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Abstract   
As one of promising emerging-economies, Indonesia faces a lot of challenges, including compete with ASEAN banks in 2020 when ASEAN Banking Integration Framework (ABIF) being applied. So far Indonesia’s banking industry has low competitiveness compare to other ASEAN banking industries. Low competitiveness reflected by its high lending rate and high efficiency ratio (higher efficiency ratio means lower efficiency performance). High lending rate makes Indonesian banks less preferable in making loan for borrowers. Indonesia lending rate is  3rd highest in the region and its efficiency is one of the poorest among other ASEAN countries. 
Efficiency measures how well a bank can produce output over its input. Efficiency is one of the best measurements to see a bank performance. Bank Indonesia (BI) and Otoritas Jasa Keuangan (OJK) have been attempting to spur Indonesia banking efficiency using regulation and giving incentives for whom willing to be efficient. 
This research aims to measure Indonesian conventional bank efficiency using Data Envelopment Analysis (DEA) with asset approach, Variable Return to Scale (VRS) model and input orientation. The observed bank are 57 Indonesian conventional bank and are categorized based on their BUKU. From the  DEA calculation the number of efficient banks from every BUKU as follow : 3 out of 4 from BUKU 4, 7 out of 15 from BUKU 3, 7 out of 24  from BUKU 2 and 4 out of 15 from BUKU 1. The research also found that in average BUKU 4 has the best efficiency score followed by BUKU 3, BUKU 1 and BUKU 2
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1. INTRODUCTION
BACKGROUND

In 2012 McKinsey&Company predicted Indonesia will become the seventh largest economy in the world by 2035. To achieve the goal Indonesia must be able to compete and cooperate with other countries to develop its economy and answer many expectations. In the future Indonesia will face more challenges in banking industry from ASEAN Banking Integration Framework (ABIF) implementation.
Indonesian banks have low competitiveness compare to mostly other ASEAN banks because of its higher lending rate. Making loans to Indonesian banks is much more expensive than to other ASEAN banks and makes Indonesian bank less preferable. From the Table 1.1 below shows that Indonesia has the 3rd highest lending rate in ASEAN.. According to Muljawan, Hafidz, Astuti, & Oktapiani (2014) cost of loanable fund and overhead cost contribute up to 70% of lending rate calculation. From the Table 1.2 ASEAN Deposit Rate
[bookmark: _Ref486816996]table 1.1 asean lending and deposit  rate
	No
	Country
	Lending Rate
	Deposit Rate

