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Abstract

This study aims to determine the map of the development of Islamic Bank DEA research. DEA or Data
Envelopment Analysis is one method for efficiency and productivity measurement. The data analyzed
were in the form of publication of the DEA application research on Islamic banking totaling 201 articles.
Map of the development of Islamic Bank DEA field research is obtained through the export process into
the .txt file format. The export data is then processed and analyzed using the VOSviewer application
program to determine the bibliometric map of the development of the DEA Islamic Bank application
research. The results showed that the number of publications on the results of research on the DEA
Islamic Bank application from 2004-2019 had increased significantly and was the most published in the
International Journal of Islamic and Middle Eastern Finance and Management. Network visualization
shows that the map of the development of the DEA Islamic Bank application research is divided into 4
clusters. Cluster 1 consists of 7 topics, cluster 2 consists of 4 topics, cluster 3 consists of 3 topics, and
cluster 4 consists of 2 topics. The author who published the most research results on the DEA Islamic
Bank application was Fakhrudin Kamarudin. Besides, the largest contributor to the publication of
research results in the DEA Islamic Bank was the Faculty of Economics and Management Universiti
Putra.

Keywords: DEA, Bibliometric, Islamic Bank, Data Envelopment Analysis Efficiency



I. INTRODUCTION

Data Envelopment Analysis is often referred to as DEA, which specifically looks at each
business unit’s efficiency level. There will be changes in the level of efficiency used based on
predetermined input and output. Data Envelopment Analysis is also used to analyze changes
in performance over time. Charnes, Cooper, and Rhodes first introduced data envelopment
analysis in 1978 and 1979. Since then, this approach using DEA has been widely used in
operational research and management science. The DEA approach emphasizes a task-oriented
approach and focuses more on an important task, namely evaluating the decision-making
unit’s performance (DMU).

This DEA method is one of the most frequently used analyses in research measuring a
business unit (Decision Making Unit/DMU), especially the banking industry. This is because
the DEA analysis does not require much data, and fewer assumptions are required. However,
the DEA can also be applied in other, more general areas of research (Rusydiana et al., 2021).
Other efficiency measures that are less frequently used include ratio analysis, least-squares
regression (LSR), total factor productivity (TFP), and stochastic frontier analysis (SFA).

As mentioned above, most DEA and MPI methods are in the banking and financial industry,
including Islamic banking. The issue of Islamic banking and finance is still an interesting issue
to research. Islamic finance in Indonesia only appeared around 1992, which Bank Muamalat
Indonesia pioneered. After that, they began to develop Islamic Commercial Banks, Sharia
Business Units, Sharia Rural Banks (BPRS), Sharia Cooperatives, Sharia Insurance, Sharia
Pawnshops, Wagf, and other Sharia Financial Institutions. According to Nurfalah et al. (2018),
Islamic banking is relatively more stable than conventional banking in facing shocks both
internally and externally. This is an interesting finding that needs to be proven through
various research in the future.

Currently, the Islamic financial economy is experiencing euphoria, both in developing
countries or even in developed countries. The financial industry and other forms of Islamic
economic institutions are growing worldwide, from the Middle East, Asia to Western
countries such as Britain. In Indonesia, the Islamic economy has largely transformed into the
sharia financial industry, particularly Islamic banks, which are also the most ‘sold” entities
after the 1997 monetary crisis. This excellent opportunity must also be balanced by the ability
of Islamic banks to manage funds efficiently. For this reason, measuring the efficiency of
Islamic banks is very important.

Research on measuring the level of DEA efficiency in Islamic banks has been widely carried
out. However, there is also a need for research that describes the mapping of DEA efficiency
research in Islamic banks. Mapping of DEA efficiency research in the public sector has been
done a lot. One of them is research conducted by Lampe & Hilgers (2015), who conducted a
bibliometric analysis comparing DEA and SFA in various sectors. Mapping research on the
efficiency of DEA in Islamic banks is very important to see the concept of a research
framework for other researchers who will examine the efficiency of Islamic banks, especially
with the DEA approach.

