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ABSTRACT 

In this world, improving efficiency and productivity has become a competitive necessity. The present 
study seeks to examine the efficiency and productivity of private and state banks of Iran using a 

combination of data envelopment analysis and Malmquist index of productivity. The number of issued 

cards, the total number of domestic and foreign branches and total assets are considered as the inputs; the 

outputs include net profit and loss, balance of granted loans and claims and total deposits of 19 private 
and state banks of Iran over the years from 2007 to 2011. The results of efficiency analysis reveal that 

Sina Bank, Pasargad Bank, Karafarin Bank, Parsian Bank and Bank of Industry and Mine have the best 

operations over the years. Furthermore, productivity analysis showed that the average productivity rate 
for most banks is negative excluding Melli Bank, Mellat Bank, Bank of Industry and Mine, Export 

Development Bank of Iran, Eghtesad-e-Novin Bank and Pasargad Bank.  
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INTRODUCTION  

In Iran, banking system is considered as a very significant and determinant of the business environment. 
Improving bank’s efficiency is defined the same as improving the efficiency, productivity and growth of 

the national economy. Since the implementation of Article 44 of Iran constitution, the implications of 

banking industry become significant. According to Article 44, sufficient resources should be allocated to 
the productive operations and this requires improving efficiency and productivity of banking industry 

(Danesh and Shafaei, 2011). Today, both private and public organizations have realized the significance 

of a performance evaluation system.  

The efficient and effective performance evaluation system is an important part of organizational life. 
Because it provides the chance to make the best decision and judge better. Any organization should use a 

proper performance evaluation system in order to assess the performance for making decision (Mosalman 

and Fazel, 2014).  
Improving efficiency has long been a challenge for the banks. The financial services industry is known as 

the monetary intermediaries of the economy. In Iran, however, banking system plays a very essential role. 

This is because the banks finance long-term projects. Efficiency and effectiveness are the requirements of 
linking financial markets and global markets (Hosseini et al., 2009). Banks should effectively use the 

existing resources and factors to become successful. Therefore, improving efficiency and productivity of 

banks is a safe method to achieve economic growth with the existing resources. As a result, the present 

study aims to examine the efficiency and effectiveness of the private and state banks of Iran over the 
years from 2007 to 2011. 

Theoretical Basis  

Efficiency  

Efficiency is a concept used to compare the real and ideal performance. Efficiency refers to the way the 

resources are used. Generally, efficiency is the ability to accomplish tasks well and without wastes. 

Building on the ideas of Farrell (1957), three types of efficiency are developed: Technical efficiency, 

allocative efficiency and economic efficiency.  
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The relationship between inputs and productions and the ways the inputs are converted into the 

production are considered in the technical efficiency. Allocative efficiency is the ability of a department 

in using the optimal combination of production factors. Economic efficiency is known as the ability of an 
economic department in achieving maximum profit based on the prices and outputs (Zare and Yousefi, 

2009).  

Productivity  

Humans have always tried to improve their condition by achieving maximum results considering the 

scarce resources. This process is known as productivity. Productivity is referred to as the main goal of a 

system. There are various definitions for productivity. According to the National Iranian Productivity 
Organization, productivity is defined as a reasonable attitude towards life and work. In other words, 

productivity is a culture aimed to promote operations to improve life styles. Productivity is the outcome 

of efficiency and effectiveness. In fact, productivity means reducing wastes and maximizing services by 
using the present resources and improving service quality (Saffar et al., 2007). From the organizational 

perspective, productivity is computed by dividing the amount or value of the productions by the amount 

or value of one of production facilities (Abbasian and Mehrgan, 2007).  

Assessing Efficiency by using DEA 

Various methods can be used for performance evaluation. Data envelopment analysis (DEA) is one of the 

common methods used to assess the performance (Nassiri and Singh, 2009). Farrell (1957) employed a 
non-parametric method to determine the efficiency level. He tried to assess the efficiency of a production 

department by using an engineering-like approach.  

His model was composed of one input and one output. He introduced efficiency boundary by observing 

the amount of inputs and outputs of a decision making unit (DMU). This boundary was known as the 
efficiency measure of DMU. Charnes, Cooper and Rhodes extended the model of Farrell and proposed a 

model that generalizes the single-input, single-output measure of efficiency of a decision making unit in a 

multiple-inputs, multiple outputs setting.  

This model is known as data envelopment analysis (Mehrgan, 2006). Based on the constant return to 

scale, Charnes et al., (1978) extended the efficiency of Farrell to several inputs and outputs. Banker, 
Charnes and Cooper extended DEA model and proposed a model to determine the efficiency level based 

on variable return to scale (Banker et al., 1984). Charnes also introduced a model as another model of 

data analysis (Charnes and Cooper, 1985).  

Decision making unit (DMU) is an organizational unit or a single unit managed by a director and requires 
a systemic process; that is, some manufacturing factors should be employed in order to manufacture 

productions (Azar and Gholamrezayi, 2006). It must be mentioned that a reference set is provided after 

implementing data envelopment analyses. In the reference set, it is identified that which inefficient units 
should be compared with the efficient units in order to obtain efficiency boundary (Charnes and Cooper, 

1985).  

The relative efficiency of a DMU is 100 percent if and only if it is impossible to decrease any input or 

augment any output. In other words, a DMU is efficient if and only if it is impossible to improve any 

output or input.  

The final definition of definition of the relative efficiency in DMU is as follows: A DMU is 100 percent 
efficient if and only if the operations of the other DMUs do not reveal that the inputs or outputs of the 

DMU can be improved or other inputs or outputs cannot be improved (Momeni, 2006).  