	1
	Cambodia
	15.29%
	9.50%

	2
	Myanmar
	13%
	10.00%

	3
	Indonesia
	11.90%
	7.20%

	4
	Laos
	9.00%
	7.04%

	5
	Vietnam
	6.50%
	4.70%

	6
	Thailand
	6.30%
	1.40%

	7
	Philippine
	5.58%
	1.59%

	8
	Brunei
Darussalam
	5.50%
	0.30%

	9
	Singapore
	5.30%
	0.20%

	10
	Malaysia
	4.50%
	3.00%



Sources : worldbank.com, tradeeconomi.com, deposit.org

Looking to all the causes of inefficient industry, no wonder that Indonesia has poor efficiency ratio of 52% (lower ratio indicates better efficiency) alongside Philippines with 60% as stated.
Government and bank authorizer have showed several actions to spur efficiency in banking industry such as releasing Architecture of Indonesian Banking Industry in 2004 and Indonesian Financial Industry Master Plan in 2015 as 5-10 year banking framework. There are several regulations made by bank authorizer with a mission to increase banking industry efficiency such as, regulation in minimum capital, single presence policy, foreign investor ownership. Efficiency is now and future Indonesia banking industry challenge in facing ABIF, it has been the main concern of bank authorizer proved by several regulations as stated before. Bank authorizer such as BI and OJK have been trying to cut down number of bank for years, however it has not showed any significant result
Looking at this issue, this research is conducted with the goal to help Indonesian conventional bank to know their efficiency performance position among other banks in their BUKU.  Conventional bank is chosen considering that 1) this type of banks make up 51.6% in term of total number bank, 2) this bank will be more affected when ABIF is applied compare to syariah or regional development bank. In order to get the latest Indonesia banking industry efficiency performance, this research adapt 2016 as observation period
[bookmark: _Toc486801126]RESEARCH QUESTION AND RESEARCH OBJECTIVE
This research aim to achieve several objectives such as 
1. To know the efficiency of Indonesian conventional banks in 2016
2. To know the source of inefficiency in Indonesian commercial banks
The objective of this study:
1. Which are Indonesian conventional banks that efficient and inefficient?
2. What are the source of inefficiency in Indonesian commercial banks?
LITERATURE REVIEW 	 
[bookmark: _Toc486801132]BANKING INDUSTRY
Banking industry has important role for the economy. According to UU No 10 1998, bank is an institution that has function to collect money from people who have excess, as deposit or savings and distribute the money to people who demand them, as loans
Indonesian banking industry is categorized based on core capital. There are 4 category called Bank Umum Kelompok Usaha based on OJK regulation chapter 3
a. BUKU 1 consist of banks with the core capital less than or equal to Rp 1,000,000,000,000 rupiah (one trillion rupiah)
b. BUKU 2 consist of banks with core capital at least Rp 1,000,000,000,000 until less than Rp 5,000,000,000,000 (five trillion rupiah)
c. BUKU 3 consist of banks with core capital at least Rp 5,000,000,000,000 (five trillion rupiah) until less than Rp 30,000,000,000,000 (thirty trillion rupiah)
d. BUKU 4 consist of banks with core capital at least Rp 30,000,000,000,000 (thirty trillion rupiah)
[bookmark: _Toc486801133]EFFICIENCY
Nugraha (2013) defined efficiency as a parameter of an organization’s performance which also can be defined as the ability of an organization to finish a task precisely at a certain level of input and output ratio. Meanwhile, according to Elvira (2012), efficiency simply can be defined as the comparison between output and input. Darmawan (2000) sees an efficient company as those which: (i) using input less than how much other companies use for the same amount of output, (ii) using the same amount of input with more output. 
