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Abstract

Introduction to the Problem: Measurement of the level of efficiency of Islamic banks in Indonesia is
widely carried out. But almost no one has done research with the DEA window analysis approach.
Purpose/Objective Study: This paper aims to measure the efficiency of Islamic banks in Indonesia
Design/Methodology/Approach: — Using Data Envelopment Analysis (DEA) method and window
DEA

Findings: This research shows that the efficiency of Islamic banks that included in observations from
2011-2016 fluctuated with a mean value of 63 percent. From the perspective of efficiency stability
analysis through several summary statistics such as standard deviation (SD), Long Distance per
Window (LDW), Long Distance per Period (LDP) and Long Distance per Year (LDY), the relatively
stable Islamic bank efficiency value is Bank Syariah MandiriSM) and BCA Syariah.

Keywords: Efficiency; Window Analysis; DEA; Islamic Bank.

Introduction
The development of the Islamic banking industry in Indonesia shows a relatively good tendency,

although it seems slow. Data for July 2018, based on sharia banking statistics, the number of
Islamic banking has reached 13 Islamic Commercial Banks, 21 Islamic Business Units and 168
Islamic Rural Banks with a total network of 2,460 offices throughout Indonesia (Otoritas Jasa

Keuangan, 2018).

Meanwhile, according to the Global Islamic Finance Report 2017, the Islamic finance
industry in Indonesia is ranked seventh in the world after Malaysia, Iran, Saudi Arabia, UAE,

Kuwait and Pakistan. The index value of the Indonesian Islamic finance industry in 2017 is
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24.21 on a scale of 100 and ranks 7th in the world (GIFR, 2017). In fact, Indonesia is still

relatively unable to exploit the existing potential related to the Islamic finance economy.

Apart from these data, the 2016 target launched by Bank Indonesia in achieving a 5%
market share has not been satisfactory. The growth that occurs in Islamic banks is not much
better when compared to the increase in the market share of Islamic banks themselves. The
unattainable target market for sharia banks in 2016 is a phenomenon to evaluate the overall level
of efficiency of Islamic banking in Indonesia. Various kinds of obstacles such as competition
factors, conversion of Islamic business units into Islamic commercial banks, so that a lot of
investment value must be spent, consequently inefficiency becomes an obstacle in head to head

with conventional banking.

In assessing efficiency level, Data Envelopment Analysis (DEA) is relatively more used.
DEA is widely used to measure the level of technical efficiency and economies of scale of the
banking industry and other financial institutions. This is consistent with the research conducted
by Rani et al. (2017), Kamarudin, et. al (2016); Ozdemir (2013); Shahreki (2012); and Tsolas
and Dimitris (2012). Likewise, Rusydiana (2018a, 2018b), Rusydiana & Sanrego (2018), and
Rusydiana & Firmansyah (2017).

But the results in measuring the efficiency of DEA have relative properties. That is, when
the data set increases, the measurement results have a different tendency. So, to overcome this
problem, Charnes et al. (1985) then introduced the DEA window analysis concept. DEA window
analysis or often called DEWA is an extension of DEA or DEA version with time dependency. In
relation to looking at variations in the value of intertemporal efficiency, Charnes et al. (1985)
then proposed a technique called window analysis in DEA. Window analysis is able to measure

the performance of a DMU from time to time by treating it as a different entity in each period.

This study has several objectives. First, it measures the level of efficiency of Islamic
banks in Indonesia which are observed, in this case the Sharia Commercial Bank from the period
2011-2016. Second, conduct intertemporal efficiency analysis through the DEA window
analysis approach, by looking at results per year (LDY), per window (LDW), and overall (LDP).
This is done to verify the results of DEA efficiency which are relative in nature and tend to

change when the data set is different.
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Methodology
To monitor changes in the level of efficiency of Islamic banks from time to time carried out

Window DEA (Charnes et.al, 1985). This study used a three-year window analysis so that for
each analysis 72 (3 times 24) DMUs were obtained in which the same DMUs for different
periods of time were considered as different DMUs. Therefore, benchmarking is not only done
on the DMU peer but also on its own performance. The total number of sharia commercial banks
that are the object of research are 8 Islamic banks. The selection of the 8 Islamic banks studied is

because only these BUSs have started and have financial reports since 2011.

