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ABSTRACT 

 

Mergers & Acquisitions (M&As) in the banking sector has been looked upon as 

an immediate mode for external growth. Market driven merger which are on 

gradual rise are outcomes of the post-reform period driven by the changes in 

competitive landscape of the Indian banking system which forced many of the 

incumbent banks to restructure themselves and boost their efficiency. The present 

study examines the technical efficiency of the nine select merged banks in the 

post-reform period. The study uses Stochastic Production Frontier Approach to 

measure the technical efficiency as a ratio of output to input. The study reveals 

that of the nine select cases of M&As, the merger deals of Union Bank of India 

and HDFC Bank only resulted in significant improvement in the technical 

efficiencies.  

 

KEYWORDS: Mergers and Acquisitions, Technical Efficiency, Productive 
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___________________________________________________________________________ 

INTRODUCTION 

The accent of reform process in India was to improve productivity and efficiency of financial 

sector in general and the banking sector in particular. M&As, especially market driven, are 

aimed at stepping up size (market power) and maximizing value (revenue) by exploiting 

economies of scale and scope, risk diversification and strengthening capital. In the presence of 

excess capacity, some banks are bound to operate below efficient scale, may also have an 

inefficient product mix, and therefore, may be inside the efficiency frontier. In such a 
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situation, M&As may help solve these problems more efficiently rather than outright 

bankruptcies because they preserve the franchise values of the merging banks.  

Thus, it is essential to study the efficiency levels of select commercial banks in the 

Indian Banking Sector to understand the impact of Merger and Acquisition on its productive 

performance between pre and post-merger periods. The impact of M&As on efficiency of 

different banking sectors has been found to be mixed across the globe. Hence, this article has 

been devoted to fulfil the objective of comparing the productive efficiency of the select 

acquirer banks between the pre and post merger periods. 

To fulfil the above objective, the following hypotheses have been formulated and 

tested. 

 There is no significant difference between pre-merger and post-merger productive 

efficiency of each merged entity. 

 There is no significant difference between pre-merger and post-merger productive 

efficiency of all select public sector banks.  

 There is no significant difference between pre-merger and post-merger productive 

efficiency of all select private sector banks. 

METHODOLOGY 

This study covers a period of ten years, five years before the merger and five years 

after the merger. The present study is based on the secondary data. The required data for the 

study were obtained from the Prowess, the corporate database software of CMIE and 

CAPITALINE, the database software developed by Capital Market Publishers Private India 

Ltd. For the selection of the merger cases, M&As that occured post 1991 have been 

considered. The basic premise was to select those mergers which have the financial coverage 

of the acquirer banks in database related to the study period. Accordingly, of the 18 merger 

deals, the following nine mergers (Table 1) were selected for the study.  

TABLE 1 

LIST OF SELECTED BANK MERGERS 

S.No Target Banks Acquirer Banks 

1 Benares State Bank Ltd Bank of Baroda (BOB) 

2 Global Trust Bank Ltd Oriental Bank of Commerce (OBC) 

3 Nedungadi Bank Ltd Punjab National Bank (PNB) 

4 Kashinath Seth Bank State Bank of India (SBI) 

5 Sikkim Bank Ltd Union Bank of India (UBI) 

6 Times Bank Ltd HDFC Bank Ltd (HDFC) 
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7 Bank of Madura ICICI Bank Ltd (ICICI) 

8 The British Bank of Middle East Hongkong Shangai Banking Corporation (HSBC) 

9 ANZ Grinlays Bank Standard Chartered Bank (SCB) 

 

In order to examine the productive efficiency of the bank mergers, the technical 

efficiency scores were computed and „t‟ test was employed as a test of significance.. 

MEASURING EFFICIENCY - STOCHASTIC PRODUCTION FRONTIER 

APPROACH  

Generally, efficiency means the maximum output that can be produced from any given 

total of inputs. Technical efficiency measurement by frontier method is based on the 

assumption that a gap normally exists between a firm‟s actual and potential levels of technical 

performance. Thus the technical efficiency is measured as the ratio between actual output and 

the potential output. 