According to Kurnia (2004) efficiency in banking industry can be categorized into 4 efficiency measurement, which are scale efficiency, scope efficiency, technical efficiency and allocative efficiency. In scale efficiency, a bank is efficiency when it can operate in a constant result. In scope efficiency, efficiency is the ability to operate in diversification. Allocative efficiency is achieved when a bank can determine any output that maximize return. Meanwhile technical efficiency states the relationship between output and input, efficient is when the unit can utilize certain level of input to produce maximal output or produce certain level of output by utilizing minimal input
[bookmark: _Toc486801134]METHOD IN MEASURING EFFICIENCY
Efficiency in banking industry can be measured using two methods which are parametric and non-parametric method. Parametric methods are Stochastic Frontier Approach (SFA) and Distribution Free Approach (DFA). Meanwhile non-parametric method is Data Envelopment Analysis (DEA). According to Hadad (2003) the difference between both methods is what they produce as the results. The purposes of parametric and non-parametric method are to find a frontier. Parametric approach result stochastic cost frontier meanwhile DEA result production frontier. Both parametric and non-parametric methods have several concepts in defining relation between input and output. 
[bookmark: _Toc486801135]DATA ENVELOPMENT ANALYSIS (DEA)
Data Envelopment Analysis (DEA) was introduced by Charles Cooper and Rhodes in 1987 as a tool for organizations to evaluate performance of activities. It can be used in measuring productive efficiency of decision making units (DMU). It measures a relative performance of a DMU to other DMUs in the sample. This technique produces a frontier set of comparison between efficient DMU and inefficient DMU to create efficiency scores. The score range is 0-1 or 100% with 0 is the lowest score means least efficient unit and 1 or 100% is the perfect score or the efficient unit. DEA is used as the measurement tool to evaluate many industries such as banking, manufacturing, health care, and education. Erwinta S (2004) stated that DEA does not only can measure bank’s efficiency but also give insight which bank can be the best practice for inefficient banks. According to Havrylchyk (2006) DEA can estimate overall cost, pure technical efficiency, technical efficiency and scale efficiency.
There are several approaches in measuring bank efficiency which are production approach, intermediation approach, and asset approach (Hadad, 2003). Production approach see financial institution as the producer of deposit and loans. Intermediation approach sees financial insitutiton as intermediator that transfer financial asset from surplus unit into deficit unit. Meanwhile asser approach sees financial institution as the creator of loans.
In DEA there are two type of model which are CRS and VRS. CRS assumes that the banks operate optimally meanwhile VRS does not. In DEA there are two kind of orientation as well, those are input-oriented easures and output-oriented measures. Input-oriented measures focus on utilizing input at the cetain level of output, meanwhile output-oriented measures focus on maximizing output.
Since Indonesian banks are categorized based on asset and each BUKU category has limitation of service coverage, it is most relevant to adapt asset approach in this research. By using asset approach we later can compare the efficiency among BUKU category. In high competition, many uncertainties of external and internal environment, it is impossible for the banks to perform optimally that’s why the VRS model is the most reasonable model to use in this research. Moreover, this research also uses input orientation since the banks can manage their input better than output to achieve efficient performance.
METHODOLOGY
[bookmark: _GoBack]Analyzing Indonesian conventional bank Efficiency Using Data Envelopment Analysis (DEA)
Develop Research Question and Objective
Data Collection
DEA Calculation
Efficiency Scores
Inefficient Banks and Their Peers
Improvement Potential
Efficient Banks
Inefficient Banks
Discussion
Data Analysis
Conclusion and Recommendation

