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Trends of Non-Performing Assets and its impact on Efficiency of Indian 

Banks 

V. Sushmitha Naidu 

ABSTRACT 

Through this research we would be using the kinked exponential model to calculate growth 

rates of NPAs in two sub-periods. We will use this two sub-periods growth rates to observe 

trends of NPAs in pre and post Global Financial crisis. We will study different recovery 

channels through which banks recover their NPAs. We will then explore the impacts of NPAs 

on efficiency of Indian banking industry. Next we will rank all banks based on their TE
super

 

efficiency scores. We then with the help of regression will test our hypothesis to observe banks 

efficiencies which are affected by non-performing loans. 
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1. INTRODUCTION 

Banking sector is one of the most important sectors across the globe for the growth and 

development of any country. Banking sector must remain healthy and works efficiently so as to 

meet the demands of the industry as well as retail consumer demands. However in the past few 

years we are seeing that banks are incurring huge losses due to the mounting pressure of Non-

Performing Assets. The health of the banking sector is a matter of policy concern, especially in 

developing countries where failure in financial intermediation can critically disrupt the 

development process.   

In recent years, high and raising levels of non-performing assets of public sector banks 

continue to exert strong pressure on banks‟ balance sheet with adverse effect on banks‟ lending 

operations. Non-performing assets means an asset or account of borrower, which has been 

classified by bank or financial institution as sub-standard, doubtful or loss asset in accordance 

with the directions or guidelines relating to asset classification issued by Reserve Bank of India 

(RBI). Definitions of NPA by RBI are as follows:  

a) An asset, including a leased asset, becomes non-performing when it ceases to generate 

income for the bank. 

 b) A non-performing asset (NPA) is a loan or an advance where; 

i. Interest and/ or instalment of principal remain overdue for a period of more than 90 days in 

respect of a term loan,  
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ii. The account remains, 'out of order' if the outstanding balance remains continuously in excess 

of the sanctioned limit/drawing power. In cases where the outstanding balance in the principal 

operating account is less than the sanctioned limit/drawing power, but there are no credits 

continuously for 90 days as on the date of Balance Sheet or credits are not enough to cover the 

interest debited during the same period, these accounts should be treated as 'out of order', in 

respect of an Overdraft /Cash Credit (OD/CC), 

 iii. The bill remains overdue for a period of more than 90 days in the case of bills purchased 

and discounted,  

iv. The instalment of principal or interest thereon remains overdue for two crop seasons for 

short duration crops, the instalment of principal or interest thereon remains overdue for one 

crop season for long duration crops,  

v. The instalment of principal or interest thereon remains overdue for one crop season for long 

duration crops,  

vi. The amount of liquidity facility remains outstanding for more than 90 days, in respect of a 

securitisation transaction undertaken in terms of guidelines on securitisation dated February 1, 

2006.  

vii. In respect of derivative transactions, the overdue receivables representing positive market-

to-market value of a derivative contract, if these remain unpaid for a period of 90 days from the 

specified due date for payment.  

c) Banks should, classify an account as NPA only if the interest due and charged during any 

quarter is not serviced fully within 90 days from the end of the quarter. 

Here are few impacts of the NPAs: 

  As NPAs rise, it will create shortage of funds and further functioning of banks is disrupted      

leading to a situation where only few banks will be willing to lend. 

     NPAs may also create crisis of confidence in the market. The interest rates will go up 

drastically,                which will directly impact the customers. 

 All of this will lead to a situation of low off take of funds. This will hurt the overall demand in 

the Indian economy. It will finally lead to lower growth rates and higher inflation because of 

the higher cost of funds. 

 This trend may continue in a dreadful circle and deepen the crisis. 
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1.1 Objectives and key Research questions:  

The key objectives of the proposed study are: 

i) to examine the trends of NPAs  

ii) To explore the key determinants that influence the non-performing assets in public 

sector banks 

iii) To study the effect of efficiency due to presence of non-performing assets on Indian 

banking industry.  

The propose study aims to answer the following research questions: 

a) Whether the NPAs of Public Sector Banks (PSBs) are efficiently managed? 

b) Do additions to NPAs occur at a faster rate in post-crisis period? 

c) How does a selected bank-specific and macro-economic variable affect NPAs in banks? 

 

1.2 Methodology and data: 

In the proposed study, I intend to use the kinked exponential model to compute the average 

annual growth rates of GNPAs and NNPAs across distinct sub-periods. And use of CCR and 

DEA super-efficiency models for calculating Technical Efficiency (TE) and TE
super

scores.  

 To obtain the required data, I shall use various volumes of the Report on Trend and Progress of 

Banking in India and Statistical Tables Relating to Banks in India and EPW research 

foundation website. 

1.3 Motivation: 

At the time of topic selection, ongoing topic about Vijay Mallya made me think more about 

wilful defaulters and their effect on banking system. I took it a step ahead by thinking about the 

sectoral study and was shocked to know that agriculture sector contribution to NPAs is very 

less compared to other sectors. So I got the motivation to study more NPAs by choosing that as 

my thesis topic. 
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2. LITERATURE REVIEW 

 

In this chapter, I have provided the review of some notable studies on the NPAs in India. Sinha 

(2016) has tried to analyze that “reform” in the banking industry in India. It is important to 

understand that the financial sector reforms have resulted in giving a new direction in the 

banking industry because of the significant impact it generated. Following the financial crisis of 

2008 and the worldwide economic slowdown including a slump in the domestic country, Non-

Performing Assets (NPA‟s) have become the main focus. NPA‟s has severely impacted the 

industry performance because of the need for higher provisioning and to be more specific, the 

effect on the public sector has been more severe. The policy regulator and top management of 

banks have expressed their worries since it is affecting the stability of the banks. In this regard, 

it can be mentioned that in spite of the SARFAESI Act passed in the beginning of the last 

decade, the problem of rising nonperforming assets (NPAs) has not been resolved yet to a 

substantial extent in spite of the setting up of the asset reconstruction companies (ARCs) in the 

country. This study has not only focused not only on the NPA trends in the sector during the 

period 2005-06 to 2014-15 but also critically analyses the role of the ARCs and the issues 

pertaining to them. It is important to note that the asset reconstruction companies have been 

playing an important role in purchasing the non-performing loans at a negotiated price. But, the 

assets being purchased by such ARCs is showing a decline, and one of the cited reasons is the 

pricing factor that they are not finding to be correctly determined. Though, things are slowly 

coming to the track, time will say to what extent strategies of the banks and the regulator have 

been successful in managing nonperforming banking assets. 

Siraj and Pillai (2014) have tried to analyse the trends in movement of nonperforming assets of 

public sector banks in India during the period 2000-01 to 2011-12 and thereby have tried to 

facilitate an evaluation of the effectiveness of NPA management in the post-millennium period. 

The research findings have highlighted the need for improvements in NPA management in 

Indian public sector banks. Though the PSBs were able to curtail their NPA during the first half 

of the study period, the trend has reversed in the second half especially since the global 

financial crisis during 2007. The analysis revealed significant linkages between NPA and 

selected bank performance indicators and macroeconomic indicators. In a highly competitive, 

diverse, sophisticated banking environment, NPA can be effectively managed through 

incorporating more proactive measures, notably an improvement in the credit evaluation, 

appraisal and monitoring system of banks. 

 

Rathore, Malpani and Sharma (2016) have tried to analyze the mismanagement in banks that 

has led to a positive relation between Total Advances, Net Profits and NPA of bank which is 

not good. Positive relation between NPA & profits are due to wrong choice of clients by banks 

as there is an adverse effect on the liquidity of banks. Banks are unable to give loans to the new 

customers due to lack of funds which arises due to NPA As per the government, the main 

reasons for rise in NPAs are sluggishness in the domestic growth in the recent past and slow 

recovery in the global economy and continuing uncertainty in global markets leading to lower 

exports of various products such as textiles and leather. They also suggest that Advances 
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provided by banks need to be done pre-sanctioning evaluation and post disbursement control so 

that NPA can decrease. Good management needed on the side of banks to decrease the level of 

NPA. Proper selection of borrowers & follow ups required to get timely payment. 

 

Manjule (2013) tries to analyze how efficiently public sector banks have been managing their 

NPA‟s. A statistical tool, least square method for projection of trend is used. The study shows 

that for public sector banks, Non-Performing Assets (NPA) is great challenge and have enough 

capital in hand to deal with future contingencies. He also suggests that an efficient management 

information system should be developed. The bank staff involved in sanctioning the advances 

should be trained about the proper documentation and charge of securities and motivated to 

take measures in preventing advances turning into NPA and constant following up and 

monitoring of loans after disbursement. They should be well versed in proper selection of 

borrower/project and in analyzing the financial statement received from the borrower, so that 

the advances portfolios of banks may not be contaminated by bad and doubtful debts. 

 

Rani (2016) has tried to analyze that the Indian banking sector has undergone significant 

transformations during post-liberalization period. Though, the measures taken showed 

significant improvement in the NPA management, the banking sector still holds sizeable NPA 

in their balance sheet. The recession pressures have put significant stress on the quality of the 

loan portfolio. The public sector banks hold more than 75% of total advances in Indian banking 

sector. Therefore, any deterioration in asset quality of public sector banks has significant 

impact on the performance of Indian banking sector. She also suggests that banks can avoid 

sanctioning loans to the non-creditworthy borrowers by adopting certain measures. Banker can 

constantly monitor the borrower in order to ensure that the amount sanctioned is utilized 

properly for the purpose to which it has been sanctioned. The banker should get both the formal 

and informal reports about the goodwill of the customer. If he had already proven as a defaulter 

then there is no question of sanctioning loan to him. The banker also has to educate the 

borrowers regarding the effects and consequences of defaulting. By considering all the above 

factors the banker can reduce the non-performing assets in a bank. The use of technology like 

Core Banking Solutions in Apex bank should make more reachable to all borrowers. 

 

The paper by Roy and Samanta (2017) has shown the analysis carried on in this paper about 

GNPA that the overall NPA position of all the banks is deteriorating over the years. Since there 

is a negative high correlation between GNPA and net profits, the profit gradually decreases as 

the GNPA grows which has become a serious concern right now. In the financial year 2015-16, 

most of the banks‟ profit has reduced considerably. Some of the banks have incurred losses too. 

The losses due to increase of NPA can‟t be avoided only by making provisions against NPA. 

Provisioning can act as cushion for NPA losses but it can‟t be regarded as a solution for 

growing NPAs in all the selected PSBs. The banks advancing loans should be cautious enough 

to consider the backgrounds of loan receiver and make the recovery procedure more stringent. 

Narayanan and Surya tried to analyze the impact of Non-Performing Assets on the profitability 

of Indian Bank. This Research Study highlights the reasons for an assets becoming NPA and 

remedial measures to be taken to trim down the NPA and from the analysis, it is evident that 
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NPA still remains a major concern for banks in India. The recessionary pressure faced by the 

banking sector is an important reason for the growth of NPAs. It should be managed to 

maintain a healthy and viable banking environment. They have also suggested that the 

increased level of additions to NPA remained as an area of concern as it indicates the real 

efficiency of credit risk management. Banks today take pro-active measures to control Non-

Performing Assets along with the assistance of Finance Ministry and the Reserve Bank of India 

 

Laveena and Gularia (2016) tried to analyze the NPA problems and understanding the causes of 

it and also discuss about magnitude and causes of NPA and discussed about its effect on 

economy. They have also suggested to improve the problem of the economy the NPAs should 

be scheduled. The NPA level of the banking system is still at a high compare to the 

international standards. The Indian banking system should take care of their credit worthiness 

of the customers as the prevention is the better than care. An efficient management system 

should be made to counter this problem. Bank staff that is responsible for giving out loans etc. 

should be trained in appropriate manner regarding what are necessary steps to give out loans or 

advances, for example legal documentation, charge of securities and taking measures in 

preventing that may turn into NPA. Public banks must focus to compete with private sector 

banks in every field so that they may also register their competition. Banks must pay proper 

attention regarding the borrower that has come for loan and analyze his/her financial statements 

thoroughly to avoid any complications in future that may lead to NPA. 