Data on input and output variables are obtained from the balance sheet and profit and loss
of each bank. Two inputs and two outputs are used to measure the efficiency of sharia
commercial banks entering observation. As input variables are Depositor Funds/DPK (X1) and
Personnel Costs (X2). Meanwhile for the output variable, namely the amount of financing given
(Y1) and Operating Income (Y2). The use of deposits and financing in input-output because this

study uses an intermediation approach.

The analysis tools used in this study are MaxDEA 7.1 to measure the level of efficiency
of all Islamic bank DMUs during the 2011-2016 period. Analysis for efficiency measurement
will be carried out 2 times. The first is the calculation of standard efficiency with the CRS or
CCR approach introduced by Charnes et al. (1978). The second efficiency calculations with
window analysis. In general the mathematical formula used for the DEA window is as follows,
where M is the average level of efficiency and K is the length of the window (window length).

M—-K+1i+K-1

T 3T E,
M =-Ebees = LLN

Kx (M—K+1)’

As recommended by Cooper et al. ((2011), )a table of results of the analysis window
calculation can be used to simultaneously check relative efficiency stability through several
summary statistics such as standard deviation (SD), Long Distance per Window (LDW), Long
Distance per Period (LDP) or Long Distance per Year (LDY). These four measurements can be

used as an analysis of the efficiency stability achieved by each DMU.

Standard deviation is a standard deviation that measures the large difference in the
average level of efficiency of the DMU per window. The smaller the standard deviation value,

shows the more stable the efficiency value achieved by each DMU, in this case Islamic banks.
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Long Distance per Window (LDW) shows the biggest difference from efficiency figures in one
window. The smaller LDW value means that the efficiency value achieved by each Islamic bank

is more stable, and otherwise.

Long Distance per all Periods (LDP) explains the biggest difference from efficiency
figures in all observation periods. The smaller the LDP value indicates the more stable the
efficiency value achieved by each Islamic bank, and vice versa. The last is Long Distance per
Year (LDY). LDY shows the biggest difference from efficiency figures in one year. Similar to
LDW and LDP, the smaller the LDY value indicates the more stable the efficiency value
achieved by each DMU, and otherwise.

Results and Discussion
The output-oriented DEA approach is applied to panel data, from 8 Sharia Commercial

Banks in Indonesia in 2011-2016. Thus the total number of observations to calculate the
efficiency value of all banking units is 48. At the beginning it has been described, that the
non-parametric method is divided in two based on the Return to Scale (RTS) assumption, namely
Constant Return to Scale (CRS) and Variable Return to Scale ( VRS). By estimating the frontier
using the CRS and VRS approach, it can decompose the Technical Efficiency on the CRS
approach (TEcgs) into the Pure Technical Efficiency (TEygs) and Scale Efficiency. Frontier
efficiency analysis is an analysis of best practice from the entire dataset used using the

input-output approach.

The results in the table below illustrate a summary of the average efficiency scores of all
Sharia Commercial Banks (BUS) in Indonesia which were included in observations from
2011-2016. Fluctuating Technical Efficiency throughout the study period, with the lowest
average value in 2012 at 58 percent.

The table also shows that Islamic Commercial Banks in Indonesia have shown that
overall technical efficiency (overall) throughout the study period is 63 percent. It can be read,
that through the implementation of better management practices Sharia Commercial Banks in
Indonesia can produce output with the same volume (identical volume), using only 63 percent of
the total input. In this case Sharia Commercial Banks have less good average efficiency,
although they cannot also be called bad.

Tabel. 2. CRS Efficiency of BUS in Indonesia 2011-2016
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CRS EFFICIENCY 2011 | 2012 | 2013 | 2014 [ 2015 | 2016 Mean
BSM 0,65 063 [ 064 | 0,73 | 0,68 | 0,61 0,66
BMI 0,75 0,79 | 0,71 | 0,71 | 0,60 [ 0,69 0,71
BRIS 0,74 0,68 [ 0,63 | 0,65 | 0,68 [ 0,63 0,67
BNIS 0,61 0,58 1 054 [ 053 | 066 | 0,73 0,61
Mega 0,46 0,36 | 0,40 [ 0,49 | 0,53 | 0,47 0,45
Panin 0,61 0,44 | 0,66 1,00 | 0,82 | 0,88 0,74
BSB 0,83 0,71 | 0,66 [ 0,73 | 0,78 | 0,76 0,75
BCAS 0,47 048 | 0,49 | 0,53 | 0,61 [ 0,68 0,54
Mean 0,64 0,58 | 0,59 | 0,67 | 0,67 | 0,68 0,63