Supposing n decision making units, m inputs and s outputs, the relative efficiency of any DMU is 

calculated by solving the following model (Mehrgan 2006; Ball et al., 2010):  
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Where yrj is the output of r for DMU j, xij is the input of i for DMU j, ur is the weight of output r; vi is the 
weight of input i; and z is the efficiency score of DMU. In the above model, the efficiency score of a 

DMU is calculated by dividing weighted sum of the outputs to the weighted sum of the inputs. This score 

is equal or less than one. When this score is equal to one, it means that a DMU is efficient and when this 
score is less than one, a DMU is considered as inefficient.  

All models designed for DEA have special specifications; however, the basis of these models is the basic 

model introduced by Charnes, Cooper and Rhodes (CCR model, 1978). They referred to use constant-
return-to-scale method in their analysis. Their model is defined as follows (Mehrgan, 2006; Ball et al., 

2010).  
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Another model is proposed by Banker, Charnes and Cooper (BCC) and assumes variable-returns-to-scale 
(VRS). Their model is defined as follows (Mehrgan, 2006; Ball et al., 2010).  
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However, the basic models of DEA are classified into two models of input-oriented and output-oriented 

models. The input-oriented model is used when the output level is constant and the inputs are minimized. 

The other model is used when the input level is constant but the outputs increase (Mehrgan, 2006).  
Productivity Assessment by Malmquist Productivity Index 

Malmquist productivity index (MPI) has been proposed by Caves et al., (1982). This index provides the 

chance of multilateral comparison of output, input and productivity. Using productivity index of 
Malmquist, the growth of productivity between two time periods can be measured. Input-oriented interval 

functions minimize the vector of inputs based on a given amount of outputs; however, output-oriented 

interval functions maximize the outputs based on a constant vector of outputs. By using interval 

functions, Malmquist index of productivity can assess the productivity growth with the input obtained 
from multilateral comparison of production technology (Zibaee and Mahmoud, 2010). MPI measures the 

changes in total factor productivity (TFP) between two points of time. Malmquist analysis segregates the 

changes related to technical changes and the changes in technical efficiency.  
Suppose that there is an input-output combination of DMU in period t and (xi

t+1
,yi

t+1
) in period t+1. Two 

main changes might occur between period t and t+1. First, based on the technical improvements, a DMU 

might create more outputs in period t+1 in relation to the inputs in period t. In this case, the input-output 
combination of period t+1 is not applicable by technology of period t. Therefore, technical changes have 

occurred. Second, the firm might experience changes in the technical efficiency when the operating point 

in period t+1 is closer to the boundary. Malmquist productivity index measures both changes in the 

boundary over a time period and changes in boundary efficiency for different time periods. In doing so, 
interval function of (Dt+1) Dt that shows the interval function of production boundary for time (t+1) t 

becomes necessary. Output-oriented MPI between periods of t and t+1 is as follows:  

 
Inefficient units are those units operating under the boundary with the MPI value less than one. This 

shows the decrease in growth and decline in performance of total factor productivity in relation to the 
previous year.  

Assuming the real proposition of inefficient firms in the industry, Malmquist model is as follows: 
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By transferring boundary production function between periods of t and t+1, 𝑀𝑡+1 measures the relative 

changes in total productivity, 𝐸𝑡+1 measures the changes in efficiency and 𝑇𝑡+1  measures the changes in 

technology.  
The above analysis is based on CRS. By proposing VRS, efficiency changes are divided into net technical 

efficiency (managerial efficiency) and scale efficiency changes (Emami et al., 2011): 
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Total productivity changes= Managerial efficiency changes * Scale efficiency changes * Technological 

changes.  
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Literature Review 

Rostami et al., (2011) used TOPSIS method in DEA and evaluated the financial performance of the banks 

listed on the Tehran Stock Exchange. From the perspective of ideal DMU, they found that Karafarin 
Bank, Mellat Bank and Parsian Bank have the lowest distance and Saderat Bank has the highest distance. 

From the perspective of anti-ideal DMU, the lowest distance is for Saderat Bank and Karafarin Bank has 

the highest distance.  
Hamidi et al., (2011) used DEA to assess the efficiency of bank branches and determine the inefficient 

branches. As the first step, the conceptual system of efficiency evaluation for bank branches was defined 

and the inputs and outputs of the model were identified. As the second step, the efficiency of Mellat Bank 

of Tehran was evaluated by using non-radial DEA. This step aimed to determine the inefficient branches 
of banks. Based on merging policy, the clusters were identified and any cluster merged in binary form. 

Finally, non-radial pattern was used to evaluate the efficiency based on clustering method in order to be 

compared with the initial efficiency.  
Tahari et al., (2011) combined DEA and goal programming in order to improve the accuracy of 

evaluating the performance of a DMU to determine the efficient and inefficient units. The results of their 

study indicated that this combined model is better than the basic model.  
Sobhani and Karjoo (2012) evaluated the relative efficiency of the selected branches of Saderat bank of 

Tehran by using layer DEA model and VRS. According to the findings, average trend of efficiency is the 

same and there is a decreasing trend over the years from 2004 to 2006. This trend changed in 2007. By 

considering the average efficiency measures, the number of efficient branches, the percent of efficient 
branches and the minimum efficiency for the years from 2004 to 2007, it was concluded that the premium 

branches had perfect performance in 2004.  

Rajabi and Nasrollahi (2012) used window data analysis in assessing the efficiency of commercial banks 
in Iran. They found that Melli bank and Refah Bank had higher technical efficiency in comparison with 

the other banks. These banks had better operations in allocating inputs and producing outputs.  

Golbazkhani et al., (2013) evaluated the optimum resource structure and financial performance measures 

of the banks listed on the Tehran Stock Exchange. They found that the banks are significantly different in 
terms of the relative efficiency.  