	
These are criteria in defining the population of this research : 
1. Indonesian conventional bank
2. Still operating until the end of 2016
3. Financial report is available and the required data are available as well
This research adapts asset approach similar to a research by Hadad (2003)
Input variables are
Price of labor		:	Personnel expense divided by total asset
Price of fund		:	Interest expense divided by total liabilities
Output variables are
Related bank loan	:	Loan for related bank
Public loan		:	Loan for other parties
Securities		:	Securities owned by the bank
[bookmark: _Toc486801143]DATA COLLECTION
The research’s object of this research is all the Indonesian conventional bank that meet the requirement in defining the population. There are 61 Indonesian conventional bank in total but 4 banks does not meet the requirement due to data unavailability. Thus there are 57 observed Indonesian conventional bank as follow.
table 3.2 list of observed banks
	No
	Bank Category
	Bank

	1
	BUKU 4 (4 Banks)
	Bank Mandiri 

	2
	
	Bank Rakyat Indonesia 

	3
	
	Bank Central Asia 

	4
	
	Bank Negara Indonesia 

	5
	BUKU3 (14 Banks)
	Bank CIMB Niaga 

	6
	
	Bank Tabungan Negara 

	7
	
	Bank Panin

	8
	
	Bank Danamon Indonesia 

	9
	
	Bank Permata 

	10
	
	Bank Maybank Indonesia 

	11
	
	Bank OCBC NISP 

	12
	
	Bank Bukopin

	13
	
	Bank Jawa Barat Dan Banten 

	14
	
	Bank UOB Indonesia

	15
	
	Bank Tabungan Pensiunan Nasional 

	16
	
	Bank Sumitomo Mitsui Indonesia

	17
	
	Bank Mega 

	18
	
	DBS Bank Indonesia

	19
	BUKU 2 (24 Banks)
	Bank Mayapada Internasional 

	20
	
	Bank ICBC

	21
	
	KEB Hana Bank

	22
	
	Bank Sinarmas 

	23
	
	Bank Ekonomi

	24
	
	Bank Artha Graha International  

	25
	
	Bank Victoria International 

	26
	
	Bank QNB Kesawan 

	27
	
	Bank Woori Saudara 

	28
	
	Commonwealth Bank

	29
	
	Bank BNP Paribas

	30
	
	Bank J Trust Indonesia 

	31
	
	Bank Capital Indonesia

	32
	
	Rabobank International Indonesia

	33
	
	Bank MNC International 

	34
	
	Bank China Construction Indonesia 

	35
	
	Bank Rakyat Indonesia Agroniaga 

	36
	
	Nobu National Bank

	37
	
	Bank Nusantara Parahyangan 

	38
	
	Bank Sampoerna

	39
	
	Bank MAS

	40
	
	Bank Bumi Arta

	41
	
	Bank of India Indonesia 

	42
	
	Bank Ganesha

	43
	BUKU 1 (15 Banks)
	Bank Mandiri Taspen Pos

	44
	
	Bank Index Selindo

	45
	
	Bank Maspion

	46
	
	Bank Jasa Jakarta

	47
	
	Bank Pembangunan Daerah Banten 

	48
	
	Bank Yudha Bhakto

	49
	
	SBI Indonesia

	50
	
	Bank Agris

	51
	
	Prima Master Bank

	52
	
	Bank Mitraniaga

	53
	
	Bank Harda International

	54
	
	Bank Andara

	55
	
	Royal Bank

	56
	
	Bank Artos

	57
	
	Bank Amar Indonesia



According to Charnes et al (1978), DEA use linier programming that build a joining unit that every decision making unit (DMU) is measured relatively toward other DMU performance. The joining unit is practically the most efficient DMUs or the best practice. In input orientation the DEA model attempt to minimize input, and a DMU is efficient if there is no other DMU or joining linier unit that produce the same vector output with the smallest vector input. Generally, according to Purwantoro & Ferdian (2006), efficiency measurement can be stated as follow
                                           	Efficiency =
However, according to Maharani (2012) the formula above can not accommodate many inputs and output. So that usually the measurement of efficiency relatively stated as follow :
                                           	Efficiency of DMU = 
Where
yrj                 	=      	the value of output r from bank j
xij                           	=      	the value of input I from bank j
ur                            	=      	the weighted for output r
vi                 	=      	the weighted for input i
s                  	=      	the number of output
m                 	=      	the number of input
				
With constraints
	
ß	
					
	                                           	              	j = 1,2,…,n
 is technical efficiency, xij is the input type ith from DMU jth. Meanwhile yrj is output type rth from DMU jth. The value of always less than or equal to 1. DMU with means inefficient, meanwhile DMU with means efficient. This research use variable return to scale because the fact that it is almost impossible for the banks to operate in optimal scale due to high competition and other factors. This research also use input orientation because the bank management can control more to the input than the output (Fethi &Pasiouras 2010). DEA calculate technical efficiency for all the unit, the efficiency score for every unit is relative, or depend on other units efficiency level. Every unit is assumed to have non-negative efficiency with value between 0 until 1, where 1 is perfect efficiency score or then show the efficient unit/bank.