 

Ahmed and Panwar (2016) have tried to make an attempt to compare NPA‟s in private sector 

banks and public sector banks. The criterion is how they manage their NPA maintenance for 

good performance. The banking system depends on the NPA‟s. These directly have an impact 

on the profitability, liquidity and solvency position of the bank. Higher NPA indicates 

inefficiency of the bank and lower NPA indicates better performance and management of 

funds. To increase the performance of the bank, the NPA need to reduce and controlled by the 

bank.NPA of the public sector banks are higher when comparing to the private sector banks. 

The year 2016 is the black mark for the public sector banks the percentage of the NPA is more 

than the double from the previous year. For that various steps have been taken by the 

government to reduce NPA by amendment of the bill for the fastest recovery of loan in May 

2016. They also suggest that strict policies should be followed by the government and bankers 

has to take serious effort for reducing the NPA otherwise it completely damages the 

profitability of the banker and also is not good for the developing countries like India. Mainly 

that NPA is not a problem on action to arrest for the growth of NPA. 

 

Gupta and Kesari (2016) have tried to analyze the situation of NPA of the public and private 

sector banks in past one decade since 2006. The data collected from the secondary sources were 

analyzed using ratio analysis. It was found that NPAs of public sector banks are relatively 

higher than that of private sector banks. The study reveals that global economic slowdown and 

its impact on Indian economy was the primary reason for rising of the NPAs. Looking at the 

results it is suggested that banks should work to strengthen their recovery channels for the 

speedy recovery from NPAs. This study shows that in comparison to year 2006, the extent of 
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NPA is comparatively high in case of public sector banks. It was found that prudential norms 

and various regulatory measures taken by RBI helped banks to reduce the level of NPAs. It was 

observed that implementation of prudential norms during year 2002 with regard to reduction in 

the grace period from 180 days to 90 days, implementation of SARFAESI Act, and formation 

of Debt Recovery Tribunals, Lok Adalats also pushed banks to improve their performance. The 

ratio analysis shows that after being stable in initial stages, level of NPAs had increased year-

on- year basis in case of both public and private sector banks. Although NPA level of public 

sector banks was found to be high as compared to private sector banks. They also suggest that 

to trim down the level of NPAs, banks should strengthen their credit rating mechanism to 

ascertain the paying capacity of borrowers. Moreover, banks can also develop a system wherein 

they can plan the finances of customers to avoid the misuse of borrowed funds. Further, the 

analysis conducted to study the distribution of NPAs in different financial sectors revealed that 

in earlier stages agricultural sector had been a matter of concern for RBI and Central 

Government, but over the years steady increase in NPA level of SSI and non-priority sector had 

been observed. On the basis of the study it is suggested that especially public sector banks need 

to strengthen its recovery channels (SARFAESI Act, DRTs and Lok Adalats) to reduce the 

deterioration of asset quality. Some latest measures taken by RBI, like initiation of 

“Indradhanush” reforms in year 2015 is one of the biggest measures taken by RBI and Central 

government to curb the rising level of NPAs. Private sector banks on the other hand also need 

to be cautious from the rising trend of NPAs seen in some previous years. 

ASSOCHAM (2014) tried to analyze the downturn trends the Indian economy has witnessed 

and how banks have been straddled with high NPAs and restructured assets. Macro-economic 

dynamics may be a major contributor, however we also believe that inadequate credit 

assessments and monitoring during the upturn in the economy has also contributed to the same. 

All participants in the ecosystem, the banks, regulators, borrowers and CRAs need to take 

responsibility. The main suggestion put forth is that all stakeholders in the ecosystem need to 

proactively contribute towards a better credit assessment and monitoring framework with the 

regulator enabling such initiatives.  

 

Wakhare, Borhade and Jadhav (2016) have tried to analyze the conceptual framework of NPAs 

and analyzed the trends of NPAs in PSBs and private sector banks. It was observed that 

containing NPAs has been in focus since the Indian banking sector reforms were initiated in 

1992. The banks have been making efforts to contain the NPA level. Even, RBI has also tried 

to develop many schemes and tools to reduce the NPA‟s.. There is a lack of firmness in loan 

appraisal systems and monitoring of warning signals. There are also instances of asset-liability 

mismatches. They also suggest that to get better the competency and prosperity of Indian 

banking sector, the NPA should be planned.  

 

Shabbir and Mujoo (2014) have tried to analyze the trend of Priority Sector Advances and of 

NPAs (Non-Performing Assets) in Public, Private and Foreign Banks from 2001 to 2011. A 

comparison of NPAs in Priority Sector between Public and Private Sector Banks shows that 

NPAs have been more in public Sector Banks as compared to Private Sector Banks. This is 

because advances by public sector banks to the priority sector were high, whereas in Non 
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Priority Sector NPAs has been more in Private Sector Banks; this is because private sector 

banks preferred to lend the non-priority sector than to the priority sector. There is an increase in 

NPAs due to non-recovery of agricultural credit. The percentage of Priority sector NPAs to 

loan amount as well as to total NPA of Foreign Banks has increased over the selected period of 

time. This is because the public sector banks have been enthusiastically following Government 

norms and have been giving loans to the priority sector. In Public Sector Banks, from 2001 to 

2011 there has been a drop in NPAs percentage which was at a very high level in 2001. 

Presently the NPA percentage is relatively low, but still not sustainable. The percentage of 

NPAs in Private sector Banks has shown a similar trend of consistent decline as witnessed in 

case of Public Sector Banks. There is still a need to improve the NPA percentage by better 

assessment of loan applications and follow up. Banks will be motivated to give more loans to 

priority sectors only if NPAs of priority sector are brought down further. 

 

Sagar (2016) has tried to analyze the outcome of wilful default. In some cases, the borrowers 

may have been facing a genuine problem of scarcity of funds due to economic slowdown and 

also on account of the default by their debtors. But wherever the things have gone terribly 

wrong and borrowers are either absconding or have managed to flee the country after defaulting 

in payment. There is, therefore, an urgent need for an independent enquiry by the CVC or 

neutral agency like CBI to ascertain the real cause of the rising bad loans. In the cases where 

assets of the borrowers were over-valued and loans were granted in excess of the market value 

of their assets must be dealt with seriously. There is also a need to check if these bankers have 

amassed assets beyond their known sources of income. It will not only help in getting to the 

root of the problem but will also act as a deterrent for the erring bankers in future. It will not be 

out of place to mention here that the borrowers who are absconding or have fled the country 

should be extradited and dealt with strictly without any further delay. 

 

Malyadri and Sirisha (2011) have tried to analyze the secondary data retrieved from Report on 

Trend and Progress of Banking in India. The scope of the study is limited to the analysis of 

NPAs of the public sector banks and private sector banks NPAs pertaining to only weaker 

sections for the period seven years i.e. from 2004-2010. It examines trend of NPAs in weaker 

sections in both public sector and private sector banks .The data has been analyzed by statistical 

tools such as percentages and Compound Annual Growth Rate. The study observed that the 

public sector banks have achieved a greater penetration compared to the private sector banks 

vis-à-vis the weaker sections. The study observed that there is increase in advances over the 

period of the study. However, the decline in ratio of NPAs indicates improvement in the asset 

quality of Indian public sector banks and private sector banks. It is found on the basis of 

analysis that there is significant improvement in the management of nonperforming assets of 

the public sector banks in India. The study finally observes that the prudential and provisioning 

norms and other initiatives taken by the regulatory bodies has pressurized banks to improve 

their performance, and consequently resulted into trim down of NPA as well as improvement in 

the financial health of the Indian banking system. It has been observed that the banking sector 

in India has responded very positively in the field of enhancing the role of market forces 

regarding measures of prudential regulations of accounting, income recognition, provisioning 
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and exposure, introduction of CAMELS supervisory rating system and reduction of NPA‟s and 

up gradation of technology. But at the same time reforms failed to bring banking system at a 

par with international level and still the Indian banking section is mainly controlled by 

government as PSB‟s being leaders in this sphere. They also suggest that government should 

formulate bank specific policies and should implement these policies through Reserve Bank of 

India for the upliftment of Public Sector Banks. Public sector banks should try to upgrade 

technology and should formulate customer friendly policies to face competition at national and 

international level. 

 

Shivpuje and Kaveri (1997) have tried to analyze the factors influencing NPAs, suggesting 

measures that would prevent the growth of NPAs and affect their speedy recovery. The major 

emphasis was laid on internal factors over which banks and financial institutions have direct 

control (Shivpuje, C.R. and Kaveri, V.S., 1997). For the purpose, they surveyed a few 

branches, had interaction with the branch managers and the borrowers along with the study of 

inspection reports. In addition, discussions were held with the credit officers, law officers, 

executives, bank lawyers and civil Judges. Along with this, the secondary data was analyzed to 

find out the various dimensions of NPAs. They concluded that NPA problem could be solved if 

proper care of internal factors is taken or in other words recovery from NPAs is possible if 

efforts of the banks and financial institutions are strengthened. They had also offered several 

suggestions calling for changes in internal systems, procedures and practices. 
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3. TRENDS OF NPAS AND THEIR RECOVERY IN INDIAN BANKING INDUSTRY  

 

The NPA is one of the biggest problems that the Banks are facing today. If the proper 

management of the NPAs is not undertaken it would hamper the business of the banks.NPAs 

beyond a certain level are cause for concern for all stakeholders involved, because credit is 

essential for economic growth and NPAs affect the smooth flow of credit. The NPAs would 

destroy the current profit, interest income and would affect the smooth functioning of the 

recycling of the funds. Banks also redistribute losses to other borrowers by charging higher 

interest rates, lower deposit rates and higher lending rates repress savings and financial 

markets, which hampers economic growth. Banks raise resources not just on fresh deposits, but 

also by recycling the funds received from the existing borrowers. Thus, when a loan becomes 

non-performing, it affects recycling of credit and in turn credit creation power of banks. 

Therefore, the problem of NPAs is not the concern of the lenders alone, but a concern for 

policy makers as well who are involved in putting economic growth on the fast track. 

In the light of above it seems relevant to analyse the trends and their recovery. The present 

chapter is endeavour in this direction. the main objective of this chapter is to provide 

intertemporal analysis of NPAs to ascertain the recent global financial crisis 2007/08 on the 

financial stability and assert quality of Indian banks. We extend this intertemporal comparison 

across different ownership groups. Another key objective of this chapter is to see the progress 

in the recovery of these contaminated assets of banks. In addition we analyse the progress made 

by different channels of recovery of these assets. The chapter is organised as following.  

