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Abstract. This study examines the determinants of Indonesian banking 
efficiency in post-Asian monetary crisis. It used a quantitative approach and 
historical data, where the data used is both time series (2000–2012), and cross-
sectional (for some commercial banks that meet the requirements of the 
sample). Conceptually, it will rely upon the concept of efficiency proposed by 
Farrell (1957). Meanwhile, banking efficiency measurement techniques are used 
in the DEA with the intermediation approach as the basis for the selection of 
input and output. In the application of DEA, it will use both CRS models 
(models CCR) and VRS (BCC models). While in its construction, it will use an 
input-oriented approach. From here we identify the variables that affect the 
Indonesian banking efficiency in the post-Asian monetary crisis, by using Tobit 
Regression Model. Based on the sample of 17 commercial banks, our findings 
reveal that the efficiency of Indonesian commercial banks via the intermediation 
approach has been running normally and tends to be efficient in the post-Asian 
monetary crisis. In addition, banks in Indonesia are significantly affected by 
Size, State Ownership, Private Ownership, Non-merger, Foreign Ownership, 
Risk, and Economic Growth. From the study, it appears that the Size and 
Ownership of both state-private and domestic-foreign are variables that affect 
the Overall Technical Efficiency (OTE), Pure Technical Efficiency (PTE), and 
Scale Efficiency (SE). Furthermore, Non-Merger is a variable that affects the 
Overall Technical Efficiency (OTE), and Scale Efficiency (SE). Meanwhile, 
Risk affects only Pure Technical Efficiency (PTE), as well as Economic Growth 
which only affects Overall Technical Efficiency (OTE). Instead, Competition, 
Inflation, and Global Crisis did not affect all types of efficiency. 

Keywords: Efficiency; Banking; Data Envelopment Analysis (DEA); Asian 
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1   Introduction 

In almost all countries, the banking industry plays a very crucial role in economic 
development and welfare. At the global level, banking institutions also face the challenges of 
globalization and international competition. Competition not only among domestic banks but 
also between domestic banks with foreign banks. In that context, the presence of sound and 
efficient banking institutions is inevitable.  

In Indonesia, the role of the banking industry is more dominant and strategic, so attention 
to the banking efficiency should also be very high, moreover the post-Asian monetary crisis 
1997 cause turmoil in the banking industry. This study aims to analyze the factors that affect 
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Indonesia's banking efficiency in the post-Asian monetary crisis. Accordingly, two main 
issues are closely related to the study are: how are the levels of Indonesian banking efficiency 
in the post-Asian monetary crisis? And what variables significantly influence the Indonesian 
banking efficiency in the period?  
 

 
2 Framework and Empirical Studies 
 

Banking efficiency describes the ability of the bank concerned in managing its input and 
output. In the perfect competition structures that approach the perfectly competitive market, 
the banks are less efficient can be eliminated from the market because it is not able to compete 
with its competitors, both in terms of pricing and in terms of product quality and service. The 
concept of efficiency can be traced in the microeconomic theory, both in the theory of 
consumption and production theory. In the theory of consumption, the concept was known as 
maximizing utility or satisfaction. While in production theory, the concept was known as 
maximize profits or minimize costs [1]. 

According to [2], efficiency comprises of two components, namely: technical efficiency 
and allocative efficiency. This concept measures the ratio of the input level to the output 
level. Technical efficiency can be breakdown into Pure Technical Efficiency (PTE) and Scale 
Efficiency (SE). The PTE measure is obtained by estimating the efficient frontier under the 
assumption of variable returns to scale (VRS). It is a measure of technical efficiency without 
scale efficiency and purely reflects managerial performance in organizing the inputs into the 
production process. Thus, the PTE measure has been used as an index to capture managerial 
performance. The measure of SE demonstrates the ability of the management to choose the 
optimum size of resources, i.e. to decide on the firm's size or in other words, to choose the 
scale of production that will attain the expected production level. The inappropriate size of a 
firm (too large or too small) may sometimes be a cause of technical inefficiency [3]. This 
measurement related to the scale of the firm is usually described by the size of its assets.  