ANALYSIS AND RESULT
[bookmark: _Toc486801147]EFFICIENCY SCORE
The efficient banks of BUKU 4 category are Bank Mandiri, Bank Rakyat Indonesia, and Bank Central Asia. The three banks have perfect efficiency score of 1 or 100%. The perfect score from three banks indicate that they have good input management in producing their assets so that there is no waste. Meanwhile the only inefficient bank in this category is Bank Negara Indonesia with score of 0.985 or 98.5%. This score indicates that the bank does not optimally manage its input that lead to waste of 1.5% (100% - 98.5%).	
Half of total banks from BUKU 3 category have perfect score of 1 or 100%, and are categorized as efficient. Those banks are Bank CIMB Niaga, Bank Tabungan Negara, Bank Panin, Bank OCBC NISP, Bank Tabungan Pensiunan Nasional, Bank Sumitomo Mitsui Indonesia, and Bank Mega. Meanwhile the other 7 banks are inefficient, which are Bank Danamon Indonesia 85.8%, Bank Permata 82.4%, Bank Maybank Indonesia 96.9%, Bank Bukopin, 59.4%  Bank Jawa Barat dan Banten 60%, Bank UOB Indonesia 77.2%, and DBS Bank Indonesia 69.3%. The scores indicate that there are waste in utilizing input as much as 14.2%, 17.6%, 3.1%, 40.6%, 40.5%, 32.8%, and 30.7% for those inefficient banks respectively. 
BUKU 2 category has 6 banks whose efficiency score is 1 or 100%. Those banks are Bank Mayapada International, Bank ICBC, KEB Hana Bank, Bank Ekonomi, Bank Victoria International, Bank BNP Paribas, and Rabobank International Indonesia. Other 18 banks are inefficient which are Bank Sinarmas 63.3%, Bank Artha Graha International 43.7%, Bank WNB Kesawan 38.9%, Bank Woori Saudara 49.3%, Commonwealth Bank 51.85, Bank J Trust Indonesia 34.3%, Bank Capital Indonesia 51.3%, Bank MNC International  39.9%, Bank China Construction 35.3%, Bank Rakyat Indonesia Agroniaga 53.1%,  Nobu National Bank 43.1%, Bank Nusantara Prahyangan 24.7%, Bank Sampoerna 24.1%, Bank MAS 54.2%, Bank Bumi Arta 37.1%, Bank of India Indonesia 60.4%,  and Bank Ganesha 36%. There are waste in those banks utilization of input as much as  36.7%, 56.3%, 61.1%, 50.7%, 40.15%, 65.7%, 48.7%, 60.1%, 64.7%, 46.9%, 56.9%, 75.3%, 75.9%, 45.8%, 62.9%, 39.6%, and 64% respectively.
BUKU 1 category has 4 efficient banks which are Bank Mandiri Taspen Pos, Bank Index Selindo, Bank Jasa Jakarta, and SBI Indonesia. Meanwhile the other 11 banks are inefficient. Those banks are Bank Maspion 78.2%, Bank Pembangunan Daerah Banten 47.85, Bank Yudha Bhakti 71.2%, Bank Agris 73.6%, Bank 63.4%, Bank Mitraniaga  73.6%, Bank Harda International 63.3%, Bank Andara 57.1%, Royal Bank 73%, Bank Artos 61.8%, and Bank Amar Indonesia 69.1%. There are waste in utilizing input in producing output as much as 31.8%, 52.2%, 38.8%, 26.4%, 36.7%, 42.9%, 27%, 37.2%, and 30.9% respectively.
[bookmark: _Toc486801148]INEFFICIENT AND BENCHMARK BANKS
In order to be efficient the inefficient banks have to benchmark to efficient banks in managing input for producing output. DEA allows us to know the pairing of inefficient and efficient banks. 
[bookmark: _Toc486801149]SOURCE OF INEFFICIENCY AND POTENTIAL IMPROVEMENT
DEA also allows us to know the source of inefficiency. The source of inefficiencies of Indonesian conventional banks are price of fund and price of labor. Except for Bank Negara Indonesia, its source of inefficiency is only price of labor and for Maybank Indonesia, its source of inefficiency is only price of fund. 
[bookmark: _Toc486801150]DISCUSSION
BUKU 4 has the highest percentage of efficient banks (75%), followed by BUKU 3 (43%), BUKU 2 (29%), and BUKU 1 (27%). In total there are 20 out of 57 efficient banks or (35%) of the population. The sources of Indonesian conventional bank inefficiency are miss-managed on price of labor and price of fund. The banks spend too much on personnel expense compare to its asset in producing its loans and securities. This action leads to waste in price of labor that makes the bank inefficient. The banks also spend too much money on interest expense compare to its liabilities in producing loans and securities. This action leads to inefficiency as well. The inefficient banks should lower their input at the same level of output to become efficient. However not all the banks have the causes of inefficiency from both price of labor and price of fund. Bank Negara Indonesia from BUKU 4 only has the source of inefficiency from price of labor since its original and projected input of price of fund are already the same. On the other hand, Maybank Indonesia’s source of efficiency is price of fund, since its original and projected input of price of labor are already the same.
[bookmark: _Toc486812950]table 4.6 buku 1-4 average efficiency
	 