In the next section we provide the trends of NPAs captured by the growth rates for entire 

period, pre- and post-crisis periods. We also outline the Boyce‟s (1986) “Kinked Exponential 

Growth Model” to compute the average annual growth rate for distinct sub-periods. In the pen 

ultimate section we focus on the progress made by the different channels of recovery of NPAs. 

The final section summarising the discussion and provides important conclusions. 

SECTION 3.1 

Methodology for growth rate calculations:  

Semi log model/ log-lin model 

We used this model to calculate the compound growth rates (over a period of time) of GNPAs 

and NNPAs from time period 1996/97 to 2015/16 in our analysis. 

ln 𝑌𝑡  =  𝛽1 +  𝛽2𝑡 + 𝑢𝑡  

Where β2 = relative change in regressand                                          -(a) 

                    absolute change in regressor 
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              = (Yt− Yt−1)/Yt−1 

                     (Xt− Xt−1) 

 

 

When we multiply the relative change in Y by 100, (a) we will obtain the percentage change, or 

the growth rate, in Y for an absolute change in X, the regressor. That is, 100 times β2 gives the 

growth rate in Y; 100 times β2 is known in the literature as the semi-elasticityof Y with respect 

to X. 

Constant term is nothing but the log of the value of the independent variable at the beginning of 

the study period, by taking its antilog we obtain the beginning value of independent variable.   

The coefficient of the trend variable in the growth model (a), β2, gives the instantaneous 

(at a point in time) rate of growth and not the compound(over a period of time) rate of growth. 

But the latter can be easily found by taking the antilog of the estimated β2 and subtracting 1 

from it and multiplying the difference by 100.  i.e.  [antilog (β2) − 1] gives the compound 

interest rate .  

Linear Trend Model 

We used this model for calculating compound growth rate (over a period of time) for GNPAs 

and NNPAs as ratio to total advances (%) 

 

Yt =  𝛽1 + 𝛽2𝑡 + 𝑢𝑡  

That is, instead of regressing the log of Y on time, they regress Y on time, where Y is the 

regressand under consideration. Such a model is called a linear trend modeland the time 

variable t is known as the trend variable. If the slope coefficient is positive, there is an upward 

trendin Y, where 𝑎s if it is negative, there is a downward trendin Y. In contrast to above model 

the interpretation of this model is as follows: Over the period, on average, increase of β2 in 

absolute terms (Note:not relative). 

 

Kinked exponential model  

 

Kinked exponential model is developed by James K, for estimating the growth of two or more 

sub-periods using single equation. In the present study we use the Boyce article (1976) for 

estimating growth of NPAs in 1
st
 and 2

nd
 sup-periods. Brief discussion is given below.   

 

Single-kink model: The simplest case, in which a time series for the period t=1,2,...n is broken 

at point k. Discontinuous growth rate estimates for the two resulting sub-periods could be 

derived by estimating the, seperatly or, equivalently, by fitting the single equation: 

             Ln Yt = α1 Dt + α2 D2 + (β1D1 + β2D2) t + ut(1) 

Where Dj is a dummy variable which takes the value 1 in the j
th

 sub-period and 0 otherwise. 

Discontinuity between the two trend lines can be eliminated via a linear restriction such that 

they intersect at the break point k: 

              α1 + β1k = α2 + β2 k                                                                    (2) 

Substituting for α2 (and nothing that α1 Dt + α2 D2 =  α1), we get the restricted form: 

             ln Yt = α1 + β1 (D1t + D2 k) + β2( D2t –D2k) + ut(3) 

the OLS estimates of β1 and β2 from (3) give the exponential growth rates for the two sub-

periods. There is a kink between the two trend lines wherever 𝛽 1 ≠ 𝛽 2 
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Advances of kinked models:   The distinctive feature of kinked exponential growth models, as 

opposed to conventional discontinuous models, is that they make use of information regarding 

the values of the variable in question throughout the time series in estimating the growth rate 

for a given sub-period the rationale for performing fitted trends over simple point-to-point 

growth rate calculations is, of course, that OLS estimates are less affected by instability or 

cyclical fluctuations. In other words, neighbouring observations are understood to provide 

information as to the trend level of the variable at an given point in time. Yet conventional 

growth arte comparisons proceed, in affect, by estimating sub-period growth rates in a state of 

primordial ignorance as to those values taken by the variables outside each sub-period a mask 

of ignorance which is dropped whenever the resulting growths are compared. Kinked 

exponential models, by contrast, make use of the full set of available information from the 

outset of the estimation exercise. There is no asymmetry in the treatment of the information 

contained in observations falling before and after the beginning and end points of the sub-

period; all observations are used to distinguish the underlying growth trends from instability or 

fluctuations around them. 

Incorporation of this information eliminates what can be termed the „discontinuity bias‟ of 

conventional sub-period growth rate estimates. If, for example, large positive deviations from 

the growth trends happen to occur immediately prior to the break point between two sub-

periods, and large negative deviations occurred immediately after it, the discontinuous growth 

rate estimates for both sub-periods would be biased upwards. In the kinked exponential model 

the impact of the deviant observations dismissed, since they would tend to offset each other. 

The sensitivity of growth rate estimates to instability is thus reduced by the Kinked exponential 

method. The result, in general, is more accurate estimates of underlined trends. It is no longer 

possible, for example, that each of the sub-period growth rates estimated from a time series 

could be greater than, or less than comma, the exponential growth rate estimated for a period as 

a whole. 

 

In certain circumstances, however, there may be reasonable a priori grounds for permitting a 

discontinuity between sub-periods. An obvious instance arises if changes in the definition or 

geographical coverage of the variable resulted in lack of comparability between sub-periods. 

When the rationale for discontinuity is less clear-cut, a comparison of alternative specifications 

can shed light upon the robustness of growth rate estimates. If, for example, a war or a natural 

disaster severely disrupted an economy causing a sharp decline in output, it could be argued 

that before- and –after growth rate comparisons should incorporate a discontinuity between the 

trend lines. Even so, the implications of such a discontinuity deserve explicit mention. For 

instance, our appraisal of a finding that the post-disaster output growth rate is higher will be 

modify if we also observe that output levels have yet to surpass those projected by the earlier 

trend. In the absence of such special circumstances, the discontinuous approach to sub-period 

growth rate has little to recommend it.  

 

SECTION 3.2     

TABLE 3.1 presents the growth rate of GNPAs and NNPAs and their ratios to total advances. 

From the table we note that there is a significant growth in GNPA and NNPA during the entire 

study period. This is evident from the fact that GNPA grew at the rate of 10.3 percent and 

NNPA grew at the rate of 11 percent under investigation. To see whether there a significant 
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change in the growth trajectory of NPA‟s in Indian banking industry, we bifurcate the entire 

study period into two sub-periods: 1) pre-crisis period (1996/97-2006/07), 2)post-crisis period 

(2007/08-2015/16). These bifurcations also help us to know whether the recent global financial 

crisis of year 2007/08 affected the financial health of banking sector or not. 

From the comparative analysis the growth rates between pre- and post- crisis periods we note 

that banking sector in India became more fragile and its asset quality deteriorated. Since the 

growth rates of both GNPA and NNPA is found to be relatively higher in post crisis period to 

what has been observed in the pre-crisis the growth rate figures indicate that GNPA and NNPA 

grew at the rates -1.6 percent and -3.8 percent in the pre-crisis period respectively, while the 

same grew at rates of 28.8 percent and 34.8 percent during the post-crisis period. On the basis 

of this we infer that  development in the post-crisis period have had adverse impact on the 

financial health of Indian banking industry measured in terms of quantum of NPA‟s. 

A similar story has been narrated by the ratio of GNPAS and NNPAS as a percentage of total 

advances to see whether the above noted adverse effect of development aftermath of global 

financial crisis is uniform across distant ownership groups in the Indian banking industry. We 

analyse the trends of NPA‟s in different ownership groups. Table 3.2, 3.3 and 3.4 provides the 

inter-temporal variation in NPA‟s in public, private and foreign banks groups ownership 

respectively. 

Table 3.2 presents the growth rates of GNPAs and NNPAs and their ratios to total advances in 

public sector banks. From the table can we note that the annual growth rates of GNPAs and 

NNPAs are 9.9 and 11.1 percent respectively. It can be observed that GNPAs and NNPAs grew 

at the rate of -3.9 and -5.9 percent respectively during pre-crisis periods, while the same grew 

at the rates of 31.9 and 39.9 percent during the post-crisis years. There‟s a drastic increase in 

NPAs level post-crisis period from single digit negative growth rates to double digit positive 

growth rates. So we can draw an inference that Public sector banks are adversely affected by 

global financial crisis. Table 3.3 presents the growth rates of GNPAs and NNPAs and their 

ratios to total advances in private sector banks. There‟s a reverse trend private sector banks, as 

it can seen clearly that they are not that adversely affected. Since the growth rates in pre-crisis 

periods are 12.7 and 6.4 percent respectively while post-crisis growth rates are 14.1 and 13.4 

percent respectively. And the annual growth of GNPAs and NNPAs are observed to be at 13.3 

and 9.3 percent respectively.  And interestingly NNPAs post-crisis period growth of 6.4 percent 

is much below the annual growth rate of 9.3 percent. Similarly table 3.4 presents the growth 

rates of GNPAs AND NNPAs and their ratios to total advances in foreign sector banks. The 

annual growth rates of GNPAs and NNPAs are 13.7 and -3.9 percent. Pre-crisis period the 

growth rates of GNPAs and NNPAs are 3.4 and -10.8 percent respectively. And post-crisis 

period the same had 29.3 and 6.1 percent growth rates. NNPAs moved from negative growth 

rate to positive single digit growth rate. 
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TABLE 3.1 : TRENDS OF NPAs IN SCHEDULED COMMERCIAL 

BANKS(SBCs) 

Year GNPA NNPA 

GNPA as 

ratio to total 

advances (%) 

NNPA as 

ratio to total 

advances % 

1996/97 47300 22340 15.6 7.4 

1997/98 50815 23761 14.4 6.7 

1998/99 58722 28020 14.7 7.0 

1999/00 60408 30073 12.6 6.3 

2000/01 63741 32461 11.4 5.8 

2001/02 70861 35554 10.4 5.2 

2002/03 68717 29692 8.8 3.8 

2003/04 64812 24396 7.1 2.7 

2004/05 59373 21754 5.0 1.8 

2005/06 51097 18543 3.4 1.2 

2006/07 50486 20101 2.6 1.0 

2007/08 56309 24730 2.4 1.0 

2008/09 68328 31564 2.4 1.1 

2009/10 84698 38723 2.5 1.1 

2010/11 97900 41700 2.4 1.0 

2011/12 142903 65205 3.0 1.3 

2012/13 194074 98710 3.6 1.8 

2013/14 264195 142657 3.9 2.1 

2014/15 323335 175841 4.3 2.3 

2015/16 611947 349820 7.7 4.4 

annual growth rate 10.3 11.0 -46.8 -24.7 

pre crisis period -1.6 -3.8 -75.9 -51.5 

post crisis period 28.8 34.8 55.3 36.6 

Note: for estimating the growth rates for pre- and post- crisis periods, we followed 

the methodological framework utilised in Boyce (1976) 

Data Sources: CMIE, EPW,IBA   

Source : Authorscalculation 
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TABLE 3.2 TRENDS OF NPAs IN PUBLIC SECTOR BANKS 

             Year GNPA NNPA 

GNPAs as ratio 

to total advances 

(%) 

NNPAs as 

ratio to total 

advances (%) 