In a study by Halkos et al., (2004), the efficiency of Greece banks over the years from 1997 to 1999 was 

examined by using DEA method. The results of DEA model are compared with the analysis by financial 
ratios and it was found that DEA can be used as a supplement for performance evaluation. Shahooth and 

Battall (2006) investigated the cost efficiency of 24 institutes of Islamic banking. To evaluate the cost 

efficiency of the banks, capital, retained earnings and deposits are used and the selected outputs are 
facilities and assets.  

Sufian and Zulkhibri (2007) examined the banking efficiency of Singapore and its relationship with the 

return of the Stock Exchange by using DEA method. They aimed to investigate the changes in the 

efficiency over the years from 1993 to 2003. They concluded that the average efficiency of Singapore 
Banks is 95.4 percent. In a study by Tyrone et al., (2009), the technical efficiency of 117 branches of a 

bank in Taiwan was examined. They used CCR model to evaluate the efficiency of the branches. The 

average efficiency score of the banks is 54 percent and 9 branches were identified as the efficient 
branches. Kao and Liu (2009) used DEA to evaluate the efficiency of the commercial banks of Taiwan. 

They discussed about the efficiency of any DMU by using computer simulation. Ricardo (2009) evaluated 

the quality management of the banks in Brazil by using DEA model. Fifty banks over the years from 1995 
to 2006 were evaluated by considering the number of employees, labor costs, number of branches and 

capital costs as the inputs. The outputs include total deposits and interest credits.  

 

MATERIALS AND METHODS 

Methodology  

The present study seeks to evaluate the efficiency and productivity of the private and state banks of Iran. 

This is an applied study using descriptive-analytic methods to analyze the data. The required data is 
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collected by library method and the issued articles in verified databases and internet. The collected data is 

analyzed by using WINQSB software. The efficiency of decision making units is compared by using 

output-oriented CCR model. This model is found to be completely objective and accurate. This model is 
output-oriented because the firm management has better control over the outputs and tends to increase the 

outputs in order to improve efficiency. Finally, the productivity is assessed by using DEAP software and 

Malmquist productivity index. Both techniques are based on linear programming. In this analysis, inputs 
and outputs should be related to the efficiency and productivity. The relative efficiency and productivity 

of the banks in comparison with the other organizations should be determined. By using this approach, we 

can directly compare the firms of the same industry.  

The population and sample of the study consist of the private and state banks listed on the Tehran Stock 
Exchange. These banks include Melli, Sepah, Refah, Maskan, Keshavarzi, Bank of Industry and Mine, 

Export Development Bank of Iran, Saman, Pasargad, Post Bank, Sarmayeh, Parsian, Mehr-e-Iran, 

Eghtesad-e-Novin, Karafarin, Sina, Saderat, Tejarat and Mellat. A five-year sample is selected to analyze 
the data. This period is from the beginning of 2007 until the end of 2011.  

Input and Output Variables of the Model 

Inputs are the factors that reduce the efficiency by being added to the system, ceteris paribus. Outputs are 
the factors which increase the efficiency by being added to the system, ceteris paribus (Siriopoulos & 

Tziogkidis, 2010). The first step of evaluating the relative efficiency by combining DEA and MPI is to 

select the inputs and outputs of the model based on the prior studies, experts’ opinions and multi-criteria 

decision making process. Table 1 represents the inputs and outputs of the combining model of DEA-MPI. 
 

Table 1: Inputs and outputs of DEA-MPI model 

Input X1 Number of issued cards Number 

X2 Total number of branches Number 
X3 Total assets Billion rials 

Output Y1 Net profit or loss Billion rials 

Y2 Balance of loans and claims Billion rials 
Y3 Total deposits Billion rials 

 

RESULTS AND DISCUSSION 

Findings 
Evaluating Efficiency of the Banks by using DEA 

All models designed for DEA have special specifications; however, the basis of these models is the basic 

model introduced by Charnes, Cooper and Rhodes (CCR model, 1978). They referred to use constant-
return-to-scale method in their analysis. The other model is developed by Banker, Charnes and Cooper 

(BCC model). According to BCC model, Variable-return-to-scale is proposed. From one perspective, 

DEA models are classified into two types of models including input-oriented and output-oriented models. 
The input-oriented models aim to reduce the inputs and provide improvement paths; while the output-

oriented models aim to design improvement path by increasing outputs.  

We use output-oriented CCR as the basic model of the study. Regardless of the constant resources, the 

firms are asked to produce maximum outputs. Therefore, outputs depend on operations and resources 
allocated to different units. This is why we have selected CCR model. 

Efficiency Evaluation and Ranking Banks in 2007 

As shown in table 2, the efficiency level of the banks ranges from 0 to 1. The banks in range 1 are 
considered as efficient banks and the banks in ranges lower than 1 are inefficient. Given the fact that the 

calculated weights in DEA are the most desirable weights for maximizing efficiency, the efficiency score 

is expected to be one for all units. However, the findings on the table represent significant differences. 
The efficiency of nine banks (about 47%) is 1 (100%) (Mehr-e-Iranian, Sian, Sarmayeh, Pasargad, 

Karafarin, Saman, Parsian, Eghtesad-e-Novin and Bank of Industry and Mine). The lowest efficiency in 

2007 belongs to Export Development Bank of Iran (0.644). This means that the management of this bank 
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can provide services as the outputs by using only 64.4% of the existing resources. The fourth column of 

table 2 represents the ranking of the units. The fifth column shows the reference banks introduced for 

inefficient banks. In these columns, reference banks for the inefficient banks are sorted according to their 
coefficient. For example, Eghtesad-e-Novin, Sina and Pasargad are the efficient banks introduced for the 

inefficient bank of Maskan. In other words, For Maskan Bank, a unit is structured by combining 0.136 

units of Eghtesad-e-Novin Bank, 1.44 units of Pasargad Bank and 3.37 units of Sina Bank. Therefore, 
Maskan Bank provides fewer outputs by more inputs. The reason of inefficiency should be clarified. In 

other words, there are some units which provide more outputs with the inputs lower than Maskan Bank. 