	BUKU 1
	BUKU 2
	BUKU 3
	BUKU 4

	Mean
	0.75473
	0.60033
	0.87929
	0.99625



Looking at the average efficiency score, BUKU 4 has the highest efficiency score meanwhile BUKU 2 has the lowest efficiency score. It is affected by size of capital and number of BUKU category. This findings are supported by several previous researches regarding the relationship of competition and capital toward bank efficiency. A research conducted by Casu & Girardone  (2009) found that competition has negative causality towards bank efficiency, higher competition leads to lower efficiency. Sufian and Noor (2009) found that banks with better capitalization have better efficiency performance. It is also in line with a research conducted by Flordelisi, Marques and Molyneux (2011) that risk has negative relationship with efficiency, the greater the risk the poorer the efficiency.
[bookmark: _Toc486801151]CONCLUSION AND RECOMMENDATION
1. [bookmark: _Toc485440062][bookmark: _Toc485440063][bookmark: _Toc486683484][bookmark: _Toc486690634][bookmark: _Toc486691041][bookmark: _Toc486691316][bookmark: _Toc486691385][bookmark: _Toc486691421][bookmark: _Toc486691604]
[bookmark: _Toc486801152]CONCLUSION
As the industry that supports economic development, banking industry play important role in our economy. The next challenge for the banking industry is how Indonesian banks can compete with other ASEAN countries bank, this future challenge makes the need of banking industry efficiency studies inevitable. By knowing the level of efficiency and the source of inefficiency the banks can improve their performance and the bank authorizer can help spurring the industry efficiency. This research found several points such as
1) According to the efficiency measurement based on business group, BUKU 4 has 3 efficient banks, BUKU 3 has 7 efficient bank BUKU 2 has 7 efficient banks  and BUKU 1 has 4 effiicient bnks.
2) BUKU 4 has the highest average efficiency score with 99.62% followed by BUKU 3 87.92%, BUKU1 with 75.47% and BUKU 2 with 60.03% as the least efficient bank category.
3) The sources of inefficiencies are the management in price of labor and price of input. Except for two banks from BUKU 4 and BUKU 3 which are Bank Negara Indonesia and Bank Permata. The source of inefficiency of Bank Negara Indonesia is only price of labor, meanwhile the source of inefficiency of Bank Permata is price of fund. 
[bookmark: _Toc486801153]RECOMMENDATION
From this study there are several recommendations that can be generated as follow
For the banks
1. In order to be efficient the inefficient banks have to benchmark to efficient banks as listed and paired previously in chapter 4. The inefficient banks have to follow the way efficient banks manage their input so that they are efficient
2. The inefficient banks also can achieve efficiency by lowering their input at the same level of output. 
For bank authorizer
1. From the research’s result it is known that the most inefficient bank category is BUKU 2. OJK must put more concerns to this bank category since it has significant difference with other bank categories in term of average efficiency score. By having plan to escalate banks from BUKU 1 to become BUKU 2, OJK must also concern about the number of BUKU 2 category. By having larger number BUKU 2 average efficiency performance category will be worse if not being followed by the banks efficiency improvement. 
2. Knowing the list of inefficient banks, OJK can also put more concern on encouraging those banks to do merger and acquisition with the goal to improve efficiency. The inefficient banks have to be merger or acquired by the efficient banks. Merger and acquisition between inefficient banks will result in worse efficiency.
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