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Abstract: This study applied DEA based Malmquist productivity index to compute total factor productivity growth and its 
indices among commercial banks in India for the period 2001-11. This paper attempts to quantify the magnitude of total 
factor productivity change. The performance of public, private, and foreign banks has been observed to see the risk taking 
behaviour of market participants. The empirical results obtained using DEA based Malmquist approach indicate that after 
initially adjusting Indian banks have experienced sustained productivity growth driven by technological progress. Banks 
ownership structure seem to have an impact on the bank efficiency but has not impacted the Total Factor Productivity (TFP) 
change. 
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I. INTRODUCTION 
 
In an increasingly globalised and highly competitive 
world, it is imperative that financial institutions not 
only follow global practices, but also they are 
globally competitive and efficient. Cross country 
experience also suggests that the existence of a 
healthy, efficient and competitive financial sector, 
which Joseph Stiglitz (1998) termed as the ‘brain’ of 
the economy, is a necessary pre-condition for rapid 
economic development.  
 
This necessity is more pronounced in the case of 
backward or so called developing economies because 
the opportunity cost of capital is more in them, 
coupled with underdeveloped financial markets 
(Smith, 1998). Further, inefficiency in financial 
intermediation carries with it the possibility of 
misallocation of funds, which could result in more 
non-performing assets (Barman and Smentha, 2007). 
Overtime, the banking system in many developing 
economies performed poorly, and researchers 
diagnosed it as a direct consequence of the excessive 
regulation that was in place.  
 
India initiated financial sector reforms, of which the 
banking sector was the key component. Reforms are 
now more than two decades old and the question 
needed to be asked as to how the banking has 
responded to the changed operating environment.  
 
A detailed analysis of the efficiency and productivity 
of the banking sector in India is attempted in the last 
two chapters. The focus was to assess the efficiency 
and productivity parameters in the post- reform 
period for the entire banking sector as well as various 
bank groups. Besides empirical analysis of banks at 
disaggregate level was done in order to gain more 
insight in the efficiency and productivity analysis 
 

II. REVIEW OF LITERATURE 
 
Banking sector plays an important role in the 
financial system of emerging market economies 
including India. It continues to be the centre of 
attention for academic and policy makers alike. The 
performance of the banking sector has repercussions 
across the length and breadth of the economy. Issues 
of productivity and efficiency have been at the centre-
stage of discussions in recent years. Nowhere is this 
truer than the financial sector which is perceived to 
be the brain of the economy (Stiglitz, 1998). 
Bhattacharaya, Lovell and Sahay (1997) measured 
the productive efficiency of Indian commercial banks 
for the period 1986-91 using DEA technique. Interest 
and operating expenses were 
taken as input variables and advances, investments 
and deposits were used as output variables. 
Avikaran (2000) has measured the operating 
efficiencies, employee productivity, profit 
performance and average relative efficiencies for the 
Australian trading banks from 1986 to 1995 using 
Data Envelopment Analysis. Changes in a banks 
market share of deposits are explored as a means of 
determining the extent to which efficiency gains are 
passed on to the public. In general, efficiencies rose 
in the post deregulation period. Evidence from 
merger cases studied supports the reports of others 
that acquiring banks does not always maintain its pre-
merger efficiencies. Decision makers ought to be 
more cautious in promoting mergers as a means to 
enjoying efficiency gains. There is mixed evidence on 
the extent to which the benefits of efficiency gains 
are passed on to the public. 
Mohan and Ray (2004) attempt to compare public 
sector banks with their counterparts in private sector 
based on the measures of productivity that use 
quantities of outputs and inputs. Two measures of 
productivity: Tornquist and Malmquist of total 
factor productivity growth have been used to 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-3, Issue-5, May-2017 
http://iraj.in 

Productivity Growth of Indian Commercial Banking: A Data Envelopment Analysis (DEA) Approach 
 

76 

measure productivity of public and private sector 
banks between periods of 1992-2000. It has been 
concluded that it is difficult to sustain the 
proposition that efficiency and productivity have 
been lower in public sector banks relative to their 
peers in the private sector banks. 
Heffernan and Fu (2009) have studied the trends 
in total factor productivity changes of banking 
industry of China and India between 2000 and 
2007. It has been observed that TFP growth is 
largely driven by technological progress/ 
innovation. It is somewhat faster in china than India 
and strongest among large banks. In China TFP 
growth continues to outpace India’s but there may 
be some deceleration with a shift in the underlying 
components. 
 Kouser and Saba (2011) provide insight to the 
impacts of M&A. It explores the effects of merger 
on profitability of the bank by using six different 
financial ratios. The study has considered 10 
commercial banks in Pakistan for the period from 
1999-2010. Study concludes that operating financial 
ratios show downward trend and it can be argued 

that increased performance after M&A is not 
necessary and it varies with contextual factors. 
Ray (2012) examines the impact of liberalization on 
productivity and efficiency in Indian banking. It 
points out that there has been a general increase in the 
total factor productivity of all categories of banks i.e. 
Public, Private and foreign. It has used DEA based 
.Malmquist productivity index to measure TFP of 
banks for the period 1992-2009. 
 