 

Table 2: Banks’ efficiency in 2007 

N
o

. Bank 
Efficien

cy 
Ranking Reference Units 

1 Melli 0.788 16 Sina)12(+Parsian)0.764(+Eghtesad-e-Novin)1.25) 

2 Mellat 0.807 15 Sina)5.06(+Parsian)3.6(+Eghtesad-e-Novin)0.761) 
3 Saderat 0.757 17 Sina)13.24(+Parsian)0.409) 

4 Sepah 0.837 13 Sina)6.32( +Eghtesad-e-Novin)1.06) 

5 Refah 0.964 12 Sina)2.62) 
6 Tejarat 0.702 18 SIna)7.6(+Parsian)0.705) 

7 Maskan 0.981 10 Sina)3.37(+Pasargad)1.44(+Eghtesad-e-Novin)0.136) 

8 Keshavarzi 0.812 14 Sina)6.78) 

9 

Bank of 

Industry and 

Mine 

1 1 No need to reference unit 

10 

Export 
Developmen

t Bank of 

Iran 

0.644 19 
Saman)0.249(+Parsian)0.002(+Bank of Industry and 

Mine)0.233) 

11 
Eghtesad-e-

Novin 
1 1 No need to reference unit 

12 Parsian 1 1 No need to reference unit 

13 Saman 1 1 No need to reference unit 
14 Karafarin 1 1 No need to reference unit 

15 Pasargad 1 1 No need to reference unit 

16 Post Bank 0.979 11 Sina )0 0.046(+Saman)0.223) 
17 Sarmayeh 1 1 No need to reference unit 

18 Sina 1 1 No need to reference unit 

19 
Mehr-e-
Iranian 

1 1 No need to reference unit 

 

Evaluating Efficiency and Ranking Banks in 2008  

As shown in table 3, the efficiency level of the banks ranges from 0 to 1. The banks in range 1 are 
considered as efficient banks and the banks in ranges lower than 1 are inefficient. Given the fact that the 

calculated weights in DEA are the most desirable weights for maximizing efficiency, the efficiency score 

is expected to be one for all DMUs. However, the findings on the table represent significant differences. 
The efficiency of nine banks (about 47%) is 1 (100%) (Mehr-e-Iranian, Sian, Post Bank, Pasargad, 

Karafarin, Parsian, Eghtesad-e-Novin, Maskan and Bank of Industry and Mine). The lowest efficiency in 

2008 belongs to SarmayehBank (0.723). This means that the management of this bank can provide 

services as the outputs by using only 72.3% of the existing resources. The fourth column of table 3 
represents the ranking of DMUs. The fifth column shows the reference banks introduced for inefficient 

banks. In these columns, reference banks for the inefficient banks are sorted according to their coefficient. 
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For example, Maskan Bank, Bank of Industry and Mine and Sina Bank are the efficient banks introduced 

for the inefficient bank of Refah. In other words, a unit for Maskan Bank is structured by combining 

0.001 units of Maskan Bank, 0.080 units of Bank of Industry and Mine and 2.2 units of Sina Bank. 
Therefore, Refah bank provides fewer outputs by more inputs. The reason of inefficiency should be 

clarified. In other words, there are some units which provide more outputs with the inputs less than Refah 

Bank.  
 

Table 3: Efficiency of Banks over 2008 

Efficiency Ranking Reference Units 

0.803 15 Sina)10.22(+Pasargad)2.23(+Maskan)0.212) 

0.812 14 (Sina)3.56(+Pasargad)2.62(+Maskan)0.386 

0.755 17 (Sian)11.92(+Parsian)0.377 

0.786 16 (Sina)4.78(+Maskan)0.444 

0.979 10 (Sina )2.2 (+Bank of Industry and Mine)0.080(+Maska) )0.001 

0.731 18 (Sina)6.84(+Pasargad)1(+Maskan)0.263 

1 1 No need to reference unit 

0.818 13 (Sina)2.39(+Maskan)0.601 

1 1 No need to reference unit 

1 1 No need to reference unit 

0.901 12 (Sina)0.384(+Pasargad)0.181(+Parsian)0.430 

1 1 No need to reference unit 

0.962 11 (Sina)0.042(+Pasargad)0.425(+Karafarin)0.001 

1 1 No need to reference unit 

1 1 No need to reference unit 

1 1 No need to reference unit 

0.723 19 (Maskan)0.01(+Bank of Industry and 

Mine))0.04(+Sina)0.09(+Pasargad)0.06(+Karafarin)0.301 

1 1 No need to reference unit 

1 1 No need to reference unit 

 
Evaluating Efficiency and Ranking Banks in 2009 

As shown in table 4, the efficiency level of the banks ranges from 0 to 1. The banks in range 1 are 

considered as efficient banks and the banks in ranges lower than 1 are inefficient. Given the fact that the 
calculated weights in DEA are the most desirable weights for maximizing efficiency, the efficiency score 

is expected to be one for all units.  

However, the findings on the table represent significant differences. The efficiency of nine banks (about 
47%) is 1 (100%) (Mehr-e-Iranian, Sian, Pasargad, Karafarin, Parsian, Eghtesad-e-Novin, Export 

Development Bank of Iran, Maskan and Bank of Industry and Mine). The lowest efficiency in 2009 

belongs to Sarmayeh Bank (0.736). This means that the management of this bank can provide services as 

the outputs by using only 73.6% of the existing resources. The fourth column of table 4 represents the 
ranking of the units. The fifth column shows the reference banks introduced for inefficient banks. In these 

columns, reference banks for the inefficient banks are sorted according to their coefficient. For example, 

Eghtesad-e-Novin Bank and Pasargad Bank are the efficient banks introduced for the inefficient bank of 
Post Bank. In other words, a unit is introduced for Post Bank and is structured by combining 0.013 units 

of EN Bank and 0.1 units of Pasargad Bank. Therefore, Post bank provides fewer outputs by more inputs. 