1996/97 43577 20285 17.84 9.18 

1997/98 45653 21232 16.02 8.15 

1998/99 51710 24211 15.89 8.13 

1999/00 53033 26187 13.98 7.42 

2000/01 54672 27977 12.37 6.74 

2001/02 56473 27958 11.09 5.82 

2002/03 54090 24877 9.36 4.53 

2003/04 51537 19335 7.79 3.06 

2004/05 48399 16904 5.51 1.99 

2005/06 41358 14566 3.64 1.32 

2006/07 38968 15145 2.66 1.05 

2007/08 40452 17836 2.22 0.99 

2008/09 44957 21155 1.97 0.94 

2009/10 59926 29375 2.19 1.09 

2010/11 74600 36000 2.42 1.09 

2011/12 117839 59391 3.32 1.53 

2012/13 165606 90036 3.63 2.01 

2013/14 228074 130624 4.37 2.56 

2014/15 278468 159951 5 2.9 

2015/16 539956 320375 9.6 5.7 

Annual Growth 9.9 11.1 
-49.8 -28.5 

   
Pre Crisis Period -3.9 -5.9 -80.7 -59.7 

Post Crisis Period 31.9 
39.3 83.2 55.1 

Average of post and 

pre crisis growth 

rates 

14 16.7 1.25 -2.3 

Note: for estimating the growth rates for pre- and post- crisis periods, we followed the 

methodological framework utilised in Boyce (1976) 

Data Sources: CMIE,EPW Source : Authorscalculation 
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TABLE 3.3: TRENDS OF NPAs IN PRIVATE BANKS 

Year GNPA NNPA GNPAs as 

ratio to total 

advances (%) 

NNPAs as 

ratio to total 

advances (%) 

1996/97 2542 1539 8.48 5.37 

1997/98 3186 1863 8.67 5.26 

1998/99 4655 2943 10.81 7.41 

1999/00 4761 3031 8.18 5.41 

2000/01 5963 3700 8.37 5.44 

2001/02 11662 6676 9.64 5.73 

2002/03 11782 3963 8.07 2.85 

2003/04 10381 4128 5.85 2.42 

2004/05 8782 4212 4.44 2.2 

2005/06 7811 3171 2.46 1.01 

2006/07 9256 4028 2.2 0.97 

2007/08 12997 5647 2.47 1.09 

2008/09 16926 7411 2.89 1.29 

2009/10 17639 6505 2.74 1.03 

2010/11 18100 4300 2.47 0.54 

2011/12 18315 4300 2.08 0.44 

2012/13 21071 5906 1.82 0.52 

2013/14 24542 8861 1.8 0.66 

2014/15 34106 14128 2.1 0.89 

2015/16 56185 26677 2.8 1.37 

annual growth rate 13.3 9.3 -37.7 -28 

pre crisis period 12.7 6.4 -52.9 -43.4 

post crisis period 14.1 13.4 -9 -0.6 

Average of post and 

pre crisis growth rates 
13.4         9.9 -30.9 -22 

Note: for estimating the growth rates for pre- and post- crisis periods, we followed the 

methodological framework utilised in Boyce (1976) 

Data Sources: CMIE, EPW 

Source : Authorscalculation 
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TABLE 3.4: TRENDS OF NPAs IN FORIGN BANKS 

Year GNPA NNPA 

GNPAs as 

ratio to total 

advances 

(%) 

NNPAs as 

ratio to total 

advances 

(%) 

1996/97 1181 516 4.29 1.92 

1997/98 1976 666 6.38 2.25 

1998/99 2357 866 7.59 2.94 

1999/00 2614 855 6.98 2.41 

2000/01 3106 785 6.84 1.82 

2001/02 2726 920 5.38 1.89 

2002/03 2845 903 5.25 1.73 

2003/04 2894 933 4.62 1.54 

2004/05 2192 639 2.85 0.85 

2005/06 1928 808 1.95 0.83 

2006/07 2263 927 1.77 0.73 

2007/08 2859 1247 1.75 0.77 

2008/09 6444 2996 3.8 1.81 

2009/10 7133 2977 4.26 1.82 

2010/11 5000 1200 2.51 0.61 

2011/12 6297 1412 2.68 0.61 

2012/13 7997 2680 2.97 1.02 

2013/14 11579 3172 3.87 1.09 

2014/15 10761 10761 3.28 0.5 

2015/16 15805 15805 4.3 0.76 

annual growth 13.7 -3.9 
-16.9 -8.6 

pre crisis 3.4 -10.8 
-35.8 -13 

post crisis 29.3 6.1 
17.9 -2.4 

Average of post and 

pre crisis growth 

rates 

16.35 -2.35 -8.95 -7.7 

Note: for estimating the growth rates for pre- and post- crisis periods, we followed the 

methodological framework utilised in Boyce (1976) 

Data Sources: CMIE,EPW 

Source : Authorscalculation 
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SECTION 3.3 

Recovery channels  

Specific measures have been taken for sectors where the incidence of NPA is high. To improve 

the resolution or recovery of bank loans, IBC (Insolvency and Bankruptcy Code) has been 

enacted and SARFAESI (Securitization and Reconstruction of Financial Assets and 

Enforcement of Security Interest) Act and RDDBFI (Recovery of Debts due to Banks and 

Financial Institutions) have been amended. Further, six new Debt Recovery Tribunals (DRTs) 

have been established for improving recovery. 

 The Securitization and Reconstruction of Financial Assets and Enforcement of Security 

Interest (SARFAESI) Act, 2002 is an Act to empower Banks / Financial Institutions to recover 

their non-performing assets without the intervention of the Court, through acquiring and 

disposing of the secured assets in NPA accounts with outstanding amount of Rs. 1 lakh and 

above. The banks have to first issue a notice. Then, on the borrower‟s failure to repay, they can: 

(i) Take possession of security and/or, (ii) Take over the management of the borrowing concern 

(iii) Appoint a person to manage the concern. 

 

Recovery of Debts Due to Banks and Financial Institutions (DRT) Act: The Act provides 

setting up of Debt Recovery Tribunals (DRTs) and Debt Recovery Appellate 

Tribunals (DRATs) for expeditious and exclusive disposal of suits filed by banks / Financial 

Institutions for recovery of their dues in NPA accounts with outstanding amount of Rs. 10 lakh 

and above.  Government has, so far, set up 33 DRTs and 5 DRATs all over the country. 

  

Under Section 89 of the Civil Procedure Code Lok Adalats provides resolution of disputes 

through Alternative dispute resolution(ADR) methods such as Arbitration, Conciliation, and 

Mediation. Lok Adalat mechanism offers expeditious, in-expensive and mutually acceptable 

way of settlement of disputes.  There are no court fees involved when fresh disputes are 

referred to it. It can take cognizance of any existing suit in the court as well as look into and 

adjudicate upon fresh disputes. If no settlement is arrived at, the parties can continue with court 

proceedings. Its decrees have legal status and are binding. In order to make a definite impact on 

reduction of NPAs, the scheme may include all NPA accounts, which are in "doubtful" and 

"loss" category, with outstanding balance of Rs.5 lakh (Rs. 10 lakh when the limit is enhanced) 

under Lok Adalat. There‟s no cut off date suggested since Lok Adalat is an on-going process. 

Table 3.8 shows the total NPAs recovered in SCBs from time period 2005/06 to 2015/16.  At a 

time when bad loans are witnessing a surge, the rate of recovery of bad assets by banks has 

taken a knock. The rate of recovery of total  non-performing assets (NPAs) was 10.3 per cent, 

or Rs 22,800 crore, out of the total NPAs of Rs 221,400 crore during fiscal ended March 2016, 

against Rs 30,800 crore (12.4 per cent) of the total amount of Rs 248,200 crore reported in 

March 2015. It can be clearly seen that the recovery rate is falling constantly over years 

whereas NPAs are increasing over years. There is a clearly a reverse trend in NPAs recovery 

and NPA amount as years pass by.   
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Table 3.5, Table 3.6, Table 3.7 shows the number of cases referred, amount involved, amount 

recovered and percentage of amount recovered to total amounts in debt recovery tribunals 

(DRT), Lok Adalats and Securitisation and Reconstruction of Financial Assets and 

Enforcement of Security Interest (SARFAESI) Act respectively in SCBs from time period 

2005/06 to 2015/16.From the analysis of the table 3.5, it is clear that the number of cases for 

the recovery of NPAs referred to DRTs is increasing through the study period and also the 

amount involved in these cases and the amount recovered through DRTs has increased. 

Percentage of amount recovered to total amount shows that it was most efficient in 2008-09 

where it recovers 81.1 percentage of the total amount involved in NPAs and in later years the 

amount recovered by DRTs was getting less significant. We can say that there is a major 

decrease in the percentage of amount recovered by DRTs of the NPAs of commercial banks 

over years.  

From the analysis of the Table 3.6, it is clear that the number of cases referred to Lok Adalats 

for the recovery of NPAs of commercial banks has increased largely in 2015/16 as compared to 

2005/06. However, if we look at the amount recovered by Lok Adalats during the study period, 

it shows a decline from 2005/06 to 2015/16, but it is much less than the other recovery 

channels. 

TABLE 3.5 : Showing NPAs recovery by SCBs through DRTs( Amount in crore) 

Years 
No. of cases 

referred 
Amount Involved 

Amount 

Recovered 

% of amount 

recovered to total 

amount 

2005/06 4028 9156 3463 37.8 

2006/07 4028 9156 3463 37.82 

2007/08 3728 5819 3020 51.8 

2008/09 2004 4130 3348 81.0 

2009/10 6019 9797 3133 31.9 

2010/11 12872 14092 3930 27.8 

2011/12 13365 24100 4100 17.0 

2012/13 13408 31000 4400 14.1 

2013/14 28258 55300 5300 9.5 

2014/15 22,004 6,04,00 42,00 6.9 

2015/16 24,537 6,93,00 64,00 9.2 

Data Source : CMIE, EPW 

Source : Authorscalculation 
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 From the analysis of the Table3.7, it is clear that the number of cases referred to SARFAESI 

Act and the amount of NPAs involved is increased largely during the study period. This is done 

because of the efficiency of SARFAESI Act in recovering these NPAs of commercial banks. 

From the table it is clear that the SARFAESI Act is able to recover higher amount and it is 

more consistent when compared to other Acts. This act has emerged as a blessing in disguise 

for the commercial banks as now they are using this act largely in recovering their NPAs in 

order to increase their profitability. 