Furthermore, as recommended by Cooper et al. (2011), a table of results of the analysis
window calculation can be used for relative efficiency stability analysis through several
summary statistics such as standard deviation (SD), Long Distance per Window (LDW), Long
Distance per Period (LDP) and Long Distance per Year (LDY). These four measurements can be
used as an analysis of the efficiency stability achieved by each DMU. The smaller the fourth
value of the measurement above, shows the more stable the efficiency value achieved by each
DMU, in this case Islamic banks. The following below are the results of the DEA window
analysis for Islamic banks in Indonesia in the period 2011 to 2016. The analysis is divided into in

4 windows with each year length per window is 3 years.

Tabel 3. DEA Window Analysis of BUS in Indonesia 2011-2016
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S [ — EFFICIENCY SCORE SUMMARY MEASURES

2011|2012| 2013 | 2014 | 2015| 2016/ Mean/Window MEAN| SD | LDW | LDP

Window 1| 0,86| 0,82 0,82 0,83
Window 2 0,77| 0,74] 0,89 0,80 083 | 002 | 015|018

BSM |Window 3 0,75| 0,89| 0,82 0,82

Window 4 0,92] 0,86/ 0,79 0,86

LDY x |0,05|0,08| 003|064 x | LDY=0.08

Window 1| 1,00| 1,00| 0,87 0,96
Window 2 0,99 0,85 0,89 0,91 083 | 006|014/ 022

BMI |Window 3 0,85| 0,89 0,81 0,85

Window 4 0,85 0,81 0,78 0,81

LDY x |0,01|0,02|0,04|0,00] x | LDY=0.04

Window 1| 1,00| 0,99| 0,89 0,96
Window 2 1,00| 0,91] 0,73 0,88 087 | 007 | 027 027

BRIS |Window 3 0,94] 0,73| 0,78 0,82

Window 4 0,80/ 0,87| 0,81 0,83

LDY x |0,01]0,05|007|0,09 x | LDY=0.09

Window 1| 0,76] 0,72| 0,71 0,73
Window 2 0,61] 0,64] 0,67 0,64 072 | 008 | 007 | 025

BNIS |Window 3 0,65| 0,68] 0,71 0,68

Window 4 0,79] 0,86 0,82 0,82

LDY x |0,11|0,07|0,12|0,15] x | LDY=0.15

Window 1| 0,74] 0,67| 0,61 0,67
Window 2 0,67| 0,61 0,72 0,67 076 | 014 | 0,23 | 0,30

Mega| Window 3 0,62| 0,73] 0,85 0,73

Window 4 0,88] 1,00/ 1,00 0,96

LDY x |0,00|001]|016/015] x | LDY=0.16

Window 1| 0,67| 0,57| 1,00 0,75
Window 2 0,52| 1,00| 1,00 0,81 089 | 012 | 048/ 048

Panin|Window 3 1,00| 1,00| 1,00 1,00

Window 4 1,00/ 0,89] 1,00 0,96

LDY x |0,05|0,00]0,00/011] x | LDY=0.11

Window 1| 1,00| 0,92| 0,85 0,92
Window 2 0,84] 0,80 0,82 0,82 088 | 005|015 | 020

BSB |Window 3 0,80] 0,83| 0,90 0,81

Window 4 0,84] 0,92| 0,98 0,91

LDY x 10,08|0,05|0,02/002] x | LDY=0.08

Window 1| 0,67| 0,75| 0,74 0,72
Window 2 0,76/ 0,74] 0,71 0,74 075 | o0a| 008l 017

