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Preface 

Preface 

Banks are the backbone of financial systems and play an important role in 

economic development of the countries. Banks are the highest financial 

intermediaries in our economy and therefore they always deserve careful study. 

Major changes took place in the functioning of Banks in India due to the 

economic reforms in India which was started in early nineties. It is a fact that 

reforms have changed the depth and width of financial system in India. The 

nature of the Indian banks are quickly changing due to financial deregulation, 

financial innovations, financial inclusion, advancement in technology, customers' 

demands etc. The high valuation in the capital markets and high growth rates in 

retail financing and product distribution have attracted a number of new players 

both global and domestic. The new entrants/ players with redefined business 

model based on advanced technology are likely to shape the future of the 

financial services and banking. Foreign banks and private sector banks in India 

have progressed well in the areas of technology upgradation in operations, 

extending the business hours, introduction of new products and various services. 

PSBs with their vast client base and unparallel treasury of trust are also evolving 

their own way to retain and attract new costumers. Indian banks are now facing 

competition from inside and outside the country from foreign entities and non

banking institution as well. In this highly competitive market, a question which 

strikes in the mind of regulators, managers, stakeholders, customers, and 

researchers like me is which banks and what types of banks will survive and 

dominate the Indian banking sector. Customers expect quality services with 

reasonable price, stakeholders expect assurance of reasonable returns, and 

managers want to know whether their banks can maintain market share and 

regulators desire smooth and efficient functioning of the banks for the 

development of the economy of the country. Only the efficient banks are able to 
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fulfill their expectation i.e. the success of banks for meeting these expectations 

largely depends on how efficiently they utilize their resources in delivering 

services. Efficiency, therefore, has become pivotal for banks' survival and 

growth. It has been empirically found that banks having high efficiency scores 

are much more likely to survive than banks which have relatively low scores. 

Against this backdrop, the present study intends to measure and examine the 

relative technical efficiency of the Indian banks using non-parametric frontier 

methodology- Data Envelopment Analysis (DEA). Though in our country some 

works have already been done in this area but there exists a lot of scope to 

undertake research work in this area wh1ch still remains under explored. 

There is a vast literature on bank efficiency using DEA technique 

particularly in Unilted States and other developed countries. But, the studies 

analyzing the efficiency of banks using this approach in India are fewer. As a 

result there has been a serious gap in this respect in India. Moreover, the 

attempts on the efficiency analysis of banks in Indian context are not in a 

comprehensive manner. Many of them use data for a single time period. While 

some studies concentrate on the efficiency of only public sector banks. Main 

focus of other studies is to show the impact of reform measures on the efficiency 

only. Therefore, the present study will be able to throw further light on the 

existing banking literature in Indian by analyzing the relative technical efficiency 

of different measures in a very comprehensive manner during the recent period 

covering from 2004-05 to 2007-08. 

In dealing with the benefits of the Indian banking sector, we try to 

categorise the banks from various angles. These categorizations help regulators 

to take various measures for improvement of efficiency of the Indian banking 

sector. 
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In dealing with the perception of the common people, stakeholders, 

managers, the study has developed a humble approach to provide strict rankings 

to the selected banks under study so that we can prepare a brief ranking of 

India's efficient banks: today and tomorrow. 

The main dilemma we face is the selection of appropriate input output 

variables for efficiency measurement that enables to capture multi dimensional 

functions of the banks and all sort of differences among the banks under study. 

However, the present study is expected to provide a brief overview of the 

efficiency level and efficiency positions of the individual Indian banks. The 

findings and suggestions of this study will be helpful for the policy makers, bank 

managers, customers, researchers, academicians along with the general readers 

who are interested about our vibrant banking sector. 
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Introduction 

1.1: Role of Bank:§ 

The importance of financial systems for economic development of a country is 

well recognized world wide [e.g., Levine and Zervos 1 
( 1998), Levine2 

( 1997), Raj an and 

Zingales3 (1998), King and Levine 4 (1993)] as well as in India [RBI5 (2000); 