 Farrell (1957) proposed an output based measure of Technical Efficiency that could be 

derived by estimating Frontier Production Function (FPF) with a specific functional form such 

as Cobb- Douglas. A Frontier Production Function is defined as the locus of points 

representing the maximum level of output achievable from the given input vectors. In the 

frame work of FPF, technical efficiency is gauged as a ratio of actual output obtained from a 

given combination of inputs to the corresponding level of output shown by the production 

frontier. The stochastic frontier production function postulates the existence of technical 

inefficiency of production firms involved in producing a particular output. For a given 

combination of input levels, it is assumed that the realized production of a firm is bounded 

above by the sum of a parametric function of known inputs, involving unknown parameters, 

and a random error associated with measurement error of the level of production or the 

factors, much as the effects of weather, strikes, damaged products, etc., the greater the amount 

by which the realized production falls short of this stochastic frontier production, the greater 

the level of technical efficiency. 

THE MODEL 

The technical efficiency for the thi firm is defined as the ratio of the observed output 

for the thi firm relative to the potential output defined by the frontier function, i.e., 

yiTEi exp(xi )
 

exp xi ui

exp(xi )
 

exp(u )i  
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Aigner et al. [1977] independently proposed the Stochastic Frontier Production 

Function by adding another random error, iv , to the non-negative random variable iu  in (1) 

which becomes 

L y x v u , i 1,2,....Nn i i i i  

The random error, iv , accounts for measurement error and other random factors such 

as weather, strikes, luck etc. on the value of the output variable. Aigner et al. [1977] assumed 

that the sv i'  were independent and identically distributed normal random variables with mean 

zero and constant variance 2

v  independent of the sv i'  is which are assumed to be independent 

and identically distributed exponential or half-normal random variables. The above model is 

called the Stochastic Frontier Production Function because the output values are bounded 

above by the stochastic variable ii vxexp . The random error vi can either be positive or 

negative, therefore the stochastic frontier outputs vary about the deterministic part of the 

frontier model, )exp( ix . 

In case of Frontier Production Function model, the technical efficiency of a bank `i'at 

time t is given by 

TE E exp U V Uit it it it  

which is the expectation of the exponentiated technical inefficiencies conditional on the error. 

Since itU  is a non-negative random variable these technical efficiencies lie between zero and 

unity where a technical efficiency of unity indicates that this bank is technically efficient. The 

efficiency change is the index )1(tECi which is the ratio of the two distance functions for 

time 1t  and t can be calculated as 

it

ti

ti
TE

TE
EC

)1(

)1(  

The above model is the basic frontier model generally used for measuring technical 

efficiency. The present study uses the software FRONTIER 4.1 for computing the technical 

efficiency scores.  

This program uses a three - step estimation procedure:  

1. In first step, the OLS estimators of  and 2

s  are calculated. These are unbiased 

estimators of the parameters of equation (3), with the exception of 0  and 2

s . 

2. Next, the likelihood function is evaluated for a number of values of  between zero 

and one. In these calculations, the OLS estimates of 2

s  and 0  are adjusted by  

)2(

)(22

T

KT
OLSs  
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 The OLS estimates are used for the remaining parameters in . 

3. The final step uses the best estimates, i.e, those corresponding to the largest log-

likelihood value from step-2 as starting value in Davidson-Fletcher-Powell (DFP) 

iterative maximization routine which obtains the ML estimates when the likelihood 

function attains its global maximum. 

CHOICE OF INPUT AND OUTPUT 

One of the crucial debated issues in the banking literature is output measurement. 

Though there are a number of alternative approaches of measuring output, they can be 

grouped into two broad categories (a) Production approach and (b) Intermediation approach. 

Intermediation approach views banks as collectors of deposits and buyers of funds to be 

subsequently intermediated into loans and other assets. On the contrary, in the production 

approach, banks are seen as producers of services associated with individual loan and deposit 

accounts. In this study, the intermediary approach of banking services is used. Hence, the 

following inputs and outputs have been considered for this research.  

INPUT 

(I) CAPITAL : Capital represents book value of premises and fixed assets net of depreciation 

and has been measured in crores of rupees. 

(II) LABOUR: Labour is measured by the number of employees, which comprises of 

officers, clerks and subordinate staff.  

(III) MATERIAL : In the intermediation approach, banks act as collectors of deposits to be 

subsequently intermediated into loans and other assets. In this approach deposits and 

borrowings are considered as the material to produce output.  