BCAS |Window 3 0,77] 0,72| 0,75 0,75

Window 4 0,80/ 0,80] 0,84 0,81

LDY x |0,01]0,03] 009|005 x | LDY=0.09

The results of the calculation of the DEA window analysis for 8 sharia commercial banks
(BUS) in Indonesia during the period in 2011-2016 can be seen in the following table. For
example, BNIS has relatively no significant changes from 2011-2013 in the first window (with
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efficiency values of 76%, 72% and 71%), according to 2012-2014 in the second window (with
efficiency values of 61%, 64% and 67 %) also between 2013-2015 in the third window (with
efficiency values of 65%, 68% and 71%). The BNIS experienced a slight increase in efficiency
values in the fourth window of 2014-2016 with efficiency values of 79%, 86% and 82%. This
DMU is a sharia bank with the lowest average efficiency value of 72% compared to other DMUs

observed.

The relatively similar conditions are those experienced by BCAS. BCAS Bank has
relatively no significant changes from 2011-2013 in the first window (with efficiency values of
76%, 72% and 71%), according to 2012-2014 in the second window (with efficiency values of
61%, 64% and 67%) also between 2013-2015 in the third window (with efficiency values of
65%, 68% and 71%). The BNIS experienced a slight increase in efficiency values in the fourth
window of 2014-2016 with efficiency values of 79%, 86% and 82%.

Based on the analysis of the DEA window, Islamic commercial banks with the highest
average value during the study period from 2011-2016 is Panin Bank with an average efficiency
value of 89%. Furthermore, Bank Syariah Bukopin (BSB) and Bank Muamalat followed with an

average efficiency value of 88%.

From the perspective of efficiency stability analysis through several summary statistics
such as standard deviation (SD), Long Distance per Window (LDW), Long Distance per Period
(LDP) and Long Distance per Year (LDY), Islamic banks that are relatively stable are efficiency
banks. Bank Syariah Mandiri (BSM) and BCA Syariah. BSM has a statistical value of 0.02 for
SD, 0.08 for LDY, 0.15 for LDW and 0.18 for LDP. Meanwhile BCA Syariah has a statistical
value of 0.04 for SD, 0.09 for LDY, 0.08 for LDW and 0.17 for LDP. The difference is, if BSM
has an average efficiency value of 0.83 during the observation period, BCA Syariah only has an

average of 0.75 or lower than most other Islamic banks.

Conclusion
The results of the study illustrate the average efficiency score of all Islamic Commercial

Banks (BUS) in Indonesia included in the observations from 2011-2016 fluctuating throughout
the study period, with an average value of 63 percent. The time dropped to 58% in 2012, the
average efficiency of Islamic banks was small little by little again has increased. This can be

explained by a number of things, starting from a fairly high level of competition, management of
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bank management, until micro and macro turmoil originating from within and outside the
country that affects the level of efficiency of Islamic banks in Indonesia. This result is slightly
different from the findings of Nurfalah et al. (2018) which states that Islamic banking is
relatively more stable compared to conventional banking in facing both internal and external
shock.

Based on the analysis of the DEA window, Islamic commercial banks with the highest
average value during the study period from 2011-2016 is Panin Bank with an average efficiency
value of 89%. Furthermore, Bank Syariah Bukopin (BSB) and Bank Muamalat with an average
efficiency value of 88%. This result is not much different from the measurement results with the
standard CRS approach. The difference is that the average efficiency value of the DEA window
analysis is relatively higher compared to the results of the standard CRS model. This can be
understood because the more observations are processed, the more it will produce lower
efficiency values. The strength of the DEA window analysis model is that it can measure
efficiency stability through several measurement statistics.

From the perspective of efficiency stability analysis through several summary statistics
such as standard deviation (SD), Long Distance per Window (LDW), Long Distance per Period
(LDP) and Long Distance per Year (LDY), Islamic banks that are relatively efficiency is stable
are Bank Syariah Mandiri (BSM) and BCA Syariah.

According to Rusydiana (2016), there are several factors that have become obstacles to
the development of the Islamic banking industry in Indonesia. Some of them are: 1) Inadequate
capital of Sharia Banks; 2) Weak understanding of practitioners of Islamic banks; 3) Lack of
government support and 4) Trust & public interest in Islamic banks tend to be low (Rusydiana,
2016). Therefore related parties need improvement in terms of capital, improving the quality of
Islamic bank HR, and no less important is the support of the government and related

stakeholders.
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