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Abstract

In recent years, Islamic finance has raised much interest in Turkey 
as it has in the rest of the world. Islamic banking has an important 
role in the injection of savings into the economy and in the rapid and 
efficient transfer of resources. Therefore, in this study, the objective 
is to determine the factors that play a role in the efficiency of 
conventional and participation banks that operate within the Turkish 
banking system. For this reason, bank efficiencies were first measured 
with the help of Data Enveloping Analysis (DEA) and then factors that 
affect bank efficiency were determined by using the Tobit regression 
model. In the study, it has been concluded that the factors that affect 
the efficiency of banks are asset size and net interest margin.
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1. Introduction

“Participation banking” in Turkey is the application of an interest-free finance system 
known to the world as interest-free banking or Islamic banking, which has been 
developed according to Islamic principles. The stress on the interest-free aspect is due 
to the Islamic religion’s prohibition on interest. Accordingly, participation banking 
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operates on the basis of the principles of Islamic financing. The most fundamental 
aspect that distinguishes Islamic finance from the current modern financing is the 
operation of the system without interest and the lack of cash financing. 

In Turkey, Islamic financing first operated under the name of Special Finance 
Institutions and it first became an issue first in 1983. It was incorporated into the Turkish 
banking system in 2005 under the name of participation banking. In the recent years, 
participation banks have rapidly progressed and increased their shares in the Turkish 
banking sector. Since 2005, the number of branches in the participant banking sector 
has increased by 341% and the number of personnel has increased by 283%. Between 
2005–2014, the asset size of the Turkish banking sector has increased by 390%, while 
the asset size of the participation banking sector has increased by 948%. While the 
asset size of participation banks in the sector was 2.44% in 2005, this ratio was 5.19% 
in June 2015 (Banking Regulation and Supervision Agency [BDDK], 2015). 

Generally speaking, banks’ intermediation role in the financial system forces them to 
use their funds efficiently for the sound operation of the system as a whole. Participation 
banks, which have fewer resources relative to conventional banks, have to use their 
resources efficiently in order to achieve competitive advantage and to maintain their 
development. For this reason, the objective of this study is to determine the factors 
affecting the efficiency of conventional and participation banks. First, we review the 
relevant literature and provide information on the data set, which has been created by 
using the financial data of the relevant banks and the statistical methods. In the concluding 
section, recommendations have been developed in the light of the findings. 

2. Literature
Banks, which are one of the indispensable components of the financial system, are 
intermediaries to transactions taking place in the financial markets. Past global and 
local financial crises have shown that problems in the banking sector negatively affect 
the welfare of economic units and national economies. For this reason, the existence 
of a sound banking system and the efficient use of bank resources are necessary for the 
effective operation of the financial system.

In many of the studies on efficiency in banking, it is seen that DEA and the Tobit regression 
model are often used in the determination of efficiency and of factors affecting efficiency 
(Atan & Çatalbaş, 2005; Casu & Molyneux, 2003; Garza-García, 2012; Gishkori &Ullah, 
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2013; Ismail et al., 2013; Jackson & Fethi, 2000; Jha et al., 2013; Noor & Ahmad, 2012; 
Rao & Lakew, 2012; Xiping & Yuesheng, 2007; Yayar & Karaca, 2014).

In the studies that have already been conducted, there is disagreement on the direction 
of the effect of bank size and capital adequacy on bank efficiency. Jackson and Fethi 
(2000), Atan and Çatalbaş (2005),Hassan (2006),Xiping and Yuesheng (2007), Tahir 
et. al. (2011), Noor and Ahmad (2012), Rao and Lakew (2012), Gishkori and Ullah 
(2013), Ismail et al. (2013) and Yayar and Karaca (2014) all argued that bank size 
positively affects efficiency, while Darrat et al. (2002) and Jha et al. (2013) argued that 
it negatively affects efficiency. Similarly, there are different studies that argued that 
capital adequacy negatively (Atan & Çatalbaş, 2005; Jackson & Fethi, 2000; Yayar & 
Karaca, 2014) or positively (Casu & Molyneux, 2003; Ismail et al., 2013; Jha et al., 
2013; Rao & Lakew, 2012) affects bank efficiency. However, it is a common result 
of studies that profitability positively affects efficiency (Jackson & Fethi, 2000;Casu 
&Molyneux, 2003; Brown et. al., 2007; Noor & Ahmad, 2012; Gishkori & Ullah, 2013; 
Jha et al., 2013; Yayar & Karaca, 2014) and credit quality negatively affects efficiency 
(Garza-García, 2012; Ismail et al., 2013; Jha et al., 2013; Rao & Lakew, 2012). 