The reason of inefficiency should be clarified. In other words, there are some units which provide more 

outputs with the inputs lower than Post Bank. 
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Table 4: Banks’ efficiency in 2009 
No. Bank Efficiency Ranking Reference Units 

1 Melli 0.865 13 (Sina)3.77(+Pasargad)1.52(+Eghtesad-e-Novin)2.613 
2 Mellat 0.798 17 (Pasargad)2.14(+Eghtesad-e-Novin)2.63 
3 Saderat 0.757 18 (Pasargad)1.46(+ Eghtesad-e-Novin)2.69 

4 Sepah 0.826 14 (Sina)1.32(+ Eghtesad-e-Novin)1.56 
5 Refah 0.973 12 (Pasargad)0.243(+ Eghtesad-e-Novin)0.362 
6 Tejarat 0.813 16 (Pasargad)2.96(+  Eghtesad-e-Novin)0.178 
7 Maskan 1 1 No need to reference unit 
8 Keshavarzi 0.816 15 (Sina)2.48(+Maskan)0.5 
9 Bank of Industry and 

Mine 
1 1 No need to reference units 

10 Export Development 

Bank 

1 1 No need to reference units 

11 Eghtesad-e-Novin 1 1 No need to reference units 
12 Parsian 1 1 No need to reference units 
13 Saman 0.994 10 (Maskan)0.01 (+Bank of Industry and Mine)0.01 +

(Pasargad)0.33(+Karafarin)0.07 
14 Karafarin 1 1 No need to reference units 
15 Pasargad 1 1 No need to reference units 
16 Post Bank 0.976 11 (Pasargad)0.1(+ Eghtesad-e-Novin)0.01 

17 Sarmayeh 0.736 19 (Pasargad)0.131(+Karafarin)0.405 
18 Sina 1 1 No need to reference units 
19 Mehr-e-Iranian 1 1 No need to reference units 

 

Table 5: Efficiency of banks in 2010 
No. Bank Efficiency Ranking Reference Units 

1 Melli 0.812 17 (Sina)10.3(+ Eghtesad-e-Novin)2.17 
2 Mellat 0.906 11 (Sina)3.79(+Bank of Industry and Mine)0.652(+ Eghtesad-e-

Novin)3.12 
3 Saderat 0.742 18 (Sina)11.11(+ Eghtesad-e-Novin)0.217 
4 Sepah 0.845 15 (Sina)5.41 
5 Refah 1 1 No need to reference unit 
6 Tejarat 0.616 19 (Sina)4(+Karafarin)9.76(+Parsian)0.309 

7 Maskan 0.891 12 (Sina)3.5(+Bank of Industry and Mine)1.82(+ Eghtesad-e-
Novin)0.638 

8 Keshavarzi 0.833 16 (Sina)5.22 
9 Bank of 

Industry and 
Mine 

1 1 No need to reference units 

10 Export 
Development 
of Iran 

1 1 No need to reference units 

11 Eghtesad-e-
Novin 

1 1 No need to reference units 

12 Parsian 1 1 No need to reference units 
13 Saman 0.934 10 (Bank of Industry and Mine)0.1(+Karafarin)1.27(+Parsian)007 
14 Karafarin 1 1 No need to reference units 
15 Pasargad 1 1 No need to reference units 
16 Post Bank 0.883 13 (Sina)0.339 
17 Sarmayeh 0.987 9 (Sina)0.284(+Bank of Industry and Mine)0.04( +Eghtesad-e-

Novin)0.005(+Karafarin)0.537 
18 Sina 1 1 No need to reference units 
19 Mehr-e-Iranian 0876 14 (Bank of Industry and Mine)0.124( +Karafarin)0.055 

 

Evaluating Efficiency and Ranking Banks in 2010  
As shown in table 3, the efficiency level of the banks ranges from 0 to 1. The banks in range 1 are 

considered as efficient banks and the banks in ranges lower than 1 are inefficient. Given the fact that the 

calculated weights in DEA are the most desirable weights for maximizing efficiency, the efficiency score 
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is expected to be one for all units. However, the findings on the table represent significant differences. 

The efficiency of nine banks (about 42%) is 1 (100%) (Sina, Pasargad, Karafarin, Parsian, Eghtesad-e-

Novin, Export Development Bank of Iran and Bank of Industry and Mine). The lowest efficiency in 2010 
belongs to Tejarat Bank (0.616). This means that the management of this bank can provide services as the 

outputs by using only 61.6% of the existing resources. The fourth column of table 5 represents the 

ranking of the units. The fifth column shows the reference banks introduced for inefficient banks. In these 
columns, reference banks for the inefficient banks are sorted according to their coefficient. For example, 

Eghtesad-e-Novin Bank and Sina bank are the efficient banks introduced for the inefficient bank of 

Saderat. In other words, a unit for Saderat Bank is structured by combining 0.217 units of EN Bank, 11.11 

units of Sina Bank. Therefore, Saderat bank provides fewer outputs by more inputs. The reason of 
inefficiency should be clarified. In other words, there are some units which provide more outputs with the 

inputs lower than Saderat Bank.  