.  The new „Insolvency and Bankruptcy Code, 2016‟ is considered as the biggest economic 

reform next only to GST. The Lok Sabha had earlier passed the Bill on 5th May, 2016.  The 

new rule is expected to force banks to recall loans, take early recovery action or sell NPAs to 

asset restructuring companies. Banks have started to convert their loans to equity, especially of 

the wilful defaulters. The Bill is expected to act as a catalyst in improving the NPA woes of 

banks. There are a number of key areas where the impact can be felt:  

TABLE 3.6 : Showing NPAs recovery by SCBs through Lok Adalats ( Amount in crore) 

Years 
No. of cases 

referred 
Amount Involved 

Amount 

Recovered 

% of amount 

recovered to total 

amount 

2005/06 160368 758 106 13.9 

2006/07 160368 758 106 13.9 

2007/08 186535 2142 176 8.2 

2008/09 548308 4023 96 2.3 

2009/10 778833 7235 112 1.5 

2010/11 616018 5254 151 2.8 

2011/12 476073 17200 200 1.1 

2012/13 840691 6600 400 6.0 

2013/14 1636957 23200 1400 6.0 

2014/15 2958313 31000 1000 3.2 

2015/16 4456634 72000 3200 4.4 

     Data Source : CMIE, EPW 

Source : Authorscalculation 
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TABLE 3.7 : Showing NPAs recovery by SCBs through SARFAESI Act ( Amount in crore) 

Years 
No. of cases 

referred 
Amount Involved 

Amount 

Recovered 

% of amount recovered 

to total amount 

2005/06 60178 9058 3749 41.3 

2006/07 60178 9058 3749 41.3 

2007/08 83942 7263 4429 60.9 

2008/09 61760 12067 3982 32.9 

2009/10 78366 14249 4269 29.9 

2010/11 118642 30604 11561 37.7 

2011/12 140991 35300 10100 28.6 

2012/13 190537 68100 18500 27.1 

2013/14 194707 94600 22400 23.6 

2014/15 175355 156800 25600 16.3 

2015/16 173582 80100 13200 16.4 

Data Source : CMIE, EPW Source : Authorscalculation 

 

TABLE 3.8 : Showing total NPAs recovery in SCBs ( Amount in crore) 

Years 
No. of cases 

referred 
Amount Involved 

Amount 

Recovered 

% of amount recovered 

to total amount 

2005/06 224574 18972 7318 38.5 

2006/07 224574 18972 7318 38.5 

2007/08 274205 15224 7625 50.0 

2008/09 612072 20220 7426 36.7 

2009/10 863218 31281 7514 24.0 

2010/11 747532 49950 15642 31.3 

2011/12 630429 76600 14400 18.7 

2012/13 1044636 105700 23300 22.0 

2013/14 1859922 173100 31100 17.9 

2014/15 3155672 248200 30800 12.4 

2015/16 4654753 221400 22800 10.2 

Data Source : CMIE, EPW 

Source : Authorscalculation 
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Impacts of NPAs on the efficiency of Indian Banks 

In this chapter we make an attempt to explore the impacts of NPAs on the efficiency of Indian 

banks. To achieve this objective we follow the follow the two step methodology framework. In 

the first step, we obtain Technical efficiency (TE) score of individual banks, operating in Indian 

banking industry using CCR and super efficiency DEA model. In the second step, we regress 

the TE
super

 on the NPA to see the impact of these impaired loans on the bank performance in 

India. The rest of the chapter is organized as follows, section 4.1 explains CCR and BCC 

model. The next section 4.2 explains the selection of variables and data base used in the present 

study. Section 4.3 presents empirical results. 

SECTION 4.1 

This section explains CCR and super efficiency DEA models. The CCR model is based on the 

constant returns to scale assumptions and provides overall TE scores. The super efficiency 

DEA model is a model, primarily used for ranking of efficient banks. The technical exposition 

of this DEA model is heavily borrowed from Kumar and Gulati (2014). 

CCR MODEL 

To illustrate input-oriented CCR DEA model, consider a set of n banks (j = 1,2,.....n) utilising 

quantities of inputs x 𝑥 ∈ 𝑅+
𝑚  to produce quantities of outputs 𝑦 ∈ 𝑅+

𝑠 . We can denote xij the 

amount of i
th

input used by the bank j (i=1,2,....m) and yrj the amount of the r
th

 output produced 

by the bank j (r= 1,2,...s). in the CCR model, the multiple-inputs and multiple-outputs of each 

are aggregated into a single virtual input and virtual output, respectively. The input-oriented TE 

score for target bank „o‟ can be obtained by solving the following fractional programming 

model:  

max𝑢 ,𝑣 𝑜 𝑢, 𝑣  = 
𝑉𝑖𝑟𝑡𝑢𝑎𝑙  𝑂𝑢𝑡𝑝𝑢𝑡  

𝑉𝑖𝑟𝑡𝑢𝑎𝑙  𝐼𝑛𝑝𝑢𝑡  
 = 

 𝑢𝑟  𝑦𝑟𝑜
𝑠
𝑟=1

 𝑣𝑖
𝑚
𝑖=1 𝑥𝑖𝑜

 

     subject to                                                                                              ( 1 )  

 𝑢𝑟𝑦𝑟𝑗
𝑠
𝑟=1

 𝑣𝑖
𝑚
𝑖=1 𝑥𝑖𝑗

 ≤ 1                         j = 1,2,...n 

𝑢𝑟   ≥ 𝜀                                 r = 1,2,...s 

𝑣𝑖  ≥ 𝜀                                   i = 1,2,....m 

Where yro= the amount of the r
th

output produced by the bank „o‟, xio = the amount of the i
th

 

input used by the bank „o‟, ur = the weight given to output r, vi = the weight given to input i, 𝜀 

= non-Archimedean ( infinitesimal ) constant.  
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  The objective of this model is to determine positive and unknown input and output weights 

that maximize the ratio of a virtual output to virtual input for bank „o‟. The constraints restrict 

that the ratio of virtual output to the virtual input for each bank to be less than or equal to 1. 

This implies that the maximal efficiency, 𝑜
∗ , is at most equal to 1.the justification for 𝜀 is 

twofold: first, to ensure that the denominator is never zero and second, to ensure that each input 

and output is considered. It is important to note that the optimal output and input weights (i.e. 

𝑢𝑟
∗ and 𝑣𝑟

∗) are obtained through optimization. (i.e. linear programming solution). Such 

optimization is performed separately for each bank in order to compute weights and efficiency 

scores. Charnes and Cooper (1962) developed a transformation from a fractional pro-gramming 

programming problem. By using the transformation of the variables, 

𝜇𝑟  = 𝑡𝑢𝑟  

𝑣𝑖  = 𝑡𝑣𝑖  

𝑡 =  
1

 𝑣𝑖     𝑥𝑖𝑜
𝑚
𝑖=1

 

the fractional CCR model ( 1 ) can be transformed into the following linear programming model, which 

is popularly known as „multiplier form‟ of CCR model: 

max𝜇 ,𝑣 𝑓𝑜   𝜇  =  𝜇𝑟
𝑠
𝑟=1 𝑦𝑟𝑜  

             subject to                                                                                         ( 2 ) 

 𝑣𝑖𝑥𝑖𝑜
𝑚
𝑖=1  = 1 

 𝜇𝑖𝑦𝑟𝑗
𝑠
𝑖=1 – 𝑣𝑖𝑥𝑖𝑗

𝑚
𝑖=1  ≤ 0                j = 1,2,...,n 

𝜇𝑟  ≥ 𝜖                                                       r = 1,2,....s 

𝑣𝑖  ≥ 𝜖                                                       i = 1,2,....m 

The dual programme of the model (3.2), which is popularly known as „envelopment form‟ of CCR 

model, is given as 

min𝜃𝐶𝐶𝑅   ,𝜆 ,𝑠+ ,𝑠− 𝑔𝑜   𝜃
𝐶𝐶𝑅   , 𝜆, 𝑠+ , 𝑠−   = 𝜃𝑜

𝐶𝐶𝑅– 𝜀 (  𝑠𝑟
+𝑠

𝑟=1 ,  𝑠𝑖
− 𝑚

𝑖=1 ) 

            Subject to 

 𝜆𝑗  
𝑛
𝑗=1 𝑥𝑖𝑗  + 𝑠𝑖

− = 𝜃𝑜
𝐶𝐶𝑅𝑥𝑖𝑜 i = 1,2,...m 

 𝜆
𝑗

𝑛
𝑗=1 𝑦𝑟𝑗 −  𝑠𝑟

+ = 𝑦𝑟𝑜                           r = 1,2,....s 

𝜆𝑗   ≥ 0                                                        j = 1,2,...,n 

𝑠𝑟
+, 𝑠𝑖

− ≥ 0 

                 0 <𝜖 ≤ 1 
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Note that the primal model has n + s + m + 1 constraints while the dual has m + s constraints. 

The name of banks (n) should usually be considered larger than the number of inputs and 

outputs ( m + s) in order to provide a fair degree of discrimination of results. In view of this, it 

is clear that the dual model (3) will be simpler to solve as it has n +1 fewer constraints than the 

primal model (2). It should be noted that both the primal (multiplier form) and dual 

(envelopment form) problems have the same solutions. 

Super-Efficiency Models 

When a DMU under evaluation is not included in the reference set of the envelopment models, 

the resulting DEA model are called super-efficiency model DEA (Zhu 2003). The first super-

efficiency model has been developed by Andersen and Petersen (1993) to provide strict ranking 

to all DMUs in the sample. Their idea is to explain figure 4.1. 

 

Fig 4.1 

Figure illustrates that A, B, C, D are efficient banks which make up the best practice frontier. 

The inefficient bank E is compared to a reference point which is a reference point which is the 

linear combination of the nearest peers on the efficient frontier. In case of bank E, the reference 

(or virtual) point E`, is a linear combination of C and D. The efficiency score of E is 𝑂𝐸` 𝑂𝐸  

which is less than one. The efficiency score of an inefficient bank remains the same under 

super-efficiency score and standard DEA approach. The difference exists only when it comes to 

an efficient bank. 

Now consider an efficient bank, say bank B. The efficiency score of bank B under the standard 

DEA model is determined by excluding B from the original reference set (line ABCD) and then 

compare B with a new reference set (ACD) formed by the efficient banks. Thus, the efficiency 

score of bank B under the super-efficiency model will be OB`/OB , which is greater than 1. 

This procedure makes the ranking of efficient banks possible (i.e higher super-efficiency score 
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implies higher rank). However, the inefficiency units which are not on the efficiency frontier, 

and with an initial DEA score of less than 1, would find their relative efficiency score 

unaffected by their exclusion from the reference set of banks. 

𝜃∗𝑠𝑢𝑝𝑒𝑟 =  min
𝜆 ,𝜃𝑠𝑢𝑝𝑒𝑟

𝜃𝑠𝑢𝑝𝑒𝑟  

                      subject to 

 𝜆𝑖

𝑛

𝑗=1
𝑗≠1

𝑥𝑖𝑗   ≤  𝜃𝑠𝑢𝑝𝑒𝑟  𝑥𝑖𝑜  

 𝜆𝑗  𝑦𝑟𝑗

𝑛

𝑗=1
𝑗≠0

 ≥  𝑦𝑟𝑜  

𝜆𝑗  ≥ 0 

SECTION 4.2 

Data and selection of variables 

The required data has been taken from Statistical tables relating to Banks in India, a publication 

of RBI. The study is confined to the financial years 2013/14, 2014/15, 2015/16. In an efficiency 

analysis the most daunting task is to select the input and output variables. The literature 

provides two broad approaches to select input and output variables. 

(1) Intermediation approach  

(2) Production approach  

 

In the most sited survey article by Berger and Humphrey (1997) it has been stated that 

production approach is suitable when we have branch level data. Since we are dealing with 

bank level data we followed intermediate approach for selecting input and output variables. 

Intermediate approach treats banks as financial intermediaries channelling funds between 

depositors and creditors. In the present study, the selected output variables are net interest 

(measured as the difference between interest earned and interest expanded) and non-interest 

income (proxied by other income). The input variables used for computing efficiency scores 

are operating expenses and interest expenses. Thus, the efficiency score captures the ability of 

the banks to generate interest income and non-interest income using the inputs of operating 

expenses and interest expenses. Variable selection was done using Milind Sathye (2002) 

paper. The choice of inputs and outputs are mostly standardised in DEA study. 