Non-parametric approaches measure efficiency using the non-stochastic approach that 
tends to combine disturbance into inefficiency. The most important method of this approach is 
known as Data Envelopment Analysis (DEA). DEA is a mathematical programming approach 
to build an efficient frontier and measure the relative efficiency of each decision-making unit 
(DMU) are investigated for the efficient frontier constructed. DEA measures the efficiency of 
a decision-making unit (DMU) relative to other similar DMUs with the simple restrictions that 
all DMUs lay on or below the efficiency frontier. DEA can also determine how a DMU can 
improve its performance to become efficient [4]. Further, a DEA model can be constructed 
either to minimize inputs or to maximize outputs. An input orientation aims at reducing the 
input amounts as much as possible while keeping at least the present output levels, while an 
output orientation aims at maximizing output levels without increasing the use of inputs [5], 
[6].  

Mishkin (2007) said that banks are financial institutions that accept money deposits and 
make the loan. In other words, the scope of certain banking activities is as an intermediary 
institution that turns money borrowed from depositors (surplus spending unit) into money lent 
to borrowers (deficit spending units) [7], [4], [5], [8]. Size is one of the elements of market 
structure that is much discussed concerning its effect on banking efficiency. The researchers 
believed that there is a relationship between size and efficiency. However, the conclusion on 
the pattern of relationship between them both is contrary between the market power (MP) 
hypothesis and the efficient structure (ES) hypothesis. According to the market power (MP) 



 
 

hypothesis, highly concentrated banking industries are likely to perform poorly. Because they 
allocate resources inefficiently, employing too few factors of production and channeling too 
many into less concentrated industries [6], [9]. Otherwise, the efficient structure (ES) 
hypothesis suggests that the efficient operation of banks determines market structure. Efficient 
banks increase size and bank's market share because of their ability to generate higher profit, 
which usually leads to higher market concentration. In this hypothesis larger market share of 
banks simply represents the degree of banking efficiency [10], [11], [12], [13], [14], [15]. 

The level of market concentration also indicates the condition of banking competition in a 
market. Some experts believed that the condition of competition in the market is a very 
significant influence on the efficiency of the banking system. Theoretically, a competitive 
banking industry, as indicated by the low level of concentration of the banking industry, will 
create a bank with a high level of efficiency. The degree of competition in the banking sector 
affects efficiency in the provision of banking services, their quality, and innovation. General 
economic theory suggests that increased competition results in lower profits and thus 
enhanced efficiency in the domestic banking system [16], [17]. However, on the other hand, 
the truth of the postulate is contradicted by two other empirical studies [18], [19].  

Mergers are often motivated by a desire to increase economic efficiency, and some 
mergers result in significant efficiency gains.  Economic of scale may result from any merger 
but are most common in horizontal mergers. A horizontal merger may enable the consolidated 
firm to reduce its production or marketing costs [20]. Moreover, according to Berger [21], 
profit efficiency is enhanced by mergers because the combined firms generally achieve greater 
diversification of their risk exposures through a better mix of geographic areas, industries, 
loan types, and maturity structures. In turn, improved diversification might allow the 
combined banking organization to undertake a portfolio shift from security investments into 
consumer and business loans—activities with higher expected values. Hence, profit efficiency 
would be greater with consolidation because capital is put to better use and because greater 
geographic diversification tends to reduce risk. Berger’s postulate is supported by several 
empirical studies [22], [23], [24]. However, the study of  Liang [25] rejected these postulates.  

Banking firms have heterogeneous characteristics of ownership. In that context, 
Leibenstein [26] considers that there is a relationship explicitly agent and principal, as a 
source of inefficiency. These relationships often result in an imperfect contract, giving rise to 
excessive costs due to information asymmetry. In this case, the managers act under their 
interests, rather than adhere to the interests of the principal. Based on these arguments, it is 
interesting to analyze the influence of characteristics of ownership on efficiency. Therefore, 
comparing the effect of bank ownership on efficiency comparisons can be divided into two 
comparisons, namely between state and private-owned banks; and between domestic and 
foreign-owned banks. Several studies comparing the efficiency between state and private 
banks suggested that the findings are not conclusive. A study by Figueira et al [27] found that 
privately-owned banks outperform state-owned banks, but the study of Altunbas et al [28] 
found the opposite conclusion.  