This study will try to capture the application of research with the method of measuring
efficiency with Data Envelopment Analysis (DEA) in the theme of Islamic Bank. Some



formulations of the problems in this research include, first, how is the composition of research
related to the DEA method in measuring efficiency in Islamic banking in general. Then what
is the percentage of the number of publications, objects of study, so many citations in the
journal application of the DEA method in measuring efficiency in Islamic banking during the
last 16 years (2004-2019). This research will try to answer some of these questions.

II. THEORETICAL BASIS

Bank efficiency is the bank’s ability to operate at lower costs related to lower lending or
financing interest rates (Shamshur & Weill, 2019). Measuring efficiency with the frontier
approach is divided into two: a deterministic approach, which is commonly called a non-
parametric approach. This approach uses Technical Mathematics Programming, or popularly
known as Data Envelopment Analysis/DEA. Second, the Stochastic Approach is classified as
a parametric approach, using the Econometric Frontier.

Measurement of efficiency in Islamic banking institutions using the DEA approach has been
carried out in many countries. Shawtari et al. (2019) compared the impact of efficiency on
Islamic banks” margins and conventional banks in Yemen. His research results indicate that
efficiency is needed in increasing competitiveness and reducing bank margins/interest. Rahim
(2016) also linked the competitiveness index with the efficiency level of banks in Malaysia.
The results show that the level of competition will drive efficiency.

Meanwhile, Sufian and Noor (2009) compared Islamic banks” performance in the Middle East
and North Africa (MENA) and ASEAN countries. The results show that Islamic MENA banks
have a higher DEA efficiency level. Based on the Tobit model results, Islamic banks with
smaller market share and low non-performing financing levels will be more efficient.

The measurement of DEA efficiency is also carried out in comparative research, either
comparing the level of DEA efficiency in two business entities or comparing DEA efficiency
with other approaches’ efficiency levels. Comparison of efficiency in two business entities, as
done by Shawtari et al. (2018), compares the level of efficiency in Islamic banks with
conventional banks. The results show that the level of efficiency of Islamic banks is higher
than conventional banks. The factors that influence the level of efficiency are also different
between Islamic banks and conventional banks.

Mostafa (2009) compared bank performance with the DEA efficiency approach and the
Probabilistic Neural Network (PNN). The results show that comparing the performance with
the two models yields very similar predictive accuracy. Meanwhile, Rusydiana (2018)
compares the DEA’s efficiency with bank productivity through the Malmquist Productivity
Index (MPI) approach. This study tries to analyze the CCR model as a basic model in the DEA
to see the efficiency of Islamic commercial banks in Indonesia for the 2012-2016 period.
Furthermore, the Malmquist index is used to see the level of productivity of Islamic banks,
both in terms of changes in efficiency and technology changes, which are then displayed in
quadrant 4 groups. The results obtained from the Malmquist index score (TFP Change) show
that 8 of the 11 Islamic banks experienced an increase in productivity or about 73% of all



Islamic commercial banks. A score of more than 1 indicates this. In comparison, the rest shows
a relatively low level of productivity.

From some of the research literature that has been described, it can be concluded that the
measurement of the efficiency of Islamic banks using the DEA approach has been widely used.
For this reason, it is necessary to map out DEA efficiency research on these Islamic banks. One
of the research mappings is the bibliometric approach.

Bibliometric mapping is an important research topic in the bibliometric field (Borner et al.,
2003). Two distinguishable bibliometric aspects are the construction of the bibliometric map
and the graphical representation of the map. In the bibliometric literature, the greatest concern
is in the construction of the bibliometric map. Research related to the effects of differences in
similarity measures tested with different mapping techniques (Van Eck and Waltman 2010).
The graphic representation of the bibliometric map has received less attention. Although some
researchers seriously study graphical representation issues (Chen, 2006), most articles
published in the bibliometric literature rely on simple graphical representations provided by
computer programs such as SPSS and Pajek. For thumbnails containing no more than 100
items, a simple graphical representation usually yields satisfactory results. However, there
appears to be a trend towards larger maps (e.g. Klavans and Boyack 2006), and for such maps,
the simple graphic representation is not adequate. A large bibliometric map’s graphical
representation can be further improved using a zoom function, special labeling algorithms,
and density metaphors. Such functionality is not included in the computer programs
commonly used by bibliometric researchers. In this paper, we introduce a new computer
program for bibliometric mapping. This program pays special attention to the graphical
representation of bibliometric maps.