OUTPUT 

Banks collect deposits from various sources and lend to general public. As an 

intermediary it earns income in the form of interest income, service charges, commissions etc. 

In this context, the total output of bank is sum total of income earned while acting as 

intermediary. 

An efficient bank is identified as the bank with the technical efficiency score „1‟ and 

extent of inefficiency is measured accordingly, as the deviations from 1. 

ANALYSIS AND RESULTS 

Tables 2 & 3 disclose the productive efficiency in terms of technical efficiency scores 

of the select banks individually and group wise. 

The technical efficiency of Bank of Baroda as per Table 2 improved in all the five 

post-merger periods even though it stood below one during all the periods. Mean efficiency 
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score before merger stood at 0.896 and it was higher at 0.937 during the post-merger period 

with less degree of variations in the efficiency scores during post-merger post merger. „t‟ 

value shows that the difference in efficiency scores between pre and post-merger period was 

not significant. It evidences the fact that Bank of Baroda has not achieved significant 

improvement in its technical efficiency after merging Benares State Bank into itself. Mean 

technical efficiency score of OBC for the post-merger period stood lower at 0.949 over the 

pre-merger mean efficiency score of 0.951. Both the periods revealed                                           

consistency in the technical efficiency between pre and  

post-merger periods. The result of t-test showed that there has not been any significant 

difference in the technical efficiency of OBC after its takeover of Global Trust Bank. 

TABLE 2 

TECHNICAL EFFICIENCY SCORES – PUBLIC SECTOR BANKS 

Year 
BOB OBC PNB SBI UBI 

All Select 

PSBs 

Pre Post Pre Post Pre Post Pre Post Pre Post Pre Post 

Year 

1 
0.739 0.835 0.873 0.865 0.677 0.848 0.646 0.904 0.512 0.779 0.689 0.846 

Year 

2 
0.862 0.918 0.936 0.934 0.826 0.925 0.808 0.953 0.723 0.889 0.831 0.924 

Year 

3 
0.931 0.961 0.968 0.968 0.912 0.964 0.902 0.978 0.855 0.946 0.913 0.963 

Year 

4 
0.966 0.982 0.985 0.985 0.956 0.983 0.951 0.990 0.927 0.975 0.957 0.983 

Year 

5 
0.983 0.991 0.993 0.993 0.979 0.992 0.976 0.995 0.964 0.988 0.979 0.992 

Mean 0.896 0.937 0.951 0.949 0.870 0.942 0.857 0.964 0.796 0.915 0.874 0.942 

SD 0.099 0.064 0.049 0.052 0.123 0.059 0.134 0.037 0.184 0.085 0.118 0.060 

CV 11.092 6.801 5.114 5.513 14.122 6.243 15.686 3.867 23.062 9.290 13.482 6.319 

‘t’ 

value 
2.58 1.12 2.53 2.47 2.79* 2.59 

Source: Results Computed 

Productive efficiency of PNB in terms of technical efficiency scores stood higher at 

94.2% on an average during post-merger period over the pre-merger mean score of 87%. 

However, the statistical analysis through„t‟ test revealed that the increase has not been 

significant. SBI presented improved mean technical efficiency scores with 96.4% during the 

post-merger period as against the efficiency score of 85.7% during the pre-merger period. The 
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variations in technical efficiency scores revealed consistency in both pre and post-merger 

periods. The statistical analysis through„t‟ test indicates insignificant difference between the 

pre and post-merger period productive efficiency of State Bank of India.  

The technical efficiency levels of UBI had increased in the post-merger period over 

the pre-merger period. Variation in terms of Coefficient of Variation has declined from 23.06 

in the pre-merger period to 9.29% in the post-merger period which means that there has been 

reduction in differences in the efficiency levels of UBI during the post-merger period. The t-

test indicates that the differences in the efficiency scores between pre and post-merger period 

was significant. Hence it could be concluded that UBI has achieved significant improvement 

in its productive efficiency after the merger. The average technical efficiency score of all 

select public sector merged banks for the post-merger period stood greater at 0.942 over the 

pre-merger score of 0.874. Statistical analysis through t-test indicated insignificant differences 

between pre and post-merger efficiency scores of  all select  public sector banks. 