The relationship between banking efficiency and ownership may exist due to spillover 
effects from the superior performance of foreign-owned banks compared with domestic-
owned banks, which are always considered to be lagging in terms of managerial skills, 
technologies, and networks. Those performances such as the introduction of new, more 
diverse products, greater use of up-to-date technologies, and know-how spillovers (e.g., as 
people learn new skills from foreign banks, they migrate over time to domestic banks) [29]. 
Thus, foreign-owned banks are often considered to be more efficient than domestic-owned 



 
 

banks. Such a view is supported by several empirical studies [30], [12], [31]. However, 
empirically foreign banks are not always more efficient than domestic-owned banks [32], [5].  

One aspect of the performance that also influences the efficiency of banking is a risk. 
Changes in bank risk influence their efficiency levels. For instance, increases in bank risk may 
temporally precede a decline in cost efficiency related to lower credit screening [33]. So there 
is a negative relationship between risk and banking efficiency [34], [10]. However, two 
studies are contrary to the findings [35], [31]. 

Banking efficiency is also influenced by the macroeconomic conditions of a country where 
the banks operate. The relationship between economic growth and efficiency is negative [34]. 
That seemingly unexpected result is not in line with the findings outlined by Sufian et al [10], 
who found a positive relationship between economic growth and efficiency based on a sample 
of Malaysian banks. Also, the results indicate a positive and significant relationship at the 
10% level between inflation and productive efficiency. The global crisis occurred in the period 
2008 to 2010. Some experts examine the influence of the global crisis on banking efficiency 
and concluded that there is a negative relationship between crisis and banking efficiency [32], 
[36]. 
 

 
3 Methodology  
 

Based on the intermediation approach, this study specifies two inputs and two outputs. The 
inputs are fixed assets and total deposits. While, the outputs are total loans and liquid assets 
[17], [37], [38], [19], [39], [40]. Input-oriented measures mean that when a certain amount of 
input can be reduced proportionally to produce the same level of output. DEA model for a 
DMU is in a linear fractional program, with the inputs and outputs of DMUs as decision 
variables. Here is the general form of the CCR DEA Models with the input-oriented approach 
that will be applied in this study [41].  

 

       (1) 
 
Subject to 

        (2) 

    (3) 
 

     (4) 
 
While the general form of VRS DEA Models with the input-oriented approach that will be 

applied in this study are as follows. 



 
 

       (5) 
Subject to 

        (6) 

    (7) 

         (8) 
 

     (9) 
 
Where: 

 is the efficiency of the mth DMU, 
 is the weight of that input, 
 is ith input of the mth DMU, 
 is the weight of that output, 
 is a jth output of the mth DMU, and 
 and  are jth output and ith input, respectively, of the nth DMU, n= 1, 2, …, N. 

 is the convexity constraint 
   is a non-Archimedean number. 

Note that here n includes m. 
 
So the next step is that the efficiency scores obtained are associated with those factors that 

influence it. This step is performed by using regression analysis to explain the variation that 
occurs between the values of efficiency. However, the problem is not all the regression models 
can be used for it. Ordinary Least Square (OLS) regression is considered less suitable because 
the values of efficiency as the dependent variable, are limited in the censored data on a scale 
of 0-1. Therefore, we need other appropriate regression models. In connection with that, Casu 
and Molyneux (2003) [42] proposed the use of the Tobit Regression model for that purpose, 
because the model is considered more suitable for censored or truncated data. Some 
researchers have also applied the model to their study including Ali and Afzal (2011) [6], 
Sufian and Noor (2009) [10], Hahn (2007) [43], and Worthington (2001) [22]. Based on those 
studies, we will employ the model for this study. The variables are shown in the formula 
below: 

 (10) 
 
Where: 



 
 

 : Efficiency scores 
  : Total asset 

           : Herfindahl-Hirschman Index (HHI) 
G  : Non-merger/Merger, 0 if the bank is Non-merger; 1 if Merger 

  : State/Private, 0 if the bank is State; 1 if Private 
Domsetic/Foreign, 0 if the bank is Domestic; 1 if Foreign            

 : Non-Performing Loan (NPL) 
  : Growth rate 

 :  Inflation rate 
GLOBAL CRISIS         : 0 If period in 2000-2007 and 2011-2012, 1 if 2008-2010 

 : 
 

This study proposes the major hypotheses: The explanatory variables namely size, 
competition, non-merger and merger, ownership, risk, economic growth, inflation, and global 
crisis that significantly influence the banking efficiency in Indonesia, in the post-Asian 
monetary crisis. 