 

Table 6: Banks efficiency in 2011 
No. Bank Efficiency Ranking Reference units 

1 Melli 0.865 15 (Sina)9.34(+Eghtesad-e-Novin)1.51 

2 Mellat 0.961 11 (Sina)4.55(+Karafarin)6.66(+Parsian)0.219 

3 Saderat 0.775 18 (Sina)3.28(+Eghtesad-e-Novin)2.28 

4 Sepah 0.841 16 (Sina)4.67(+ Eghtesad-e-Novin)0.027 

5 Refah 0.987 10 (Eghtesad-e-Novin)0.687 

6 Tejarat 0.677 19 (Sina)4.67(+Karafarin)1.93(+Saman)3.03 

7 Maskan 1 1 No need to reference unit 

8 Keshavarzi 0.874 14 (Sina)3.08(+Maskan)0.188 
9 Bank of 

Industry and 

Mine 

1 1 No need to reference unit 

10 Export 

Development 

of Iran 

1 1 No need to reference unit 

11 Eghtesad-e-

Novin 

1 1 No need to reference unit 

12 Parsian 1 1 No need to reference unit 

13 Saman 1 1 No need to reference unit 

14 Karafarin 1 1 No need to reference unit 

15 Pasargad 1 1 No need to reference unit 
16 Post Bank 0.897 12 (Sina)0.252(+Eghtesad-e-Novin)0.014 

17 Sarmayeh 0.823 17 (Sina)0.265(+Karafarin)0.573 (+Bank of Industry and 

Mine)0.054 

18 Sina 1 1 No need to reference unit 

19 Mehr-e-

Iranian 

0.893 13 (Bank of Industry and Mine)0.105( +Pasargad)0.048 

 

Evaluating Efficiency and Ranking Banks in 2011  
As shown in table 6, the efficiency level of the banks ranges from 0 to 1. The banks in range 1 are 

considered as efficient banks and the banks in ranges lower than 1 are inefficient. Given the fact that the 

calculated weights in DEA are the most desirable weights for maximizing efficiency, the efficiency score 
is expected to be one for all units. However, the findings on the table represent significant differences. 

The efficiency of nine banks (about 47%) is 1 (100%) (Sina, Pasargad, Karafarin, Saman, Parsian, 

Eghtesad-e-Novin, Export Development Bank, Maskan and Bank of Industry and Mine). The lowest 

efficiency in 2008 belongs to Tejarat Bank (0.677). This means that the management of this bank can 
provide services as the outputs by using only 67.7% of the existing resources. The fourth column of table 

6 represents the ranking of the units. The fifth column shows the reference banks introduced for 

inefficient banks. In these columns, reference banks for the inefficient banks are sorted according to their 
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coefficient. For example, Maskan Bank and Sina Bank are the efficient banks considered for the 

inefficient bank of Keshavarzi. In other words, a unit is structured for Keshavarzi Bankby combining 

0.188 units of Maskan Bank and 3.08 units of Sina Bank. Therefore, Keshavarzi bank provides fewer 
outputs by more inputs. The reason of inefficiency should be clarified. In other words, there are some 

units which provide more outputs with the inputs lower than Keshavarzi Bank.  

Productivity Assessment by using Malmquist Index 
Determining Malmquist Productivity Index for 2008 in Comparison with 2007 

The results of Malmquist index for the selected banks are represented in table 7 and chart 1.  

 

 
Chart 1: MPI for the banks in 2008 in comparison with 2007 

 

Table 7: Results of Malquist Productivity Index for 2008 in comparison with 2007 
Banks Changes in 

technical 

efficiency 

Changes in net technical 

efficiency (managerial 

efficiency) 

Changes in scale 

efficiency 

Changes in 

technological 

efficiency 

MPI 

Melli 1.010 0.981 1.000 1.010 0.991 
Mellat 1.006 0.977 1.000 1.006 0.983 

Saderat 0.993 0.983 0.992 1.001 0.975 
Sepah 0.939 1.004 0.899 1.045 0.943 
Refah 1.015 0.988 1.000 1.015 1.003 
Tejarat 0.729 0.935 0.922 0.790 0.681 
Maskan 1.019 1.035 1.000 1.019 1.055 
Keshavarzi 1.008 0.971 0.945 1.067 0.978 
Bank of Industry 
and Mine 

1.000 1.239 1.000 1.000 1.239 

Export 
Development of 
Iran 

1.568 1.028 1.000 1.568 1.612 

Eghtesad-e-
Novin 

0.901 1.022 0.905 0.996 0.921 

Parsian 1.058 1.087 1.000 1.058 1.150 
Saman 0.954 0.355 1.000 0.954 0.338 
Karafarin 1.000 0.945 1.000 1.000 0.945 

Pasargad 1.000 1.006 1.000 1.000 1.006 
Post Bank 1.021 0.913 1.000 1.021 0.933 
Sarmayeh 0.724 1.050 1.000 0.724 0.760 
Sina 1.000 0.878 1.000 1.000 0.878 
Mehr-e-Iranian 1.000 0.000 1.000 1.000 0.000 
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Table 7 shows the changes in productivity and its components for the selected banks in year 2008 in 

comparison with 2007. According to the tables and charts, MPI is calculated based on the indexes of 

technical efficiency changes and technological efficiency changes. Those banks with positive growth in 
these indexes will have positive growth in MPI. Given the changes in the technical efficiency, Saderat, 

Sepah, Tejarat, Eghtesad-e-Novin, Saman and Sarmayeh bank have negative growth. This index, 

however, has a positive growth for Melli, Mellat, Refah, Maskan, Keshavarzi, Export Development bank 
of Iran, Parsian and post Bank. There is no changes in this index for the bank of Industry and Mine, 

Karafarin, Pasargad, Sina and Mehr-e-Iranian. Changes in the technological efficiency have a negative 

trend for Tejarat, Eghtesad-e-Novin, Saman and Sarmayeh Banks. This efficiency has not changed for 

Industry and Mine Bank, Karafarin, Pasargad, Sina and Mehr-e-Iranian.  
 