 

 



 

International Journal of Research in Economics and Social Sciences(IJRESS) 

Available online at: http://euroasiapub.org 

Vol. 8 Issue 12, December- 2018 

ISSN(o): 2249-7382 | Impact Factor: 6.939 | 

 

 

 

International Journal of Research in Economics and Social Sciences (IJRESS) 
Email:- editorijrim@gmail.com, http://www.euroasiapub.org 

  (An open access scholarly, peer-reviewed, interdisciplinary, monthly, and fully refereed journal.) 
585 

 

4. EMPIRICAL RESULTS  

 

Table 4.1, table 4.2, table 4.3 provides TE and TE
super

 scores for individual banks for the years 

2013/14, 2014/15, 2015/16 respectively. Table 4.4 provides a descriptive statistics obtained 

from CCR model. From these we observe that  

(1) Overall TE of Indian banking industry has increased from 0.5266 in 2013/14 to 0.8606 in 

2015/16. Thus the resource use efficiency of Indian banks improved during the period 

under consideration. Alternatively we can say that the amount of inefficiency reduced by 

about 34 percent in the Indian banking industry during the study period.  

(2) The efficiency of the banks belonging to all ownership groups improved during the period 

2014-2016. But the observed increase in efficiency was higher in public sector banks 

(about 45th percent) followed by the private sector banks (about 39 percent) and foreign 

banks (about 12 percent). The increase in efficiency of the public sector banks is also 

accompanied by the reduction in the variability. (SD= 0.07287 in 2014 versus SD= 

0.05124 in 2016) this indicates that there is a process of catching up in the public sector 

banks. Thus the inefficient public sector banks initially have become efficient overtime. 

However such a catching up effect was completely missing in private banks. 
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Table 4.1 : Efficiency scores of Indian banks in year 2016 

Public Sector 

Banks 
TE 

TE 
super 

Private 

Sector Banks 
TE 

TE 
super Foreign Banks TE 

TE 
super 

STATE BANK 

OF BIKANER & 

JAIPUR 

0.8492

7 

0.8492

7 
AXIS BANK 

0.9064

1 

0.9064

1 

ABU DHABI 

COMMERCIAL 

BANK 

0.8987

1 

0.8987

1 

STATE BANK 

OF 

HYDERABAD 

0.8860

6 

0.8860

6 

BANDHAN 

BANK 

0.3104

1 

0.3104

1 

BANK OF 

BAHRAIN & 

KUWAIT B.S.C. 

0.8519

8 

0.8519

8 

STATE BANK 

OF INDIA 

0.8363

3 

0.8363

3 

CATHOLIC 

SYRIAN 

BANK LTD 

0.7671

3 

0.7671

3 

BANK OF NOVA 

SCOTIA 

1.0000

0 

1.1033

5 

STATE BANK 

OF MYSORE 

0.8380

1 

0.8380

1 

CITY UNION 

BANK 

LIMITED 

0.9193

4 

0.9193

4 

BANK OF 

TOKYO-

MITSUBISHI UFJ 

LTD 

0.9766

6 

0.9766

6 

STATE BANK 

OF PATIALA 

0.9286

5 

0.9286

5 

DCB BANK 

LIMITED 

0.7238

8 

0.7238

8 

BARCLAYS 

BANK PLC 

0.7183

9 

0.7183

9 

STATE BANK 

OF 

TRAVANCORE 

0.9110

2 

0.9110

2 

DHANLAXM

I BANK 

0.7050

9 

0.7050

9 
CITIBANK N.A. 

1.0000

0 

1.2263

0 

ALLAHABAD 

BANK 

0.8879

1 

0.8879

1 

FEDERAL 

BANK 

0.8067

1 

0.8067

1 

COOPERATIEVE 

RABOBANK U.A. 

0.8427

3 

0.8427

3 

ANDHRA 

BANK 

0.9323

5 

0.9323

5 
HDFC BANK 

0.7548

1 

0.7548

1 

CREDIT 

AGRICOLE 

0.8800

8 

0.8800

8 

BANK OF 

BARODA 

0.8923

6 

0.8923

6 
ICICI BANK 

1.0000

0 

1.1364

4 
DBS BANK LTD. 

0.7325

6 

0.7325

6 

BANK OF 

INDIA 

0.8430

7 

0.8430

7 
IDFC BANK 

1.0000

0 

1.0395

4 

DEUTSCHE 

BANK AG 

0.7947

7 

0.7947

7 

BANK OF 

MAHARASHTR

A 

0.8826

0 

0.8826

0 

INDUSIND 

BANK 

0.8916

4 

0.8916

4 

HONGKONG AND 

SHANGHAI 

BANKING 

CORPN.LTD. 

0.7665

2 

0.7665

2 

CANARA 

BANK 

0.9579

9 

0.9579

9 

JAMMU & 

KASHMIR 

BANK LTD 

0.7716

7 

0.7716

7 

SBM 

BANK(MAURITIU

S) LTD 

0.6964

9 

0.6964

9 

CENTRAL 

BANK OF 

INDIA 

0.7900

5 

0.7900

5 

KARNATAK

A BANK 

LTD 

0.9040

9 

0.9040

9 

STANDARD 

CHARTERED 

BANK 

0.7735

1 

0.7735

1 

CORPORATIO

N BANK 

0.9907

7 

0.9907

7 

KARUR 

VYSYA 

BANK 

0.8454

4 

0.8454

4 
Average 

0.8409

5  

      

DENA BANK 
0.8833

2 

0.8833

2 

KOTAK 

MAHINDRA 

BANK LTD 

0.6538

2 

0.6538

2    

      
IDBI BANK 

LIMITED 

0.9994

4 

0.9994

4 

LAKSHMI 

VILAS 

BANK 

0.8947

2 

0.8947

2    

INDIAN BANK 
0.9036

5 

0.9036

5 

NAINITAL 

BANK 

0.8066

1 

0.8066

1    

INDIAN 

OVERSEAS 

BANK 

0.8904

4 

0.8904

4 
RBL 

0.8217

4 

0.8217

4    

ORIENTAL 0.9348 0.9348 SOUTH 0.8770 0.8770
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BANK OF 

COMMERCE 

3 3 INDIAN 

BANK 

0 0 

PUNJAB AND 

SIND BANK 

0.9651

4 

0.9651

4 

TAMILNAD 

MERCANTIL

E BANK 

LTD 

0.8801

9 

0.8801

9    

PUNJAB 

NATIONAL 

BANK 

0.8922

7 

0.8922

7 

YES BANK 

LTD. 

0.9281

1 

0.9281

1    

SYNDICATE 

BANK 

0.8677

6 

0.8677

6 
Average 

0.8175

6     

UCO BANK 
0.9695

3 

0.9695

3       

UNION BANK 

OF INDIA 

0.9121

3 

0.9121

3       

UNITED BANK 

OF INDIA 

0.9454

8 

0.9454

8       

VIJAYA BANK 
0.9492

7 

0.9492

7       

Average 
0.9053

7        

Source : Authors calculation  

 

Table 4.2 :Efficiency scores of Indian banks in year 2015 

Public Sector 

Banks 
TE TE 

super private sector 

banks 
TE TE 

super 
Foreign Banks TE TE

super 

STATE BANK OF 

BIKANER & 

JAIPUR 

0.62006 0.62006 AXIS BANK 0.69039 0.69039 AB BANK LIMITED 1.00000 2.76560 

STATE BANK OF 

HYDERABAD 
0.58599 0.58599 

CATHOLIC 

SYRIAN 

BANK LTD 

0.32374 0.32374 

ABU DHABI 

COMMERCIAL 

BANK 

0.57279 0.57279 

STATE BANK OF 

INDIA 
0.57880 0.57880 

CITY UNION 

BANK 

LIMITED 

0.62246 0.62246 

AMERICAN 

EXPRESS 

BANKING CORP. 

0.47396 0.47396 

STATE BANK OF 

MYSORE 
0.51994 0.51994 

DCB BANK 

LIMITED 
0.53039 0.53039 

BANK OF 

AMERICA N.A. 
1.00000 1.06524 

STATE BANK OF 

PATIALA 
0.48260 0.48260 

DHANLAXMI 

BANK 
0.32856 0.32856 

BANK OF 

BAHRAIN & 

KUWAIT B.S.C. 

0.81339 0.81339 

STATE BANK OF 

TRAVANCORE 
0.45314 0.45314 

FEDERAL 

BANK 
0.55844 0.55844 

BANK OF NOVA 

SCOTIA 
1.00000 1.25380 

ALLAHABAD 

BANK 
0.60821 0.60821 HDFC BANK 0.71066 0.71066 

BANK OF TOKYO-

MITSUBISHI UFJ 

LTD 

1.00000 1.10665 

ANDHRA BANK 0.59485 0.59485 ICICI BANK 0.74169 0.74169 
BARCLAYS BANK 

PLC 
0.99752 0.99752 

BANK OF 

BARODA 
0.62542 0.62542 

INDUSIND 

BANK 
0.59938 0.59938 CITIBANK N.A. 0.96281 0.96281 

BANK OF INDIA 0.51844 0.51844 
ING VYSYA 

BANK 
0.49849 0.49849 CTBC BANK 0.66790 0.66790 

BANK OF 

MAHARASHTRA 
0.56844 0.56844 

JAMMU & 

KASHMIR 

BANK LTD 

0.71742 0.71742 DBS BANK LTD. 0.53616 0.53616 

CANARA BANK 0.50201 0.50201 
KARNATAKA 

BANK LTD 
0.49112 0.49112 

DEUTSCHE BANK 

AG 
0.96015 0.96015 
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CENTRAL BANK 

OF INDIA 
0.48290 0.48290 

KARUR 

VYSYA 

BANK 

0.50439 0.50439 
FIRSTRAND BANK 

LTD 
0.27106 0.27106 

CORPORATION 

BANK 
0.57732 0.57732 

KOTAK 

MAHINDRA 

BANK LTD 

0.61258 0.61258 

HONGKONG AND 

SHANGHAI 

BANKING 

CORPN.LTD. 