This section discusses the use of VOS, which is to build a bibliometric map. VOS’s purpose is
to place items in such a low dimension that the distance between the two items accurately
reflects the items” uniformity or association. For each pair of items, i and j, VOS requires a
similarity input sij (sij > 0). VOS treats the equation sij as a measure on a ratio scale. The
equation sij is usually calculated using the association’s strength defined in Equation 1 (e.g.,
Van Eck et al., 2010). VOS determines the location of items on the map by minimizing this
equation:

V(X s X)) = Xy sij|x: _"j”2 1)
to:
oy il —xl =1 2)

Therefore, VOS’s idea is to minimize the weighted sum of the squares of the distance between
all pairs of items. The equation between those items weights the square of the distance



between pairs of items. To avoid worthless solutions, where all items from the objects have
the same location, limits are imposed so that the average distance between two items must be
equal to one.

Two computer programs have implemented the VOS mapping technique. Both are available
free of charge. A simple open-source program is available at www.neesjanvaneck.nl/vos/, and
a more advanced program called VOSviewer (Van Eck & Waltman, 2010) is available at
www.vosviewer.com. Both programs use the variant of the SMACOF algorithm mentioned
above to minimize Equation 1 to Equation 2. Some examples of the application of bibliometrics
in Islamic economic and finance research can be found in Rusydiana et al. (2020), Antonio, et
al. (2020), Laila et al. (2021), and Rusydiana (2021).

III. RESEARCH METHODS

This research uses data to search for google scholar publications with the keyword DEA
Islamic Bank with the category of the article title, abstract, keywords in the period 2004 - 2019.
From the search results, 201 published articles were obtained. Data in the form of a year of
publication and the research country’s location by each published article were analyzed using
Microsoft Excel 2010. Meanwhile, the development of DEA research publications in Islamic
banks was analyzed using the VOSViewer software.

The computer program that we are introducing is called VOSviewer. VOSviewer is a program
we developed to build and view bibliometric maps. This program is freely available to the
bibliometric research community (see www.vosviewer.com). VOSviewer, for example, can be
used to create author maps or journals based on cocitation data or to build keyword maps
based on shared incident data. The program offers a viewer that allows the bibliometric map
to be examined in detail. VOSviewer can display maps in a variety of ways, each emphasizing
a different aspect of the map. It has functions for zooming, scrolling, and searching, which
facilitate detailed inspection of the map. VOSviewer’s viewability is particularly useful for
maps containing at least a large number of items (e.g., at least 100 items). Most computer
programs used for bibliometric mapping do not satisfactorily display such maps.

VOSviewer uses the VOS mapping technique, where VOS stands for similarity visualization.
For previous studies in which VOS mapping techniques were used, we refer to Van Eck and
Waltman (2007). VOSviewer can display maps built using suitable mapping techniques.
Therefore, this program can be used to display maps built using the VOS mapping technique
and display maps built using multidimensional scaling or MDS techniques. VOSviewer runs
on many hardware and operating system platforms and can be started directly from the
internet.

Here is a detailed description of each stage’s process and a description of this bibliometric
research stages.



Table 1: Research stages with bibliometric analysis

No Stages

Description

1 Selection of the object of
analysis and the scientific
basis

2 Searching procedures

3  Collecting and structuring the
data

4  Contextual analysis of the
scientific output to the sample

5  Analysis of the citation
networks carried out by the
sample

(a) Define the work’s scientific and theoretical
fields

(b) Delimit the work’s objectives

(c) Choose the scientific basis on which the article’s
research will be conducted

(a) Define the search terms

(b) Define the engines for an advanced search

(c) Define the search filters

(a) Choose the reference manager software

(b) Define the bibliometric analysis software

(c) Download the references from the reference
manager, bibliometric and electronic spreadsheet
format

(d) Import the files to the reference manager
software

(a) Analysis of the temporal volume of the selected
journal

(b) Analysis of the citations of the selected articles
(c) Analysis of the countries of origin of selected
articles

(d) Analysis of the keywords of the selected articles
(e) Analysis of the scientific areas of the selected
articles