However, it is understood that, especially in the studies on the Turkish banking system 
(Jackson & Fethi, 2000; Isik & Hassan, 2002(a,b); Atan & Çatalbaş, 2005; Yayar & 
Karaca, 2014) only conventional banks were included and participation banks were 
excluded from this sort of research. Therefore, in this study, a data set has been created 
in which participation banks operating in Turkey were also included in the analysis. It 
is expected that the study will contribute to the current literature in this direction.

3. Data and Method
In the study, financial statement data from 2006–2014 of 11 conventional and 4 
participation banks whose stocks are traded at Borsa İstanbul (BIST) have been used. 
Two different data sets for DEA and the Tobit regression model have been created. The 
variables used in DEA are shown in Table 1.

Table 1. The variables used in DEA

Input Output
Deposits Loans and Receivables
Interest Expenses Interest Incomes
Non-Interest Expenses Non-Interest Incomes
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According to the intermediation approach, it is accepted that the primary operating 
activity of banks is intermediation in fund supply and demand. Accordingly, because 
input and output variables need to be determined based on the banks’ fund sources 
and uses functions, deposits and other liabilities are evaluated as input and loans, and 
receivables and other assets are evaluated as output. Moreover, expenses that the banks 
incur to collect funds in order to trade funds are accepted as input while incomes 
generated as a result of fund allocation are accepted as output. Thus, for the banks that 
make collected deposits available as loans, interest incomes, and interest expenses 
(which constitute most incomes and expenses), can be used as output and input 
variables, respectively. In the intermediation services, which are the primary operating 
activities of banks, the non-interest expenses incurred and the non-interest incomes 
generated can be used as input and output. The input and output variables, which have 
been determined in the light of these presuppositions and assumptions, are also the 
variables generally used in the literature (Seyrek & Ata, 2010; Bektaş, 2013; Özdemir 
& Demireli, 2013).

The efficiency scores calculated as a result of DEA are used as dependent variables in 
the constructed panel Tobit regression model. The independent variables used in the 
Tobit regression and their explanations are shown in Table 2.

Table 2. The independent variables used in the Tobit regression

Variables Explanations
Bank size Natural logarithm of total assets
Operational efficiency Net interest margin= (interest incomes-interest expenses)/ 

net profit
Capital adequacy Total equity to total loans
Credit quality Non-performing loans/total loans
Expenses Operating expenses/ total assets

Asset size has been used as an indicator of bank size. Although there are studies in which 
a significant and positive relationship has been detected between asset size and bank 
efficiency (Jackson & Fethi, 2000; Hassan et. al., 2004;Atan & Çatalbaş, 2005;Xiping 
& Yuesheng, 2007; Gishkori & Ullah, 2013), there are also studies that determined a 
significant and negative relationship between the two (Darrat et al., 2002; Jha et al., 
2013). Net interest margin that is calculated as the ratio of net interest income (which 
banks generate as a result of intermediation that is their primary operating activity) 
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to net profits, has been used as an indicator of operational efficiency. In this study, a 
positive relationship is expected between net interest margin and efficiency. The ratio 
of equity to assets or loans can be used as an indicator of capital adequacy. These ratios 
are helpful in determining whether equities are sufficient in the face of possible losses 
caused by the activities of banks. In this study, the ratio of equity to loans has been used 
and a positive relationship with efficiency is expected. The share of non-performing 
loans in total loans has been used as an indicator of the credit quality of banks. A 
negative relationship is expected between efficiency and non-performing loans. The 
expense item is the ratio of operating expenses to total assets. A negative relationship 
between this ratio and efficiency is expected.

4. Findings 
With the determined input and output variables, DEA’s output-focused scale efficiency 
model has been applied. Average DEA results on a bank-type basis are shown in Table 3.