0.65004 0.65004 

DENA BANK 0.46806 0.46806 
LAKSHMI 

VILAS BANK 
0.47232 0.47232 JSC VTB BANK 1.00000 17.06609 

IDBI BANK 

LIMITED 
0.59652 0.59652 RBL 0.45345 0.45345 

ROYAL BANK OF 

SCOTLAND N.V. 
0.54479 0.54479 

INDIAN BANK 0.56796 0.56796 

SOUTH 

INDIAN 

BANK 

0.51161 0.51161 SBERBANK 1.00000 1.06634 

INDIAN 

OVERSEAS 

BANK 

0.47217 0.47217 

TAMILNAD 

MERCANTILE 

BANK LTD 

0.57837 0.57837 

SBM 

BANK(MAURITIUS) 

LTD 

1.00000 1.28598 

ORIENTAL 

BANK OF 

COMMERCE 

0.57714 0.57714 
YES BANK 

LTD. 
0.62161 0.62161 SONALI BANK 0.59041 0.59041 

PUNJAB AND 

SIND BANK 
0.42782 0.42782 Average 0.55616 

 

STANDARD 

CHARTERED 

BANK 

0.94901 0.94901 

PUNJAB 

NATIONAL 

BANK 

0.61680 0.61680 
   

Average 0.79950 
 

SYNDICATE 

BANK 
0.55741 0.55741 

      

  
UCO BANK 0.74869 0.74869 

      
UNION BANK OF 

INDIA 
0.51855 0.51855 

      

UNITED BANK 

OF INDIA 
0.57629 0.57629 

      

VIJAYA BANK 0.43352 0.43352 
      

Average 0.54920 
      

Source : Authorscalculation 
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Table 4.3 :Efficiency scores of Indian banks in year 2014 

Public Sector Banks TE 
TE 

super 
private sector banks TE 

TE 
super 

Foreign Banks TE 
TE 

super 

STATE BANK OF 

BIKANER & JAIPUR 

0.41

489 

0.41

489 
AXIS BANK 

0.51

646 

0.516

46 
AB BANK LIMITED 

1.00

000 

2.68

859 

STATE BANK OF 

HYDERABAD 

0.50

933 

0.50

933 

CATHOLIC SYRIAN 

BANK LTD 

0.27

845 

0.278

45 

ABU DHABI COMMERCIAL 

BANK 

0.55

963 

0.55

963 

STATE BANK OF 

INDIA 

0.41

251 

0.41

251 

CITY UNION BANK 

LIMITED 

0.49

466 

0.494

66 

BANK OF BAHRAIN & KUWAIT 

B.S.C. 

0.54

158 

0.54

158 

STATE BANK OF 

MYSORE 

0.42

408 

0.42

408 
DCB BANK LIMITED 

0.34

524 

0.345

24 
BANK OF NOVA SCOTIA 

1.00

000 

2.74

430 

STATE BANK OF 

PATIALA 

0.38

102 

0.38

102 
DHANLAXMI BANK 

0.23

496 

0.234

96 

BANK OF TOKYO-MITSUBISHI 

UFJ LTD 

0.90

702 

0.90

702 

STATE BANK OF 

TRAVANCORE 

0.38

043 

0.38

043 
FEDERAL BANK 

0.45

547 

0.455

47 
BARCLAYS BANK PLC 

0.71

894 

0.71

894 

ALLAHABAD BANK 
0.46

268 

0.46

268 
HDFC BANK 

0.49

445 

0.494

45 
CITIBANK N.A. 

0.82

110 

0.82

110 

ANDHRA BANK 
0.48

170 

0.48

170 
ICICI BANK 

0.51

244 

0.512

44 
CREDIT AGRICOLE 

0.62

245 

0.62

245 

BANK OF BARODA 
0.50

096 

0.50

096 
INDUSIND BANK 

0.45

545 

0.455

45 
CTBC BANK 

0.46

792 

0.46

792 

BANK OF INDIA 
0.48

556 

0.48

556 
ING VYSYA BANK 

0.36

204 

0.362

04 
DBS BANK LTD. 

0.45

933 

0.45

933 

BANK OF 

MAHARASHTRA 

0.42

600 

0.42

600 

JAMMU & KASHMIR 

BANK LTD 

0.64

821 

0.648

21 
DEUTSCHE BANK AG 

0.57

202 

0.57

202 

CANARA BANK 
0.44

602 

0.44

602 

KARNATAKA BANK 

LTD 

0.36

927 

0.369

27 

HONGKONG AND SHANGHAI 

BANKING CORPN.LTD. 

0.52

683 

0.52

683 

CENTRAL BANK OF 

INDIA 

0.36

831 

0.36

831 
KARUR VYSYA BANK 

0.38

527 

0.385

27 
MIZUHO BANK LTD 

1.00

000 

2.28

149 

CORPORATION 

BANK 

0.47

921 

0.47

921 

KOTAK MAHINDRA 

BANK LTD 

0.43

750 

0.437

50 

ROYAL BANK OF SCOTLAND 

N.V. 

0.58

369 

0.58

369 

DENA BANK 
0.45

356 

0.45

356 

LAKSHMI VILAS 

BANK 

0.38

545 

0.385

45 
SBERBANK 

0.77

330 

0.77

330 

IDBI BANK LIMITED 
0.55

678 

0.55

678 
RBL 

0.30

837 

0.308

37 
SBM BANK(MAURITIUS) LTD 

0.93

147 

0.93

147 

INDIAN BANK 
0.45

420 

0.45

420 
SOUTH INDIAN BANK 

0.46

190 

0.461

90 
SONALI BANK 

0.86

833 

0.86

833 

INDIAN OVERSEAS 

BANK 

0.44

608 

0.44

608 

TAMILNAD 

MERCANTILE BANK 

LTD 

0.52

402 

0.524

02 

STANDARD CHARTERED 

BANK 

0.71

611 

0.71

611 

ORIENTAL BANK OF 

COMMERCE 

0.52

598 

0.52

598 
YES BANK LTD. 

0.49

067 

0.490

67 
Average 

0.72

610  

PUNJAB AND SIND 

BANK 

0.37

881 

0.37

881 
Average 

0.42

949     

PUNJAB NATIONAL 

BANK 

0.50

639 

0.50

639       

SYNDICATE BANK 
0.48

653 

0.48

653       

UCO BANK 
0.71

673 

0.71

673       

UNION BANK OF 

INDIA 

0.42

800 

0.42

800       

UNITED BANK OF 

INDIA 

0.45

812 

0.45

812       

VIJAYA BANK 
0.36

583 

0.36

583       

Average 
0.45

960 

 

      

Source : Authorscalculation 
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Table 4.4:Descriptive Statistics of TE of Indian Banks 

Statis

tics 

2014 2015 2016 

Pub

lic 

Priva

te 

Forei

gn 

Indu

stry 

Pub

lic 

Priva

te 

Fore

ign 

Indu

stry 

Publ

ic 

Priv

ate 

Fore

ign 

Indu

stry 

N 26 19 18 63 26 19 20 65 26 21 13 60 

Mean 
0.45

960 

0.429

49 

0.726

10 

0.52

666 

0.54

920 

0.556

16 

0.79

95 

0.62

825 

0.90

537 

0.81

756 

0.84

095 

0.86

068 

Medi

an 

0.45

388 

0.455

45 

0.718

94 

0.48

170 

0.56

820 

0.558

44 

0.95

458 

0.57

837 

0.89

801 

0.84

544 

0.84

273 

0.88

469 

SD 
0.07

287 

0.100

1082 

0.191

8421 

0.17

7394 

0.07

266 

0.118

5156 

0.23

5066 

0.18

8846 

0.05

1244 

0.14

8067 

0.10

5618 

0.11

1539 

Mini

mum 

0.36

583 

0.234

96 

0.459

33 

0.23

496 

0.42

782 

0.323

74 

0.27

106 

0.27

106 

0.79

005 

0.31

041 

0.69

649 

0.31

041 

Maxi

mum 

0.71

673 

0.648

21 

1.000

00 

1.00

000 

0.74

869 

0.741

69 
1 

1.00

000 

0.99

944 

1.00

000 

1.00

000 

1.00

000 

Q1 
0.41

719 

0.365

659 

0.562

7299 

0.42

5043 

0.48

768 

0.494

8032 

0.58

6001 

0.50

4393 

0.88

278 

0.76

7128 

0.76

6516 

0.80

6686 

Q3 
0.48

629 

0.494

5554 

0.897

3479 

0.55

8207 

0.59

263 

0.622

0335 
1 

0.69

0394 

0.94

2818 

0.90

4089 

0.89

8714 

0.92

8245 

Source : Authorscalculation 
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Table 4.5 : Ranking of Bank 

 
2014 2015 2016 

Ranking Banks 
TE 

super 
Banks TE super Banks 

TE 

super 

1 
BANK OF NOVA 

SCOTIA 
2.74430 JSC VTB BANK 17.06609 CITIBANK N.A. 1.22630 

2 AB BANK LIMITED 2.68859 AB BANK LIMITED 2.76560 ICICI BANK 1.13644 

3 MIZUHO BANK LTD 2.28149 

SBM 

BANK(MAURITIUS) 

LTD 

1.28598 
BANK OF NOVA 

SCOTIA 
1.10335 

4 

SBM 

BANK(MAURITIUS) 

LTD 

0.93147 
BANK OF NOVA 

SCOTIA 
1.25380 IDFC BANK 1.03954 

5 
BANK OF TOKYO-

MITSUBISHI UFJ LTD 
0.90702 

BANK OF TOKYO-

MITSUBISHI UFJ LTD 
1.10665 IDBI BANK LIMITED 0.99944 

6 SONALI BANK 0.86833 SBERBANK 1.06634 
CORPORATION 

BANK 
0.99077 

7 CITIBANK N.A. 0.82110 
BANK OF AMERICA 

N.A. 
1.06524 

BANK OF TOKYO-

MITSUBISHI UFJ LTD 
0.97666 

8 SBERBANK 0.77330 
BARCLAYS BANK 

PLC 
0.99752 UCO BANK 0.96953 

9 
BARCLAYS BANK 

PLC 
0.71894 CITIBANK N.A. 0.96281 

PUNJAB AND SIND 

BANK 
0.96514 

10 UCO BANK 0.71673 DEUTSCHE BANK AG 0.96015 CANARA BANK 0.95799 

11 
STANDARD 

CHARTERED BANK 
0.71611 

STANDARD 

CHARTERED BANK 
0.94901 VIJAYA BANK 0.94927 

12 
JAMMU & KASHMIR 

BANK LTD 
0.64821 

BANK OF BAHRAIN 

& KUWAIT B.S.C. 
0.81339 

UNITED BANK OF 

INDIA 
0.94548 

13 CREDIT AGRICOLE 0.62245 UCO BANK 0.74869 
ORIENTAL BANK OF 

COMMERCE 
0.93483 

14 
ROYAL BANK OF 

SCOTLAND N.V. 
0.58369 ICICI BANK 0.74169 ANDHRA BANK 0.93235 

15 DEUTSCHE BANK AG 0.57202 
JAMMU & KASHMIR 

BANK LTD 
0.71742 

STATE BANK OF 

PATIALA 
0.92865 

16 
ABU DHABI 

COMMERCIAL BANK 
0.55963 HDFC BANK 0.71066 YES BANK LTD. 0.92811 

17 IDBI BANK LIMITED 0.55678 AXIS BANK 0.69039 
CITY UNION BANK 

LIMITED 
0.91934 

18 
BANK OF BAHRAIN 

& KUWAIT B.S.C. 
0.54158 CTBC BANK 0.66790 

UNION BANK OF 

INDIA 
0.91213 

19 

HONGKONG AND 

SHANGHAI BANKING 

CORPN.LTD. 

0.52683 

HONGKONG AND 

SHANGHAI BANKING 

CORPN.LTD. 