 
Chart 2: MPI for the banks in 2009 in comparison with 2008 

 

Table 8: Results of Malquist Productivity Index for 2009 in comparison with 2008 
Banks Changes in 

technical 

efficiency 

Changes in net technical 

efficiency (managerial 

efficiency) 

Changes in scale 

efficiency 

Changes in 

technological 

efficiency 

MPI 

Melli 1.077 0.987 1.000 1.077 1.063 
Mellat 0.983 1.005 1.000 0.983 0.988 
Saderat 1.002 0.983 0.860 1.165 0.986 
Sepah 1.051 0.982 1.017 1.033 1.031 
Refah 0.995 0.967 0.976 1.019 0.962 
Tejarat 1.117 0.979 1.085 1.029 1.093 
Maskan 1.000 0.987 1.000 1.000 0.987 
Keshavarzi 1.221 0.960 1.170 1.044 1.173 

Bank of Industry 
and Mine 

1.000 0.848 1.000 1.000 0.848 

Export 
Development of 
Iran 

1.000 0.818 1.000 1.000 0.818 

Eghtesad-e-
Novin 

1.110 1.033 1.105 1.004 1.146 

Parsian 1.000 0.798 1.000 1.000 0.798 

Saman 1.043 0.971 1.000 1.043 1.012 
Karafarin 1.000 0.986 1.000 1.000 0.986 
Pasargad 1.000 0.996 1.000 1.000 0.996 
Post Bank 0.976 0.552 1.000 0.976 0.539 
Sarmayeh 1.018 0.987 1.000 1.018 1.004 
Sina 1.000 0.935 1.000 1.000 0.935 
Mehr-e-Iranian 1.000 1.000 1.000 1.000 1.000 
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Finally, Refah, Maskan, Bank of Industry and Mine, Exports Development Bank, Pasargad and Parsian 

have positive growth in their Malmquist productivity index. This index has a negative growth for the 

other banks. 
Malmquist Productivity Index for 2009 in Comparison with 2008 

The results of MPI index for the selected banks in 2009 are shown in table 8 and chart 2.  

Table 8 shows the changes in productivity and its components for the selected banks in 2009 in 
comparison with 2008. According to the tables and charts, MPI is calculated based on the indexes of 

technical efficiency changes and technological efficiency changes. Those banks with positive growth in 

these indexes will have positive growth in MPI. Given the changes in the technical efficiency, Mellat, 

Refah and Post Bank have negative growth. This index, however, has a positive growth for Melli, 
Saderat, Sepah, Tejarat, Eghtesad-e-Novin, Saman, Sarmayeh and Keshavarzi. There is no changes in this 

index for Maskan, Bank of Industry and Mine, Karafarin, Pasargad, Sina and Mehr-e-Iranian. Changes in 

the technological efficiency have a negative trend for Tejarat, Eghtesad-e-Novin, Saman and Sarmayeh 
Bank. This efficiency has not changed for the Bank of Industry and Mine, Karafarin, Pasargad, Sina and 

Mehr-e-Iranian. Finally, Melli, Sepah, Tejarat, Keshavarzi, Eghtesad-e-Novin, Saman and Sarmayeh have 

positive growth in their Malmquist productivity index. This index has a negative growth for the remaining 
banks excluding Mehr-e-Iranian which has a constant growth.  

Malmquist Productivity Index for 2010 in Comparison with 2009 

The results of MPI index for the selected banks in 2010 in comparison with 2009 are shown in table 9 and 

chart 3. 
 

Table 9: Results of Malquist Productivity Index for 2010 in comparison with 2009 

Banks Changes in 

technical 

efficiency 

Changes in net 

technical efficiency 

(managerial 

efficiency) 

Changes in 

scale 

efficiency 

Changes in 

technological 

efficiency 

MPI 

Melli 0.938 1.006 1.000 0.938 0.944 
Mellat 1.135 0.970 1.000 1.135 1.101 

Saderat 0.980 1.012 1.031 0.950 0.991 

Sepah 1.015 1.017 1.060 0.958 1.033 
Refah 1.027 1.031 1.024 1.002 1.058 

Tejarat 0.758 0.936 1.000 0.758 0.710 

Maskan 0.891 0.960 1.000 0.891 0.855 
Keshavarzi 0.834 0.996 0.959 0.869 0.830 

Bank of 

Industry and 

Mine 

1.000 1.228 1.000 1.000 1.228 

Export 

Development 

of Iran 

1.000 1.087 1.000 1.000 1.087 

Eghtesad-e-

Novin 

1.000 0.974 1.000 1.000 0.974 

Parsian 1.000 0.989 1.000 1.000 0.989 

Saman 0.940 0.988 0.965 0.974 0.928 
Karafarin 1.000 0.934 1.000 1.000 0.934 

Pasargad 1.000 2.309 1.000 1.000 2.309 

Post Bank 0.901 0.988 1.000 0.901 0.890 
Sarmayeh 1.340 0.974 1.000 1.340 1.305 

Sina 1.000 1.034 1.000 1.000 1.034 

Mehr-e-
Iranian 

0.410 1.665 1.000 0.410 0.683 
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Chart 3: MPI for the banks in 2010 in comparison with 2009 

 

Table 10: Results of Malquist Productivity Index for 2011 in comparison with 2010 

Banks Changes in 

technical 

efficiency 

Changes in net 

technical efficiency 

(managerial 

efficiency) 