(f) Analysis of the detailed (full) keywords

(g) Analysis of the future direction of research

(h) Methodology classification & the nature of
articles

(a) Analysis of citations & co-cite of the overall
sample

(b) Analysis of the most cited authors

(c) Analysis of the main journals

Source: Adjusted from Costa et al. (2017)

IV. RESULTS AND DISCUSSION

In this study, 201 studies whose authors reviewed research were carried out from 2004 to 2019.
During that period, research related to DEA use in research related to Islamic banking
continued to increase every year. It is recorded that from 2010 there was a significant increase
until 2019, where the number did not always increase and decreased. The three years with the
most paper publications were in 2013, 2015, and 2018. The total number of respectively was
22, 24, and 25 papers. This illustrates that every year research related to the Islamic banking
industry’s DEA analysis model has increased. Below is a table of the year of publication and

the number of papers each year.



Table 2: Publication Classification Based on Issuance Year
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Year of
Publication
2019
2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004

Number of
Articles
16
25
15
16
24
15
22

Furthermore, in this study, the 201 papers reviewed by the authors were classified based on
studies conducted in certain countries as well as comparisons between countries. Of 201
country case study papers, the most DEA research on Islamic banking occurred in Indonesia
with 59 papers and Malaysia with 47 papers. Apart from these two countries, the researchers
also researched countries in the Middle East, including GCC or MENA, to conduct DEA
research on banking. The list of countries and the number of papers can be seen in the

following table.

Table 3: Publication Classification Based on Country Studies
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Country
Indonesia
Malaysia
Pakistan
Bangladesh
GCC
MENA
Saudi Arabia
Turkey
UAE
Yaman

Studied Area
59
47
22
14
12
10
10
9
9
8



4.1. Map of DEA Research Development on Islamic Banks

The following results were obtained from the database’s search results collected as many as
201 documents then exported to .txt format, input, and analyzed with VOSViewer.

4.1.1 Co-word Map Network Visualization

The results of the co-word map analysis of these keywords form the basis for the co-
occurrence mapping of important or unique terms contained in certain articles. Mapping is a
process that enables a person to recognize elements of knowledge and their configuration,
dynamics, interdependencies, and interactions. Knowledge mapping is used for technology
management purposes, including the definition of research programs, decisions related to
technology activities, the design of knowledge base structures, and the creation of educational
and training programs. Related to bibliometrics, science mapping is a method of visualizing
a field of science. This visualization is done by creating a landscape map displaying science
topics (Royani et al., 2013). The visualization of the DEA Islamic Bank research co-word map
network can be seen in Figure 1.

state
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bod ’
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Figure 1: Visualization of the co-word map network of the
DEA Islamic Bank research development

Figure 1 shows that the map of DEA research development on Islamic banks is divided into 4
clusters as follows.

* (luster 1 in red consists of 7 topics: commercial bank, conventional bank, financial
crisis, impact, Islamic, profitability, and technical efficiency.

* (luster 2 in green consists of 4 topics, namely addition, caels, Indonesia, and level.

* Cluster 3 in blue consists of 3 topics, namely evidence, revenue efficiency, and span.

* Yellow cluster 4 consists of 2 topics, namely Indonesian Islamic Bank and state.



4.1.2 Visualisation of the Co-Authors Density Map

The cluster density view is the item (label) marked the same as the visible item. Each item dot
has a color depending on the density of the item at that time. This identifies that the map
points” color depends on the number of items associated with other items. This section is very
useful for obtaining an overview of the bibliometric map’s general structure by paying
attention to which parts of the items are considered important. Through this worksheet, we
can interpret the authors who have written the most publications. Visualization of the density
map of co-authors on DEA Islamic Bank research development can be seen in Figure 2.

kamarudin, fakarudin

i sufian, fadzlan
{%5 VOSviewer

Figure 2: Visualization of density map co-author of

DEA Islamic Bank’s research development

Figure 2 shows the density map, which results from the analysis using all articles on DEA
Islamic Bank research development, both related and unrelated. There is 1 cluster if sorted by
author. The authors who write the most publications related to this topic are Fakhrudin
Kamarudin, Fadzlan Sufian, Nazratul Aina Mohamad Anwar, and Annuar Md. Nassir.