Bhattacharya and Sivasubramanian6 (2003)]. A well-functioning financial sector 

facilitates efficient intermediation of financial resources. The more efficient a financial 

system is in resource generation and in its allocation, the greater is its contribution to 

economic growth'. Banks are the backbone of financial systems and play an important 

role in economic development of the countries including India. Banks are financial 

institutions that accept deposit and provide loans. They act as intermediaries in 

channelising funds from surplus units to deficit units. They also play a role in payment 

and settlement system and conduct of monetary policy. These financial activities are 

important in ensuring that the financial system and economy run smoothly and 

efficiently. An efficient system of financial intermediation also contributes to the risk 

mitigation process in the economy. Banks are the highest financial intermediaries in our 

economy and thert:fore they deserve careful study. 

1.2: Competition and Indian Banking Drives 

Over the years, the banking systems all over the world have witnessed a 

significant transformation underpinned by various factors - deregulation, globalization, 

technology innovation8
. The Indian banking industry has witnessed radial changes and 

has experienced different degrees of repressive policies in the transformational regulatory 

requirements regime after the introduction of financial sector reform in 1991. With these 

initiations laid through the first and second generation reforms, there has been substantial 

improvement in efficiency and performances of the Indian scheduled commercial banks 

of our country (R Mohan'~ 2006, Reddy 10 2002). This development has resulted in 

increased competitive pressure among the banks in India. Indian banks are now facing 

competition from inside and outside the country from foreign entities and non-banking 

institution also. Banks now compete on price of their input (deposit) and output (loan). 

Banks, therefore, have been introducing innovative products, seeking new source of 

2 
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income, diversifYing into non-traditional activities and econom!Zlng on capital 11
. Banks 

are constantly seeking new ways to add value to their services. ln this very completive 

market, the question "What drives performance?" is at the top of the minds of managers 

and policy makers alike. 

1.3: Public Banks, vs. Private Banks 

As per Phase II of roadmap started from April 2009, foreign banks may be 

permitted to have overall investment of 74 per cent (maximum) in the equity of private 

banks of India. So we have now gradually moved into a market driven competitive 

system. Three trends are found in this regard consolidation through merger and 

acquisitions, globalization of operations, and universalisation of banking. The expected 

deregulation in the financial service landscape alter April,2009, the high valuation in the 

capital markets and high growth rates in retail financing and product distribution have 

attracted a number of new players both global and domestic. The new entrants/players 

with redefined bus1iness model based on advanced technology are likely to shape the 

future of the finaneial services and banking. Foreign Banks and old and new Private 

Sector Banks in India, have progressed well m the areas of technology up-gradation in 

operations, extending the business hours, mtroduction of new products and services like 

"Any Where Banking'', "Any Time Money". "Electronic Fund Transfer", "Electronic 

Clearing", "Tele-Banking" etc. These new tools enabled them to improve the quality of 

service and introduce Value Added Products 12 Foreign banks have proved that they are 

more profitable than their counterpart domestic banks. PSBs are least active in FDI and 

FII areas and foreign banks are attracting huge foreign investment coming to India. In 

retail, Private Banks have developed leadership. The market share of PSBs in terms of 

total assets was 75.6 per cent in 2003. which reduced to 70.5 per cent in 2007. However, 

private banks, which had a share of 17.5 per cem in terms of total assets, stood at 21.5 per 

cent in 2007 and foreign banks which was 6.9 per cent in 2003 which increased to 8 

percent in 2007. Public sector banks in the country are losing around one per cent market 

share per annum on an average for over 15 years to the private sector, as per credit rating 

agency, Moody's
13

. On the other side public banks have extended the banking services to 

the people of rural areas. Yet reach to the rural India still remain a challenge for private 
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and foreign banks, though public banks has addressed the 1ssue through financial 

inclusion. PSBs with their vast client base and unparallel treasury of trust are also 

evolving their own way to retain and attract new costumers. 94.6% of the branches public 

banks have already been fully computerized. Out of 94.6 %, 67.7% branches are under 

