and profit effi-
ciency and returns to scale on 74 banks (47 comraitand 27 Islamic
banks) in Gulf Cooperative Council countries oviee fperiods 2007 to
2011. They argue (applying DEA), that revenue &fficy means the core
factor leading to the lower or higher profit eféaicy levels only on Islamic
banks. The paper presents that statistically sagmf differences on cost,
revenue and profit efficiency between Islamic aodwventional banks in
GCC countries exist. Furth more, Kamarueiral. (2017, pp. 33—-46) test
29 banks from Malaysia, Indonesia and Brunei oler geriod of 2006—
2014. The findings of DEA imply that the domestidamic banks have
higher efficiency levels compared to their foreltgank competitors.

Conclusions

When measuring technical efficiency in banking, ititention is to assess
how commercial banks are capable of producing lankervices or to
assess how banks perform their macroeconomic fima@s financial in-

termediaries. In the first case, the assessmetdcbhical efficiency is in-

teresting for commercial banks themselves, in #tied case — for regula-
tory authorities.

As the banking sector is highly competitive, iteissential that banks
measure their efficiency and assess it, comparitig tive competing com-
mercial banks. Both parametric and non-parametethods are used to
measure technical efficiency. Our research resptmdelected methodo-
logical problems that arise in measuring of théntézal efficiency of Is-
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lamic banks, with an emphasis on the methodologitaices needed to use
non-parametric data analysis. Regarding the spatiiiin of the theoretical
approach of banking production, it appears thatkeking production
process is associated with hardly definable inpui$ outputs. This prob-
lem is linked to a discussion of what the essemdmoking business is and
how to understand the position of deposits, whigham important part of
the production process of banks. These considest&fer to two different
theoretical approaches to banking production, dymtion approach and an
intermediary approach. We used both approachesvamndombinations of
variables to measure the technical efficiency dfnfsc and traditional
banks. The analysis showed that the productionr@edmnediary approach
differ from each other, but in both cases Islanaoks showed higher re-
sults.

The obtained results of measuring the efficiencystdmic and tradi-
tional banks by DEA analysis allow us to claim tha Islamic banks are
more efficient than the traditional ones. To theugr of banks with assets
below 2 billion. $, which includes 1,454 banks, heve also added 9 Euro-
pean Islamic banks, and, as a result, we can s#elth61% of Islamic
banks have the highest efficiency compared to 1.47%aditional banks.
The results of the DEA analysis confirm the resaftthe financial analysis
of the balance sheet data and we can say thatathiéshprofile affects its
efficiency.

The DEA analysis was performed using MaxDEA 7 paogrwhich is
limited by the number of DEA models provided. Alsbis program does
not contain the Malmquist index and it does natwalto work with nega-
tive figures. As some banks' net profit was negafiwr calculations, the
total return variable was used.

Furthermore, the portion of traditional and Islarbanks are not in the
balance, but this disproportion is caused by thé #eonomic phenomenon
of occurrence these types of banks. The creatidaroéd equivalence may
lead to distortion of results. The imbalance in plogtion of banks is also
highlighted in the part of discussion when otherdss are compared to
this issue. The discussed investigations use dsawelpply not proportion-
al sample to avoid the decreasing of comprehemsigeovided studies.

The results of the study will serve as a startiagpipfor further investi-
gation into the causes of higher efficiency of isi@ banks compared to
traditional ones. We believe that this is influethdey the different ap-
proaches to risk management and additional confrthe Sharia commis-
sion.
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Annex

Table 1. Transformation of DEA models

Returnsto scale Primary model Dual model
CRS u=0 e - free
VRS W - free eh=1
NIRS p<0 e\<0
NDRS p=0 e\ =0

Source: Jablonsky and Dlouhy (2004). Models ofcedficy evaluation of the production
units.

Table 2. Results of the financial indicators calculationshia Islamic banks (1)

ROAA ROAE CIR Ropv ROC Rp
Mean 0.74 7.99 67.69 2.32 0.55 2.31
Median 0.85 8.42 57.68 1.54 0.44 0.92
Maximum 7.83 55.08 325.10 18.42 5.33 32.72
Minimum -14.04 -43.21 12.95 -5.58 -4.69 -9.76
Std. Dev. 2.10 10.81 4331 2.56 0.93 5.22
Skewness 2.41 0.26 3.15 2.86 0.88 3.70
Kurtosis 18.47 8.98 16.25 15.69 12.16 18.47
Observations 254 254 254 254 254 254

Source: own processing based on the statemergtaaiit banks 2015-2017, BankFocus.



Table 3. Results of the financial indicators calculationshia traditional banks (1)

ROAA ROAE CIR Ropv ROC Rp
Mean 0.32 2.55 68.95 0.94 0.22 0.46
Median 0.51 5.22 64.64 0.43 0.22 0.43
Maximum 14.42 280.04 518.73 127.58 7.19 36.94
Minimum -32.78 -299.42 7.60 -1.16 -6.76 -25.82
Std. Dev. 2.55 22.24 31.54 4.13 0.71 212
Skewness -3.86 -3.24 4.59 24.29 0.99 2.83
Kurtosis 39.89 55.48 49.30 688.20 22.01 83.97
Observations 2285 2285 2285 2285 2285 2285

Source: own processing based on the statementsraditianal banks 2015-2017,

BankFocus.

Table 4. Results of the financial indicators calculationshia Islamic banks (2)

CAR FXEP LCR NIM NPLs
Mean 21.73 21.45 24.23 2.66 7.41
Median 16.67 11.55 21.17 241 3.01
Maximum 455.00 576.23 91.15 11.94 77.52
Minimum -108.49 -73.34 4.90 -4.68 0.00
Std. Dev. 38.17 59.93 15.82 2.56 12.79
Skewness 7.59 5.81 2.08 0.88 3.54
Kurtosis 84.29 44.43 8.33 4.94 16.73
Observations 249 249 249 249 249

Source: own processing based on the statemergfaafit banks 2015-2017, BankFocus.



Table 5. Results of the financial indicators calculationshia traditional banks (2)

CAR FXEP LCR NIM NPLs

Mean 22.48 5.46 24.93 4.30 13.33
Median 17.52 3.29 20.60 3.08 6.85
Maximum 837.00 652.40 97.30 64.74 146.60
Minimum -20.27 -99.99 0.09 -1.25 0.00
Std. Dev. 24.46 28.61 17.73 4.25 18.44
Skewness 18.57 6.35 1.24 3.77 2.87
Kurtosis 555.16 125.99 4.67 30.94 12.86
Observations 2306 2306 2306 2306 2306

Source: own processing based on the statementsraditianal banks 2015-2017,
BankFocus.
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Table 9. DEA results — Islamic banks located in Europe Ilwdissets under 2

billion. $)
Name Country Efficiency
Kibris Faisal Islam Bankasi Cyprus 0.345903
KT Bank Ag Germany 0.247279
Gatehouse Bank Plc United Kingdom 0.394157
QIB (UK) PIc United Kingdom 0.869905
BLME Holdings PLC United Kingdom 0.613426
Vakif Katilim Bankasi Anonim Sirketi Turkey 0.771715
Al Rayan Bank Plc United Kingdom 0.967954
Bank of London and The Middle East Plc- United Kingdom 0.853687
BLME
Turkiye Finans Katilim Bankasi AS Turkey 0.394157
Figure 1. Distribution of IB and TB according to efficiencCC-O
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Figure 2. Efficiency of Islamic banks in Europe in 2017
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