This study will be focused on commercial banks only, by excluding Sharia Commercial 
Bank (Bank Umum Syariah)/BUS), Sharia Business Unit (Unit Usaha/Syariah/UUS), 
Regional Development Bank (BPD), and Joint Venture Banks (Bank Campuran). So, the 
population used all commercial banks operating in Indonesia, which has existed since before 
1990 and still operated from 2000 to 2012. The selection of samples was conducted by non-
probability or not random, elements of the population do not have the same opportunity to 
being selected as the sample. The technique used to obtain a representative sample is 
purposive sampling. The technique is non-random sample selection in which the information 
is obtained by using a certain consideration, which is generally adapted to the purpose or 
problem. 
 
 
4 Discussion on Empirical Results 
 

The first analysis is testing the goodness of fit of the model. The test of goodness of fit 
model uses the LR Chi2 value. The model used already fits with the empirical data if the 
probability value is smaller than the critical value. The result of the test is shown in Table 1 in 
the following. 

 
Table 1. The goodness of Fit Test of Indonesian Banking Efficiency 

Efficiency LR Chi2 Prob (0.01)  > Chi2 
OTE 225.49 0.0000 
PTE 95.42 0.0000 
SE 152.37 0.0000 
Source: Results from STATA Software version 12. 

 
The analysis shows that the LR Chi2 value for each model (Overall Technical Efficiency 

(OTE), Pure Technical Efficiency (PTE), and Scale Efficiency (SE) are respectively 225.49, 
95.42, and 152.37. The probability values of OTE, PTE, and SE are 0.0000, smaller than the 
significance level of 0.01. So, the model used matches the empirical data and can be used for 
further analysis. It also can be interpreted as the F test, similarly in the analysis of ordinary 
least square (OLS). Thus, it can be interpreted that: size, competition, merger, ownership, risk, 



 
 

economic growth, inflation, and the global crisis, together significantly affect on each of the 
three types of efficiency. 

Furthermore, the regression results are shown in Table 2 below. 
 
 

Table 2. Summary of Significant Variable Affecting on Indonesian Banking Efficiency 
Efficiency Variable Coefficient Standard Error t-Statistic P-Value Remark 

OTE Log size 1.762949 0.453077 3.89 0.000*** Reject 
H013/Accept 
Ha13 

Merg -4.372592 2.239019 -1.95 0.052* Reject H015/ 
Accept Ha15 

Ownsp 5.435647 3.029218 1.79 0.074* Reject 
H016/Accept 
Ha16 

Owndf 31.92526 1.796969 17.77 0.000*** Reject 
H017/Accept 
Ha117 

Ecgr 2.190575 1.070155 2.05 0.042** Reject 
H019/Accept 
Ha19 

PTE Logsize 4.602862 0.7689323 5.99 0.000*** Reject 
H013/Accept 
Ha13 

Ownsp -13.71328 5.136826 -2.67 0.008*** Reject 
H016/Accept 
Ha16 

Owndf 18.83744 3.051409 6.17 0.000*** Reject 
H017/Accept 
Ha117 

Risknpl 0.3007642 0.1601956 1.88 0.062* Reject 
H018/Accept 
Ha118 

SE Logsize -1.62266 0.7412642 -2.19 0.030** Reject H013/ 
Accept Ha13 

Merg -6.757794 3.676497 -1.84 0.067* Reject H015/ 
Accept Ha15 

Ownsp 24.06257 4.958256 4.85 0.000*** Reject 
H016/Accept 
Ha16 

Owndf 29.1517 2.948696 9.89 0.000*** Reject 
H017/Accept 
Ha117 

Source: Summary from STATA Software version 12 results. 
 
*** Indicates 1% level of significance. 
**   Indicates 5% level of significance. 
*     Indicates 10% level of significance. 
 

From Table 2 it appears that the Size and Ownership of both state-private and domestic-
foreign are variables that affect the OTE, PTE, and SE. Furthermore, Merger is a variable that 
affects the OTE, and SE. Meanwhile, Risk affects only PTE, as well as Economic Growth 



 
 

which only affects OTE.  Instead, Competition, Inflation, and Global Crisis did not affect all 
types of efficiency. 