4.1.3. Visualisation of Co-Sources Map Overlay

The results of the visualization of the co-sources map overlay for the development of research
on efficiency in Islamic bank are divided into 10 clusters, as in Figure 3 below. Cluster 1
consists of two journals: the International Journal of Islamic and Middle Eastern Finance and
Management and the Journal of Finance Reporting and Accounting. Cluster 2 consists of two
journals, namely the Bulletin of Monetary Economics & Banking and the Journal of Islamic
Accounting & Business Research. Cluster 3 consists of one journal, namely Al-Iqtishad:
Journal of Islamic Economics. Cluster 4 consists of one journal, namely the Asian Economic
and Financial Review. Cluster 5 consists of one journal, namely Expert Systems with
Application. Cluster 6 consists of one journal, namely the Global Business Review. Cluster 7



consists of one journal, namely the International Journal of Academic Research in Economics
and Management Sciences. Cluster 8 consists of one journal, namely the Journal of Applied
Business Research (JABR). Cluster 9 consists of one journal, namely the Journal of Islamic
Banking, and cluster 10, consisting of one journal: Management Finance.
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Figure 3: Visualization of the map overlay co-sources of the DEA
Islamic Bank research development

4.1.4. Visualisation of Network Map Co-Organizations

The results of the visualization of the network map of co-organizations on the development
of research on this topic are divided into 2 clusters, as in Figure 4 below. Cluster 1 consists of
the Faculty of Economics and Management Universiti Putra Malaysia, Sapura Group
Companies, King Abdul Aziz University, Collage of Business Administration Prince Sultan
University Saudi Arabia, and Collage of Business Universiti Utara Malaysia. Cluster 2 consists
of the Department of Accounting College of Business Management and Accounting,
Universiti Tenaga Malaysia, Department of Economics, Faculty of Economics and
Administration, University of Malaya, Department of Financial Management of National
Defense University of Taiwan, and Faculty of Management of Canadian University Dubai.
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Figure 4: Visualisation of the network map of the Islamic Bank DEA
research development co-organizations

4.2. Discussion

The following is a framework for measuring Islamic banks’ efficiency and productivity, which
is generally used based on literature studies. Efficiency issues are related to cost control issues.
Efficiency means that the costs incurred to generate profits are less than the profits derived
from the use of these assets. Efficiency in banks is very important because the competition
level between banks is getting higher, and the standard of service is also getting higher. Banks
that are unable to achieve optimal efficiency levels will lose competitiveness.

Management of funds in Islam also requires healthy and optimal management so that no
funds are wasted. In measuring efficiency, there are 2 approaches, first, through parametric
approaches, including the Stochastic Frontier Approach (SFA), Thick Frontier Approach
(TFA), and Distribution Free Approach (DFA). Second, through non-parametric approaches,
including Data Envelopment Analysis (DEA) and Free Disposable Hull (FDH).

The most widely used efficiency measurement is the DEA approach. This is because DEA is a
non-parametric statistical approach that only requires a few assumptions (Yahya et al., 2012).
DEA is an approach to estimating organizations” production function and organizational units
that assess their efficiency (Mostafa, 2009). From several studies, measuring Islamic banks’
performance is measured through efficiency approaches such as DEA (for example, Mostofa.
2011, Sufian and Mohamad 2009, Sakti and Azhar 2018, Wahab and Razali, 2017).

In measuring the DEA model’s efficiency level, there are 2 models used in analyzing the
efficiency of an Economic Activity Unit (UKE). The first model to be developed is a model
with the assumption of constant return to scale (CRS) or the so-called CCR model (Charnes-
Cooper-Rhodes). In the constant return to a scale model, each UKE will be compared with all
UKE in the sample with the assumption that the internal and external conditions of UKE are
the same. Meanwhile, the second model developed in measuring efficiency is a model with
the assumption of a variable return to scale (VRS) or commonly referred to as the BCC
(Bankers-Charnes-Cooper) model. In this model, it is assumed that all UKE conditions are not



the same, or it can be said that not all UKE operate optimally. The main difference between
these two models is the treatment of the yield scale.