Changes in 

scale 

efficiency 

Changes in 

technological 

efficiency 

MPI 

Melli 1.066 0.977 1.000 1.066 1.042 

Mellat 1.061 0.963 1.000 1.061 1.022 
Saderat 1.045 0.976 0.999 1.046 1.020 

Sepah 1.002 0.956 0.986 1.016 0.958 

Refah 0.988 0.956 0.994 0.994 0.944 
Tejarat 1.036 1.012 1.000 1.036 1.049 

Maskan 1.122 0.987 1.000 1.122 1.108 

Keshavarzi 1.049 0.927 0.951 1.103 0.972 

Bank of 
Industry and 

Mine 

1.000 1.046 1.000 1.000 1.046 

Export 
Development 

of Iran 

1.000 1.127 1.000 1.000 1.127 

Eghtesad-e-

Novin 

1.000 0.981 1.000 1.000 0.981 

Parsian 1.000 1.040 1.000 1.000 1.040 

Saman 0.983 1.086 0.990 0.993 1.068 

Karafarin 1.000 1.128 1.000 1.000 1.128 
Pasargad 1.000 0.650 1.000 1.000 0.650 

Post Bank 1.020 0.949 1.000 1.020 0.968 

Sarmayeh 0.834 0.984 0.908 0.919 0.821 
Sina 1.000 0.930 1.000 1.000 0.930 

Mehr-e-

Iranian 

2.176 0.518 1.000 2.176 1.127 
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Chart 3: MPI for the banks in 2011 in comparison with 2010 

 

Table 9 represents the changes in productivity and its components for the selected banks in year 2010 in 
comparison with 2009. According to the tables and charts, MPI is calculated based on the indexes of 

technical efficiency changes and technological efficiency changes. Those banks with positive growth in 

these indexes will have positive growth in MPI. Given the changes in the technical efficiency, Melli, 

Saderat, Tejarat, Maskan, Keshavarzi, Saman, Post Bank and Mehr-e-Iranian have negative growth. This 
index, however, has a positive growth for Mellat, Sepah, Refah and Sarmayeh. There are no changes in 

this index for the Bank of Industry and Mine, Export Development Bank, Eghtesad-e-Novin, Parsian, 

Karafarin, Pasargad and Sina. Changes in the technological efficiency have a positive trend for Mellat, 
Refah and Sarmayeh Bank. This efficiency has not changed for the Bank of Industry and Mine, Export 

Development Bank, Eghtesad-e-Novin, Parsian, Karafarin, Pasargad and Sina Bank. Finally, Mellat, 

Sepah, Refah, Bank of Industry and Mine, Export Development Bank, Pasargad, Sarmayeh and Sina have 

positive growth in Malmquist productivity index. MPI is negative for the other banks. 
Malmquist Productivity Index for 2011 in Comparison with 2010 

The results of MPI for the selected banks in 2011 in comparison with 2010 are represented in table 10 and 

chart 4. 
Table 10 represents the changes in productivity and its components for the selected banks in year 2011 in 

comparison with 2010. According to the tables and charts, MPI is calculated based on the indexes of 

technical efficiency changes and technological efficiency changes. Those banks with positive growth in 
these indexes will have positive growth in MPI. Given the changes in the technical efficiency, Refah, 

Saman and Sarmayeh Bank have negative growth. This index, however, has a positive growth for Melli, 

Mellat, Saderat, Sepah, Tejarat, Maskan, Keshavarzi, Post Bank and Mehr-e-Iranian. There is no changes 

in this index for the Bank of Industry and Mine, Exports Development Bank, Eghtesad-e-Novin, Parsian, 
Karafarin, Pasargad and Sina Bank. Changes in the technological efficiency have a positive trend for 

Melli, Mellat, Saderat, Sepah, Tejarat, Maskan, Keshavarzi and Mehr-e-Iranian. This efficiency has not 

changed for the Bank of Industry and Mine, Exports Development Bank, Eghtesad-e-Novin, Parsian, 
Karafarin, Pasargad and Sina Bank. Finally, Sepah, Refah, Keshavarzi, Eghtesad-e-Novin, Pasargad, Post 

Bank, Sarmayeh and Sina Bank have negative growth in Malmquist productivity index. MPI is positive 

for the other banks. 

Conclusion  

Human beings are always looking for achieving maximum efficiency and consider it as the way they 

could become more satisfied. From the economic point of view, efficiency is known as the optimal 
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allocation of resources, the best use of the sources and incurring the minimum costs with the existing 

facilities. Today, efficiency and productivity assessments are referred to as the essential tasks of different 

industries and organizations. Banks should also evaluate their efficiency and productivity and this is 
known as a very significant factor for the banks (Hassan, 2007). Banks are the most significant element of 

money market and play main roles in the economy. It seems necessary to evaluate the efficiency of the 

banks identify their level of productivity. Improving banks efficiency will increase the profitability and 
public welfare. Efficiency evaluation is the most essential step for improving efficiency and productivity 

(Alem et al., 2009). The present study seeks to assess the efficiency and productivity of the state and 

private banks of Iran by using DEA model and MPI. In doing so, the number of issued cards, total foreign 

and domestic branches and total assets are selected as the inputs. The outputs include net profit and loss, 
balance of the granted loans and claims and total deposits. The sample covers 19 banks over the years 

from 2007 to 2011. The findings reveal that Sina, Pasargad, Karafarin, Parsian and Bank of Industry and 

Mine are the banks with the highest efficiency. Therefore, the other banks with lower efficiency can 
improve their efficiency by employing educated, trained and polite staffs, using modern managerial 

styles, customer-orientation and respectful behavior with the clients, diversifying services and updated 

information technology and the related techniques. Furthermore, productivity analysis showed that the 
average productivity rate for most banks is negative excluding Melli Bank, Mellat Bank, Bank of Industry 

and Mine, Export Development Bank of Iran, Eghtesad-e-Novin Bank and Pasargad Bank.  
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