0.65004 
STATE BANK OF 

TRAVANCORE 
0.91102 

20 
ORIENTAL BANK OF 

COMMERCE 
0.52598 BANK OF BARODA 0.62542 AXIS BANK 0.90641 

21 

TAMILNAD 

MERCANTILE BANK 

LTD 

0.52402 
CITY UNION BANK 

LIMITED 
0.62246 

KARNATAKA BANK 

LTD 
0.90409 
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22 AXIS BANK 0.51646 YES BANK LTD. 0.62161 INDIAN BANK 0.90365 

23 ICICI BANK 0.51244 
STATE BANK OF 

BIKANER & JAIPUR 
0.62006 

ABU DHABI 

COMMERCIAL BANK 
0.89871 

24 
STATE BANK OF 

HYDERABAD 
0.50933 

PUNJAB NATIONAL 

BANK 
0.61680 

LAKSHMI VILAS 

BANK 
0.89472 

25 
PUNJAB NATIONAL 

BANK 
0.50639 

KOTAK MAHINDRA 

BANK LTD 
0.61258 BANK OF BARODA 0.89236 

26 BANK OF BARODA 0.50096 ALLAHABAD BANK 0.60821 
PUNJAB NATIONAL 

BANK 
0.89227 

27 
CITY UNION BANK 

LIMITED 
0.49466 INDUSIND BANK 0.59938 INDUSIND BANK 0.89164 

28 HDFC BANK 0.49445 IDBI BANK LIMITED 0.59652 
INDIAN OVERSEAS 

BANK 
0.89044 

29 YES BANK LTD. 0.49067 ANDHRA BANK 0.59485 ALLAHABAD BANK 0.88791 

30 SYNDICATE BANK 0.48653 SONALI BANK 0.59041 
STATE BANK OF 

HYDERABAD 
0.88606 

31 BANK OF INDIA 0.48556 
STATE BANK OF 

HYDERABAD 
0.58599 DENA BANK 0.88332 

32 ANDHRA BANK 0.48170 
STATE BANK OF 

INDIA 
0.57880 

BANK OF 

MAHARASHTRA 
0.88260 

33 
CORPORATION 

BANK 
0.47921 

TAMILNAD 

MERCANTILE BANK 

LTD 

0.57837 

TAMILNAD 

MERCANTILE BANK 

LTD 

0.88019 

34 CTBC BANK 0.46792 
CORPORATION 

BANK 
0.57732 CREDIT AGRICOLE 0.88008 

35 ALLAHABAD BANK 0.46268 
ORIENTAL BANK OF 

COMMERCE 
0.57714 

SOUTH INDIAN 

BANK 
0.87700 

36 
SOUTH INDIAN 

BANK 
0.46190 

UNITED BANK OF 

INDIA 
0.57629 SYNDICATE BANK 0.86776 

37 DBS BANK LTD. 0.45933 
ABU DHABI 

COMMERCIAL BANK 
0.57279 

BANK OF BAHRAIN 

& KUWAIT B.S.C. 
0.85198 

38 
UNITED BANK OF 

INDIA 
0.45812 

BANK OF 

MAHARASHTRA 
0.56844 

STATE BANK OF 

BIKANER & JAIPUR 
0.84927 

39 FEDERAL BANK 0.45547 INDIAN BANK 0.56796 
KARUR VYSYA 

BANK 
0.84544 

40 INDUSIND BANK 0.45545 FEDERAL BANK 0.55844 BANK OF INDIA 0.84307 

41 INDIAN BANK 0.45420 SYNDICATE BANK 0.55741 
COOPERATIEVE 

RABOBANK U.A. 
0.84273 

42 DENA BANK 0.45356 
ROYAL BANK OF 

SCOTLAND N.V. 
0.54479 

STATE BANK OF 

MYSORE 
0.83801 

43 
INDIAN OVERSEAS 

BANK 
0.44608 DBS BANK LTD. 0.53616 

STATE BANK OF 

INDIA 
0.83633 

44 CANARA BANK 0.44602 DCB BANK LIMITED 0.53039 RBL 0.82174 
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45 
KOTAK MAHINDRA 

BANK LTD 
0.43750 

STATE BANK OF 

MYSORE 
0.51994 FEDERAL BANK 0.80671 

46 
UNION BANK OF 

INDIA 
0.42800 

UNION BANK OF 

INDIA 
0.51855 NAINITAL BANK 0.80661 

47 
BANK OF 

MAHARASHTRA 
0.42600 BANK OF INDIA 0.51844 DEUTSCHE BANK AG 0.79477 

48 
STATE BANK OF 

MYSORE 
0.42408 

SOUTH INDIAN 

BANK 
0.51161 

CENTRAL BANK OF 

INDIA 
0.79005 

49 
STATE BANK OF 

BIKANER & JAIPUR 
0.41489 

KARUR VYSYA 

BANK 
0.50439 

STANDARD 

CHARTERED BANK 
0.77351 

50 
STATE BANK OF 

INDIA 
0.41251 CANARA BANK 0.50201 

JAMMU & KASHMIR 

BANK LTD 
0.77167 

51 
LAKSHMI VILAS 

BANK 
0.38545 ING VYSYA BANK 0.49849 

CATHOLIC SYRIAN 

BANK LTD 
0.76713 

52 
KARUR VYSYA 

BANK 
0.38527 

KARNATAKA BANK 

LTD 
0.49112 

HONGKONG AND 

SHANGHAI BANKING 

CORPN.LTD. 

0.76652 

53 
STATE BANK OF 

PATIALA 
0.38102 

CENTRAL BANK OF 

INDIA 
0.48290 HDFC BANK 0.75481 

54 
STATE BANK OF 

TRAVANCORE 
0.38043 

STATE BANK OF 

PATIALA 
0.48260 DBS BANK LTD. 0.73256 

55 
PUNJAB AND SIND 

BANK 
0.37881 

AMERICAN EXPRESS 

BANKING CORP. 
0.47396 DCB BANK LIMITED 0.72388 

56 
KARNATAKA BANK 

LTD 
0.36927 

LAKSHMI VILAS 

BANK 
0.47232 

BARCLAYS BANK 

PLC 
0.71839 

57 
CENTRAL BANK OF 

INDIA 
0.36831 

INDIAN OVERSEAS 

BANK 
0.47217 DHANLAXMI BANK 0.70509 

58 VIJAYA BANK 0.36583 DENA BANK 0.46806 

SBM 

BANK(MAURITIUS) 

LTD 

0.69649 

59 ING VYSYA BANK 0.36204 RBL 0.45345 
KOTAK MAHINDRA 

BANK LTD 
0.65382 

60 DCB BANK LIMITED 0.34524 
STATE BANK OF 

TRAVANCORE 
0.45314 BANDHAN BANK 0.31041 

61 RBL 0.30837 VIJAYA BANK 0.43352 
  

62 
CATHOLIC SYRIAN 

BANK LTD 
0.27845 

PUNJAB AND SIND 

BANK 
0.42782 

  

63 DHANLAXMI BANK 0.23496 DHANLAXMI BANK 0.32856 
  

64 
  

CATHOLIC SYRIAN 

BANK LTD 
0.32374 

  

65 
  

FIRSTRAND BANK 

LTD 
0.27106 

  

Source : Authorscalculation 
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Table 4.5 provides the ranking of the banks in each year of our study period on the bases of 

Andersen and Petersen super efficiency scores. In 2013/14 we note that there are three foreign 

banks which define the industry efficiency frontier. Since these banks have TE score equal one, 

obtained from CCR model and efficiency score greater than one, obtained from Andersen and 

Petersen model. These banks are Bank of Nova Scotia, AB Bank limited, Mizuho Bank Ltd. In 

the year 2015, seven banks defined the efficiency frontier of the Indian banking industry. 

Interestingly like the previous year all these banks are foreign banks. These banks are JSC VTB 

Bank, AB Bank Limited, SBM Bank (Mauritius) Ltd, Bank of Nova Scotia, Bank of Tokyo-

Mitsubishi UFJ Ltd, SBERBANK, And Bank OF America N.A. In the year 2016 four banks 

defined the industry efficiency frontier. And out of these four, two are private banks namely 

ICICI Bank and IDFC Bank. Other two foreign banks are Citibank and Bank of Nova Scotia. 

These evidences show that in the Indian banking industry, foreign banks dominate their 

domestic counter parts in defining industry‟s efficiency frontier. Thus the operating practices of 

these foreign banks are the bench mark for public and private banks.  

Efficiency and NPA’s a regression analysis  

In these regressions we have taken TE
super

 as the dependent variable instead of TE , because the 

TE range is from zero to one and application of OLS with TE as dependent variable is not 

appropriate. In that case Tobit analysis seems to be more appropriate but Tobit analysis is 

subject to severe criticism, due to presence of severe correlation in error term. Thus we feel that 

TE
super

 as the dependent variable would be more appropriate. Since the regression coefficients 

can be easily estimated by OLS. In the above regression there are four regressors( NPA, size, 

D1 and D2) . the variable NPA is the net NPA‟s. Size of the bank is measured by as log of Total 

assets. D1 and D2 are dummy variables for different ownership groups. D1  = 1 for public sector 

banks and 0 for others. And D2 = 1 for private banks and 0 for others.  We set a priori 

hypothesis that NPA‟s drag the efficiency performance of banks and therefore the coefficient 𝛽 

has a negative value.  

The empirical results are fitted in regressions for different years using the bank level data and 

are given in table 6. 

SECTION 4.3 

CONCLUSION 

The present chapter aims at exploring the level of TE in Indian banking industry as a while and 

across ownership groups. Two popular DEA models, namely CCR and Anderson Peterson 

super-efficiency are models have been employed further a regression analysis has been 

conducted to explore the empirical relationship between efficiency and non performing loans in 

Indian banking industry. The result of efficiency analysis highlights the following facts: 

(1) TE shows an increasing trend in Indian banking industry. 
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(2) The gain in the efficiency is relatively more in public sector banks relative to counter 

parts.  

(3) There are some strong indications of catching up effect in the public sector banks. this 

catching up effect indicates that initially inefficient banks observed an improvement in 

efficiency at the end of the period. 

(4) Most of the slots in the efficiency ranking are occupied by foreign banks. This provides 

clear indication that foreign banks in India are industry leaders and define efficiency 

frontier of Indian banking industry. Thus foreign banks operating in India employ best 

practices.  

The subsequent regression analysis provides something strange, which challenges over 

conventional wisdom. Empirically results do not spot out a priori expectation that impaired non 

performing loans effect the efficiency performance of banks. The efficiency performance of 

banks in India may be drawn by other bank specific and macro-economic variables. We feel 

that a more detailed exploration is needed in this context. Using the panel data for the longer 

period may perhaps provide a better outcome. In light of this we suggest that the future 

research on this subject matter would be based on the panel data analysis for a longer time 

period. 

 

 

5. SUMMARY AND CONCLUSION 

We calculated growth rates of NPAs in two sub-periods using the Kinked exponential model. 

We used these two sub-periods to study the growth rates of NPAs in pre and post Global 

Financial crisis and came to conclusions that there‟s a drastic increase in NPAs in post crisis 

period. And in specific among ownerships, public sector banks were observed to have high 

growth rates post crisis period.  

Then in section 2.2.1 we studied different recovery channels through which banks recovered 

their NPAs and observed that maximum percentage of recovery out of the total amount was 

done through SARFAESI Act.  

In chapter 3 we explored the impacts of NPAs on efficiency of Indian banking industry. We 

observed that overall technical efficiency of the industry improved over the study period and 

among different ownership‟s public sector banks had great increase in efficiency. Next we 

ranked all banks based on their TE
super

 efficiency scores and observed that most of the highest 

ranked banks are foreign banks thus setting the efficiency frontier of Indian banking industry.  

We then with the help of regression tested our hypothesis that banks efficiencies are affected by 

non-performing loans. But surprisingly we observed that all the regressions coefficients turned 
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to be insignificant, even after controlling for other variables like size and ownership groups. 

These results challenged our usual notion that non-performing loans affect efficiency level of 

banks. 
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