III. METHODOLOGY 
 
The question of productivity performance over the 
years can be investigated with the help of DEA 
Malmquist index.Based on panel data, this approach 
allows construction of index on TFP,technological 
change and technical change in terms of the shift in 
production frontier due to innovation and as a catch-
up measure. 
The output-oriented Malmquist productivity change 
index can be defined as the geometrical mean of the 
two Malmquist productivity indices as follows. 
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In the above equation,D represents the distance function. The first ratio represents the Malmquist productivity 
index for the period t. This index measure the productivity change t to t+1 using t period technology as a bench 
mark. 

Here 
 if M      1,the TFP change is positive 

             if M = 1, there is no TFP change and 
if 1M       1 ,there is productivity deterioration. 
 
 Specification of Model                                                                                                                                                                                                              

Inputs Interest expenses 
Non-Interest expenses 

                Outputs Interest income,Non interest 
income 
 

 
IV. EMPIRICAL FINDINGS 
 
Using the yearly observation of banks in the four groups Viz SBI ,Nationalised banks, Private sector banks and 
Foreign banks for the period from 2002 to 2011,Malmquist indices for the TFP change, Technical change, 
Technological change have been constructed. 
Results have been presented in the table 
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Technical efficiency change, technological change and total factor productivity change of commercial 
bank in India- 2001 to 2011 

 
 

 Technical efficiency change of commercial banks in India  
2001 to 2011(Figure-i) 

 
Technological change of commercial banks in India  

2001 to 2011(Figure-ii) 

 
Total factor productivity change of commercial banks in India2001to2011 
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(Figure-iii) 

 
 
It has been observed that temporal performance of 
banks as shown in table  and figures (i), (ii), (iii), no 
stable and consistent trend of TFP growth and its 
components has been noticed among different bank 
groups. Nationalized banks have recorded the highest 
TFP growth of 2.2 percent during the entire study 
period followed by private sector banks 1.5 percent 
and SBI group and foreign banks of 1.2 percent each. 
For the nationalized bank group highest TFP growth 
was observed in the year 2004 at 12.6 and lowest 
negative growth in the year 2011 at -0.29 percent. 
 
Empirical findings have observed highest 
technological change of 5.1 percent for private sector 
banks followed by 2.4 percent for nationalized banks 
SBI group 1.1 percent and 0.5 percent for the foreign 
banks for the sample period in model  as depicted in 
table  
However, foreign banks have been found to be the 
most technically efficient group recording an 
efficiency growth of 0.6 percent for the study period. 
SBI group has recorded technical efficiency change 
growth of 0.1 percent. Nationalized banks and private 
sector banks have recorded negative findings 
illustrated in Table  both the public sector bank 
groups i.e. SBI group and Nationalized bank group 
have achieved higher growth rates than their private 
sector bank groups counterparts due to technological  
up gradation and innovations. The strong frontier 
effect among public sector banks can be attributed to 
the heavy investment in computerization of branches, 
installation of ATM’s, core banking solutions and IT 
technologies etc. Furthermore it is evident from the 
analysis that both the SBI group and nationalized 
bank group are more likely to utilize scarce resources 
in order to maximize returns than those of private 
sector counter parts. 
CONCLUSION 
In the present study it has been observed that 
nationalized banks perform relatively better than their 
more liberalized counterparts under their private and 

foreign ownership. Most of the earlier studies 
considered relatively partial measures such as 
technical efficiency of the banks. We have considered 
over all TFP improvements achieved by individual 
banks and decomposed it into three of its 
economically meaningful components. Moreover the 
study has been conducted in a truly liberalized era of 
the Indian banking sector and assessed the extent to 
which individual banks have adjusted themselves to 
the new regime and improved in this period. From the 
empirical analysis it becomes clear that public sector 
banks are better adjusting themselves to the changing 
environment and improving their performance 
although private sector banks and foreign banks given 
their ownership and relatively more flexible operating 
systems as well as their market orientation are 
believed to do better. This finding has important 
policy implication for the government attitude 
towards overall market orientation of the Indian 
banking sector. Government should be more cautious 
towards liberalizing its banking sector. 
DEA methodology has been used based on 
mathematical programming technique without 
considering the possible errors that may affect the 
analysis. Thus the analysis is not free from its 
expected limitations. 
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