CBS (as on 31.03.08. RBI). The recent developments in public sector such as 

advancement of technology and its use in almost all the sector of banks, reduction of 

employees through VRS scheme, securitization bill and professional attitude towards 

banking has greatly reduced costs, and NPA level, thereby increasing efficiency among 

public banks. The RBI noted that ·'Development after 1996 indicate that the majority of 

the public banks have been able to progress considerably towards the direction of passing 

the acid test of achieving competitive efticiency'' 14 They are not far ahead so far as 

modem banking approaches such as net banking, mobile banking etc. Public Sector 

Banks are aiming to divide customers into different segments on the basis of the type of 

service they would like to render and also trying to segregate their servicing counters in 

their respective branches to enable customer to have easy access to a particular 

transaction 15
. 

Over time Indian banking has attained to a fair amount of maturity in terms of 

services provided, products offered. Today's banking structure is transformed with the 

help of securitization and derivatives trading. Securitization has decreased the risk 

involved in the banking sector. 

1.4: Future Challen~es 

Indian banking has to face some challenges also. A few major challenges facing 

the Indian banks now are: threats of risks from globalization, implementation of Basel II; 

improvement of risk management systems; implementation of new accounting standards; 

enhancement of transparency and disclosures; enhancement of customer service; and 

application of technology. Besides the market is observing discontinuous growth driven 

by new products and services that include opportunities in credit cards, consumer finance 

and wealth management on the retail side, and in fee-based income and investment 

banking on the wholesale banking side requiring new skills in sales & marketing, credit 

4 
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and operations. The cost of intermediation remains high and bank penetration is limited 

to only a few customer segments and geographies. While bank lending has been a 

significant driver of GDP growth and employment, periodic instances of the "failure'' of 

some weak banks have often threatened the stability of the system. Structural weaknesses 

such as a fragmented industry structure, lack of institutional support infrastructure, 

restrictive labour laws, weak corporate governance and ineffective regulations beyond 

Scheduled Commercial Banks (SCBs), unless addressed, could seriously weaken the 

health of the sector and also affect future banking performance 16
. 

1.5: Banking Efficiency Issue 

The resultant competitive forces, coupled with future challenges faced and more 

stringent regulatory framework, have created pressure on the Indian banks to perform 

efficiently. Efficiency, therefore, has become critical for banks' survival and growth. It 

has been empirically found that banks receiving high efficiency scores are much more 

likely to survive than banks which have relatively low scores17
. Another study has 

validated a negative and significant relation between cost efficiency and the risk of a 

bank failure 18
• The assessment of efficiency and productivity of banking, thus, assumes 

high importance. Enhanced efficiency in banking can result in greater and more 

appropriate innovations, improved profitability as well as greater safety and soundness 

when the improvement in productivity is channeled towards strengthening capital buffers 

that absorb risk 19
• Moreover, banking efficiency or productivity measures could act as 

leading indicators for evolving strengths or weaknesses of the banking system and could 

enable pre-emptive steps by the regulator when necessary. Therefore, investigation and 

measurement of efficiency in the banking sector have always been the areas of interest of 

researchers, academicians, policy--makers and banks managers and customers. 

1.6: Objectives 

In Indian context, there are a lot of studies regarding banking performance and 

efficiency analysis especially from 1970s. But most of the studies have used accounting 

measures for estimating efficiency levels of the banks [e.g. Ram Mohan20 (2002), Rakesh 

Mohan
21 

(2006), Reddy22 (2002), C Rangarajan23 (1998) Mohan and Ray24 (2004), 
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Shunmugam and DasL'i (2004), Ataullah ct al?' (2004). Redd/-' (2004), Das et al. 2x 

(2005), Kumbhakar and Sarkar29 (2003), Sensanna ' 0 (2005), Das and Ghosh 31 (2006)]. 

Number of studies on banking efficiency in India using Data Envelopment Analysis 

(DEA) technique is not so high. Some notable studies using this approach have been 

made by the researchers to analyze the efficiency of the Indian banking sector [e.g. 