Table 3. DEA results 

2006 2007 2008 2009 2010 2011 2012 2013 2014
Participation Banks 1 1 1 1 0,985 0,968 1 0,981 1
Conventional Banks 0,953 0,983 0,988 0,970 0,948 0,971 0,977 0,956 0,943

The efficient use of bank resources is either the success of achieving maximum output 
with a determined level of input or of achieving a determined output level with minimum 
input. This success involves both the capability to produce at an optimum scale and the 
administrative capability to manage the inputs. Table 3 shows that the efficiency scores 
of participation banks are higher than conventional banks. Throughout the analysis 
period, the only exception is the year 2011. The conclusion is that participation banks 
are more efficient than conventional banks.

In the study, a panel Tobit regression model in which DEA outputs are dependent 
variables was also constructed. The model is defined as in Formula 1.

, 0 1 , 2 , 3 , 4 , 5 ,i t i t i t i t i t i tDEA Asset NIM Equity Credit Expensesβ β β β β β= + + + + + (I)

In the formula, DEA represents efficiency score, ASSET is the natural logarithm of 
asset size, NIM (net interest margin) is the net interest margin, EQUITY is the ratio of 
equity to total loans, CREDIT is the ratio of non-performing loans to total loans, and 
EXPENSES is the ratio of operating expenses to total assets. 
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The Tobit regression model outputs, where the banks’ efficiency scores are estimated 
as dependent variables, are shown in Table 4.

Table 4. Tobit regression results

Variables Coefficient Stand. error z-stat p-value
Constant -0.251584 0.116079 -0.216735 0.0302**
ASSET 0.234758 0.033508 0.700597 0.0000*
NIM 0.768783 0.284285 0.270427 0.0068*
EQUITY 0.389010 0.911242 0.426901 0.6695
CREDIT -0.242004 0.191780 -0.126188 0.2070
EXPENSES -0.269177 0.409631 -0.657121 0.5111

* and ** Indicates significance at the 1% and %5 level, respectively

According to Table 4, there is a significant and positive relationship between bank 
size and efficiency. The findings show results similar to the previous studies (Atan & 
Çatalbaş, 2005; Gishkori & Ullah, 2013; Jackson & Fethi, 2000; Xiping & Yuesheng, 
2007). This situation shows that bank size is an important factor affecting efficiency. 
Net interest margin, which is an indicator of operational efficiency, can also serve as 
an indicator of real operating profitability for banks. When the intermediacy function 
of banks is considered, the share in bank profits of income generated as a result of real 
operating activities is expected to be high. The analysis results show a positive and 
significant relationship between net interest margin and efficiency. According to this 
result, there is a relationship within the operational scope between banks’ real operating 
profitability and bank efficiency. It can be seen that when profit margin increases as a 
result of real operating activities, so does efficiency. 

Although the Tobit regression results show a positive relationship between bank 
efficiency and capital adequacy, and a negative relationship with credit quality and 
expenses, there was not a statistically significant relationship.

Conclusion
In this study, the efficiencies of conventional and participation banks and the factors 
affecting bank efficiency have been investigated and the efficiencies of 11 conventional 
and 4 participation banks listed in the BIST have been calculated with DEA for the 
2006–2014 time period. The analysis has revealed that the participation banks had a 
higher efficiency than conventional banks, except for the year 2011.  
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In addition, the Tobit regression model has been used in order to detect the factors 
that play a role in the efficiency of banks. At the end of the analysis, a positive and 
significant relationship has been established between bank efficiencies and asset size 
and the net interest margin. The effects of other variables are not statistically significant. 
It has been understood that the factors affecting bank efficiency are bank size and net 
interest margin. Therefore, we can conclude that as bank size and net interest margin 
increase, bank efficiencies will also increase.

In the calculation of bank efficiencies, variations in inputs and outputs used in the 
DEA method directly affect the efficiency result. Therefore, it is possible to produce 
different efficiency scores with different input and output variables. Accordingly, in 
future studies, different efficiency scores can be established with the Tobit regression 
model and the effects of different variables on efficiency can be investigated.

As the number of participation banks operating in Turkey is low, it is not possible 
to determine factors that affect efficiency on the basis of bank groups. Therefore, in 
future studies it will be possible to comparatively determine the factors affecting bank 
efficiency with the help of data from Islamic and conventional banks from different 
countries.
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