TABLE 3 

TECHNICAL EFFICIENCY SCORES – PRIVATE SECTOR BANKS 

Source: Results Computed 

Technical efficiency scores of HDFC bank presented in Table 3 showed a remarkable 

rise in the post-merger period over the pre-merger period presenting mean score of technical 

efficiency at 0.942 in the post-merger period over that of 0.675 in the pre-merger period. The 

mean efficiency score of ICICI has been recorded lower at 0.844 in the post-merger period in 

contrast to the higher mean efficiency score of 0.957 in the pre-merger period. The analysis of 

dispersion through standard deviation indicates that the variations in the technical efficiency 

scores of ICICI Bank were higher during post-merger period. The statistical analysis through 

Year 
HDFC ICICI HSBC SCB All Select PvtSBs 

Pre Post Pre Post Pre Post Pre Post Pre Post 

Year 1 0.282 0.848 0.888 0.607 0.833 0.902 0.898 0.942 0.725 0.825 

Year 2 0.543 0.925 0.943 0.791 0.914 0.952 0.949 0.972 0.837 0.91 

Year 3 0.745 0.964 0.972 0.896 0.958 0.977 0.975 0.987 0.912 0.956 

Year 4 0.868 0.983 0.987 0.950 0.979 0.989 0.988 0.994 0.955 0.979 

Year 5 0.935 0.992 0.993 0.977 0.990 0.995 0.994 0.997 0.978 0.99 

Mean 0.675 0.942 0.957 0.844 0.935 0.963 0.961 0.978 0.881 0.932 

SD 0.265 0.059 0.043 0.151 0.064 0.038 0.039 0.023 0.103 0.067 

CV 39.318 6.248 4.499 17.856 6.819 3.949 4.078 2.302 11.642 7.214 

t’ value 2.89* 2.34 2.46 2.39 3.14* 
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t-test signifies that the differences in efficiency scores between pre and post-merger period 

was not significant. It could be concluded that the productive efficiency level of ICICI Bank 

has declined after merging Bank of Madura into itself.  

The foreign private sector bank, HSBC presented increased post-merger efficiency 

levels during all the periods. The analysis of t-test showed that the improvement in the post-

merger efficiency was not significant. The mean score of technical efficiency recorded by the 

other foreign bank, SCB was greater at 0.978 in the post-merger period over that of 0.961 in 

the pre-merger period. The calculated „t‟ value showed that the differences in efficiency 

scores between pre and post-merger period were not significant. The private sector merged 

banks taken as a whole have recorded a mean efficiency score of 0.881 in the pre-merger 

period which rose to 0.932 in the post-merger period. „t‟ test showed that there has been 

significant improvement in efficiency scores of the private sector banks in the post merger 

periods over that of pre-merger periods.  

The null hypothesis that there is no significant improvement in the productive 

efficiency in terms of technical efficiency scores between pre and post-merger periods stand 

rejected in the case of UBI, HDFC and all private sector merged banks and the null hypothesis 

is accepted in all other cases. 

CONCLUSIONS 

Efficiency levels of the individual merged entities comprising of 5 public sector banks 

and 4 private sector banks, all select public sector and private sector banks have been analysed 

by employing stochastic production frontier approach. The resultant technical efficiency 

scores of the pre and post-merger periods were compared and the comparison revealed that the 

post-merger efficiency levels of public sector banks such as BOB, PNB, SBI and UBI 

presented improvement over the pre-merger efficiency levels, while that of Oriental Bank of 

Commerce declined. However, the differences between pre and post-merger efficiency levels 

emerged insignificant except for UBI which showed statistically significant results. With 

respect to the private sector Indian and foreign banks, it is found that HDFC Bank, HSBC and 

SCB achieved higher efficiency levels during post merger than the pre merger periods. 

However, ICICI bank faced a decline in its mean technical efficiency score from 95.7 per cent 

to 84.4 per cent. The differences in the productive efficiency levels however emerged 

significant only in the case of HDFC Bank. The analysis with the pooled data of all public 

sector banks revealed improvement in post merger period efficiency. However, the 

improvement stood statistically insignificant. Technical efficiency analysis for all select 

private sector banks showed remarkable and significant improvement in the post-merger 

efficiency. 
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