Bhattacharya et al. 32 (1997), Das (1997.n. l999q, 200035
). Sathye (200 I 36

, 200337
), Das 

et al.:18 (2004), Omprakash et a1. 1 '~ (2008). Debasish40 (2006), Kumar and Gulati'" (2008), 

Mohan and Ray42 (2003 ), Noulas and Ketkar 43 
( 1996). Saha and Ravishankar44 (2000), 

Ral'; (2007), Mukherjee et al.46 (2002)]. Most of them have used data for a single time 

period which makes it difficult to compare the efficiency over the time. While some 

studies concentrate on the efficiency of only public sector banks, others look at the 

relationship between ownership group and efficiency. Main focus of their studies is to 

show the impact of reform measures on the efficiency at aggregate level 1.e. comparing 

the efficiency level among the different ownership groups. Few studies have taken into 

consideration the bank size, income diversification as factors of efficiency variation. 

Majority studies have considered maximum 2 or 3 common inputs and outputs. Thus 

multidimensional nature of the recent banking operations have not been reflected in their 

studies. The impact of technology use. capitalization from owned fund. bank size, 

profitability, cost-revenue management ability. capital adequacy, non-performing 

assets(NPA) on bank performance has not been the main focus of their research. So, there 

is hardly any comprehensive study on measuring: and examining the efficiency of Indian 

banks. 

Therefore, some issues have to be addressed over the time as the 

reform process is entrenched further. With this background. present 

study adopts multiple measures of DEA efficiencies: overall technical 

efficiency, pure technical efficiency.. -;cale efficiency and super

efficiency of the selected individual Indian banks for in-depth efficiency 

analysis in the more recent period spanning 2004-05 to 2007-08. This 

study differs from other studies in at least three ways: (i) the time 

period (2005-08) taken in the analysis and 'ii 1 the DEA models used to 
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measure the effici1;.:ncy scores, (iii) the input-output variables specification in the DEA 

model. 

Therefore, the present study will be able to throw further light on the existing 

banking literature in Indian in the following way ·· 

First, the fact that despite the substantial structural changes and importance of the 

Indian banking sector, the sector has remained under research using DEA methodology 

compared to studit~s in other countries. The present study tries to fill this gap in the 

existing banking literature in India. 

Second, this study critically measures and examines the technical efficiency of a 

sample of 36 major Indian domestic commercial banks during the period 2005-2008 

using CCR and BCC model of data envelopment analysis. Present study provides the 

efficiency scores -- overall technical efficiency and pure technical efficiency on 

individual bank wise of each year and for the study period as a whole. This is contrary to 

the results of existing studies that reported the results at highly aggregated levels such as 

public versus private banks and with other groups. 

Third, the study categorizes the banks under evaluation into two groups- efficient 

and inefficient. 

Fourth, the study provides bank wise main source of technical inefficiency 

Fifth, the study also provides bank wise nature of returns to scale. 

Sixth, the study categorizes the efficient banks and inefficient banks separately 

from various angels to trace out the important features of the efficiency of Indian banks. 

Seventh, the study also indicates inefficient bank wise input output improvement 

plan in order to convert inputs into outputs in an efficient way. 

Eighth, present study investigates efficiency in terms of ownership group and 

bank size separately. 
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Ninth, the study also explores a new set of bank specific factors in addition to 

ownership pattern and bank size affecting efficiency variation among the banks. 

Lastly, the study also ranks the Indian banks based on the super efficiency score 

using Andersen and Petersens' 47 (1993) super-efficiency DEA model. Various financial 

performances parameters are also taken into consideration for overall rankings. No 

attempt has yet been made so far in this way f(x such a comprehensive ranking of the 

Indian banks. 

In short, the broad objective of this study: 

l. To estimate and examine the relative technical efficiency of Indian scheduled 

commercial domestJic banks for a period from 2004-05 to 2007-08. 