In the case of OTE and PTE, Size has a positive relationship with banking efficiency. The 
findings prove the truth of the efficient structure (ES) hypothesis that suggests that the 
efficient operation of banks determines market structure. Meanwhile, the effect of Size on SE 
is negative which means the greater Size of banks, the lower the efficiency. The finding proves 
the truth of the Market Power (MP) hypothesis that highly concentrated banking industries are 
likely to perform poorly. Because they allocate resources inefficiently, employing too few 
factors of production and channeling too many into less concentrated industries (Caves, 1967).  

Furthermore, this study finds that Non-merger is more efficient than Merger on OTE and 
SE. This finding is inconsistent with the several previous findings that in general, merger 
banks are more efficient than non-merger banks. This finding raises a serious question that 
although the performance of merger banks appears more efficient than non-merger banks, 
their role in the creation of the overall banking efficiency is still questionable. 

Meanwhile, State-Private Ownership is also a variable that affects the level of banking 
efficiency. However, the effect shows that the pattern is not uniform in Indonesia, where 
Private Ownership is more efficient than State Ownership in terms OTE and SE. Meanwhile, 
in terms of PTE, State Ownership is more efficient than Private Ownership. As might be 
expected, Foreign Ownership has more efficient on three types of efficiency, compared to 
Domestic Ownership. This finding is consistent with the previous findings where in general, 
foreign banks are more efficient than domestic banks.  

Risk influences positively to PTE. This finding strengthens the finding of Fathony (2012) 
[44] who found that the bank that issued the greater cost in doing the guarantee and supervision 
of the loan portfolio is relatively in the short term to be inefficient, but in the long run, be more 
efficient through a low-cost bad credit. While Economic Growth has a positive influence on 
the OTE. The finding vindicated the postulate of Sufian and Habibullah (2010) [45] who 
stated that generally higher economic growth encourages banks to lend more and permits them 
to charge higher margins, as well as improving the quality of their assets. As gross domestic 
product (GDP) growth slows down and in particular during recessions, credit quality tends to 
deteriorate and default rates increase, thus reducing bank efficiency (Sufian and Habibullah, 
2012) [45]. In addition, this finding also confirms the study of Rangkakulnuwat and Wang 
(2007) [46] who found that increases in the growth rate of GDP also improve banks' 
efficiency.  
 
 
5 Conclusion  
 

Banking efficiency in Indonesia is significantly affected by Size, State Ownership, Private 
Ownership, Non-merger, Foreign Ownership, Risk, and Economic Growth. To improve PTE, 
Indonesian banking should improve the managerial performance of the bank's managers in 
organizing the inputs into the intermediation process. This policy can be realized through 
training for them to improve their skills in the application of efficient cost management in the 
banks that they lead. Domestic banks in Indonesia should take advantage of the presence of 
foreign banks in the country. They have to catch up to foreign banks in terms of technology, 
best-practice standards, and IT development (i.e. internet banking, e-money), to improve their 
efficiency. 

Indonesian banking should apply the knowledge, capability of management, managerial 
incentives, good corporate governance, and efficient cost management in its operations, to be 



 
 

saving for transforming fixed assets and total deposits into total loans and liquid assets. It 
should strengthen its capital structure, to carry out its operations in the economics of scale. For 
that, they can be merged to improve their efficiency to be able to compete with the big and 
foreign banks. The merger will lead to market power will increase and have high 
competitiveness with other banks which resulted in lower operating costs and increase 
efficiency levels. The advantages of the merger in the long term are expected to be realized. 

Indonesian banking should improve further restructuring and privatization programs, 
especially for banks that have not been efficient, so it will be more competitive. The policy 
can be done by increasing the capital, enhancing technical skills, managerial, operational, and 
skills, especially for human resources. Bank restructuring should be continued with more 
intensive treatment because the bank restructuring will affect the economic recovery. In 
addition, regulators should encourage the Net Interest Margin (NIM) will be lower, efficient, 
and conducive to the real sector. To improve the banking efficiency, the Indonesian authorities 
should implement financial reform package that creates healthy competition in the banking 
industry, and also provide an incentive scheme to improve managerial efficiency.  
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