DEA efficiency studies using the CRS approach include... While DEA efficiency studies with
the VRS approach include Faruk et al. (2017), which underlie the VRS approach’s selection
because their research is output-oriented. Some studies use both approaches, such as research
by Omar et al. (2006), Mostafa (2009), Shah et al. (2019). In Shah’s research et al. (2019), the
CRS model is used to maximize some of the output generated by several inputs, where the
highest score of a DMU is 1.While the VRS Model represents Pure Technical Efficiency (PTE)
without including Scale Efficiency (SE).

In addition to efficiency, the measurement of the performance of Islamic banks is also
measured through the level of productivity, one of which is the MPI (Malmquist Productivity
Index) approach as done by Rusydiana (2018), Kamarudin et al. (2017), Rashidah and Faisal
(2015), Sufian, and Kamarudin (2014).

In measuring productivity, the method most widely used is the total factor productivity (TFP)
method. This method is used to overcome the weakness of calculating the efficiency of more
than one input and one output. TFP is measured using an index number that measures
changes in price and quantity over time. Also, TFP measures comparisons and differences
between entities.

"

The TFP index measures the change in the output value of a selected number of N from “a
to “b,” where p represents the output price. The indexes used to measure TFP include the
Malmquist Index, Laspeyres Index, Pasche Index, Fisher Index, and Tornqvist Index. The
Malmquist Index or Malmquist Productivity Index (MPI) is the index most often used to
measure TPF.

The Malmquist index is part of the DEA method, which specifically looks at the productivity
of each business unit. There will be changes in efficiency and technology based on
predetermined inputs and outputs (Rusydiana, 2018). In addition to knowing the level of
efficiency of an Islamic bank, DEA also relates it to the Malmquist-productivity of Islamic
banks.

The first and very important step in calculating the DEA’s efficiency is the determination of
input and output (Mostafa, 2011). Several approaches are used in determining input-output
in bank efficiency research, namely the production approach, the intermediation approach,
the operating approach, and the profit approach (Srairi and Imen, 2012). These four
approaches are the most widely used in research.

In the production approach, banks are seen as companies providing services to their
customers in transactions. The benchmarking model examines how well different banks
combine their resources to support the largest possible number of transactions. Meanwhile,
banks are seen as the main intermediary funds between savers and investors in the
intermediation approach.
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Figure 5: Conceptual Framework of Islamic Banking
Efficiency And Productivity

The definition of efficiency according to Islam is not the same as according to conventional
economic theory. This is because the orientation of the life of a Muslim human being is not
limited to his world alone, but the integration of the life of the world and the hereafter, where
the world is only a field for life in the hereafter. Finally, it is very possible that the
implementation of efficiency in Islam is incompatible with conventional efficiency or vice
versa. If the limitation of conventional economics is the legality and rules of criminal law as
long as the applicable law is in accordance with the Sharia, then it is also in accordance with
the Islamic view.

V. CONCLUSION

Based on the results and discussion, the following conclusions were obtained. The number of
publications on developing research results in the DEA Islamic Bank field from 2004-2019 has
increased significantly. The network visualization shows that the DEA Islamic Bank research
development map is divided into 4 clusters. Cluster 1 consists of 7 topics, cluster 2 consists of
4 topics, cluster 3 consists of 3 topics, and cluster 4 consists of 2 topics. The author, who has



published the most research results from DEA Islamic Bank, is Fakhrudin Kamarudin. The
publication’s name that most publish DEA Islamic Bank research results is the International
Journal of Islamic and Middle Eastern Finance and Management. The largest contributor to
the DEA Islamic Bank results” publication is the Faculty of Economics and Management,
Universiti Putra.

Based on Cholik (2013) from the relationship between 'Igtisadiyyah’, and 'Iqtisad" which
comes from the root word 'qasdu’, it shows that many terms in Arabic are musytarak where
the meanings of words are related to one another. It is through the meanings in the origin of
the word 'Iqtisad’ which then becomes the foundation of the economic concept in Islam.

The word efficiency as an economic principle is indeed a benchmark in every person's
economic action, but without clear boundaries it is very possible that this principle is misused
and becomes an opening for fraud by market players so far. Therefore, both the terms
efficiency and economy in Islamic perspective are not value free. In the view of Islam, the term
Igtisad is used because it is in accordance with the breath and Islamic law, where this word
has a much broader meaning than the word economy itself (Cholik, 2013).
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