2. To provide strict ranking to the selected banks under study. 

3. To categorize banks of different efficiency status. 
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Indian Banking: An Overvtew since Independence 

2.1: A Brief History of Indian Banking Industry 

Banking in India has a long history and it has evolved over the years passing 

through various phases. The history of modem banking in India started in the first half of 

l81
h Century with the establishment of three presidency banks under Presidency Bank's 

act 1876 i.e. Bank of Calcutta latter renamed as Bank of Bengal ( 1806} Bank of Bombay 

( 1840) and Bank of Madras ( 1843 ). In 1921, all presidency banks were amalgamated to 

form the Imperial Bank of India. Imperial bank carried out limited central banking 

functions also prior to establishment of RBI. The Hilton Young Commission in 1926 

recommended the establishment of a separate bank in the country known as Reserve 

Bank of India'. So a bill was introduced in the Legislative Assembly in 1933 which led to 

the establishment of Reserve Bank on I April 1935 in accordance with the provisions of 

the Reserve Bank of India Act, 1934. After the establishment of Reserve Bank of India, 

the Imperial Bank was authorized to function as a sole agent of the Reserve Bank oflndia 

(RBI) at all places in India where the RBI had no branches. After the 1860 introduction 

of the concept limited liability, private banks began to appear, and foreign banks entered 

the market. From 1860 till the beginning of the 201hCentury, several joint stock banks 

were established (e.g. Oudh Commercial Bank in 1881 followed by the Punjab National 

Bank in 1895 and People's Bank in 190 I ). 

A brief evaluation of Indian Banking Industry smce independence can be 

summarized as follows. 

Pre-nationalization ]Period (1947- 1967) 

The entire banking was under the ownership and control of big industry houses. 

The banking scenario in the early independence phase raised three main issues2: (i) bank 

failures had raised concern regarding the soundness and stability of the banking sector; 

(ii) there was large concentration of resources in a few business families; and (iii) the 

share of agriculture in total bank credit was very small though the development of rural 

areas was accorded the highest priority in the first five year plan 1951-56. Before 

independence an important occasion in Indian banking history was the establishment of 

the Reserve bank of India in 1934. In 1955. the RBI acquired control of the Imperial 
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Bank of India which wa<> formed in 1921 by amalgamating three banks set up under the 

Presidency's act of 1876, which was re-christened the State Bank of India. Later, the 

State Banks of India (Subsidiary Banks) Act was passed in 1959 enabling SBI to take 

over eight former state associated banks as its subsidiaries. 

Post-nationalization Period (1967-1991) 

1969 the year was a landmark in the history of commercial banking India. 

Fourteen major banks were nationalised in 1969 and six in 1980. With this, the major 

segment of the banking sector came under the control of the Government. With the 

nationalization of commercial banks the country witnessed massive expansion of branch 

network especially in rural areas. This helped in mobilising deposits and stepping up the 

overall savings rate of the economy. Some other social controls were also implemented 

such as increasing priority sector lending targets. There was a shift of emphasis from 

industry to agriculture. 

Ketkar and Ketkar3 
( 1992), and Ketkar4 

( 1993) observed that bank nationalization has 

been a mixed blessing. Aggressive bank branch expansion program, especially in rural 

areas, has increased financial savings and investment but credit controls had a negative 

effect on the deposit mobilization, efficiency and profitability of PSBs. Notwithstanding, 

Indian banks, especially PSBs, have made remarkable progress in achieving social goals 

and bringing financial deepening along with catering to the needs of planned 

development in a mixed economy framework. 

From the mid-1960s to the early 1990s, the Government of India (GOI) 

increasingly used the banking system as an instrument to finance its own deficit 

(Hanson and Kathuria5 1999, Agarwal6 2003 ). This was done by high Cash Reserve 

Ratio (CRR) and Statutory Liquidity Ratio (SLR) . Along with high CRR and SLR (as 

high as 40% of the total lending in 1989-90), the operational freedom of the banks was 

curtailed. Bhattacharyya and Patelx 2003 and Reddy 9 
( 1998) observed that in the pre

reforms years, for every rupee of deposit in banks, only about one-third to one-half was 

available for lending to the commercial sector. Further, rates of return were low by 

international standards, the capital base had eroded, NP As were on the rise, and 
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customer service was below expectation '"- More important, the lack of proper 

disclosure norms led to many problems being kept under cover. Poor internal controls 

raised serious doubts about the integrity of the system itself 11
• The Non Performing 

Assets (NPA) increased from 14% in 1969 to 35.4% in 1990. Further. in 199211993, 

NPAs of27 PSBs amounted to 24% of total credit, only 15 PSBs achieved a net profit, 

and half of the PSBs faced negative net worth 11
• J agirdar13 

( 1996) observed that the 

average return on assets (ROA) in the second half of the 1980s was only about 0.15% 

which was abnormally low by all standards. Return on equity was higher about 9.5% but 

this was simply a reflection of low capitalization of Indian banking. In the language of 

Joshi and Little et al. 14 by 1996 the country had erected an unprofitable, inefficient and 

financially unsound banking sector. In this period the surprising thing is that the 

profitability of the Indian banks was extremely low inspite of the rapid growth of deposit 

through dramatic expansion of banks and bank branches throughout the country. 

The major factors that contributed a lot for deteriorating hank performance 

included (a) too stringent regulatory requirements (i.e., high cash reserve ratio (CRR) & 

statutory liquidity ratio (SLR) (h) low interest rates usually charged on government bonds 

(as compared with those on commercial advances); (c) directed and concessionallending; 

(d) administered interest rates; and (e) lack of competition etc. In addition, due to the 

expansionary policy pursued by RBI, the number of loss making bank branches increased, 

especially in rural areas, which depleted resources of the banking industry. However, bank 

nitionalisation creates its own problems like excessive bureaucratization, red-tapism and 

problem of trade unions ofbank employees. 

Banking Sector Reforms Period (1991-Till now) 

In 1991, Indian economy faced a maJor balance of payment crisis. The foreign 

exchange resources had almost disappeared. Fiscal deficit was high and the inflation rate 

reached double digits. This crisis led to Indian policy makers recognizing that a robust 

financial sector refomt was necessary to support economic reforms taken by the Indian 

economy in the year 1991 with an objective of brining about sustainable growth and 

development rapidly. [n this backdrop a wide range of banking sector reforms were 

17 



Indian Banking: An Overv1ew since Independence 

introduced in India in 1992 as an integral part of the economic refonns ( 1991) in two 

district phases. The;: financial sector reforms in India began as early as 1985 itself with the 

implementation of the recommendations of Chakrabarti committee 15 report. But the real 

momentum was given to it in 1992 with the implementation of recommendations of the 

Committee on Financial System (CFS) (Narasimham Committee 16 !) which focused on 

(a) deregulation (b) competition and (c) reliability. Almost all of the recommendations of 

the CFS have been implemented in a phased manner. In 1998 another committee, the 

committee on Banking Sector Reforms (BSR) (Narasimham Committee 17 II) was 

constituted with a greater emphasis on structural measures, improvement in disclosure 

and transparency standards in order to align with the international best practice. The 

recommendations of the BSR committee have also been implemented in a phased 

manner. Following are the important financial sector reforms introduced after I 992 

Entry deregulation, branch de-licensing, phased deregulation of interest rates, and 

permission to public sector banks to raise a maximum of 49% of equity in the capital 

market were among key measures aimed at improving bank efficiency. The reforms also 

aimed to improve bank profitability through the gradual reduction of the Cash Reserve 

Ratio (CRR) and the Statutory Liquidity Ratio (SLR). Further, in 1992, the Reserve 

Bank of India issued guidelines tor income recognition, asset classification and 

provisioning, and also adopted the Basle Accord capital adequacy standards. The 

government also established the Board of Financial Supervision (BFS) in the Reserve 

Bank of India and n~capitalized public-sector banks in order to give banks sufficient 

financial strength and to enable them to gain access to capital markets. In 1993, the 

Reserve Bank of India permitted private entry into the banking sector, provided that new 

banks were well capitalized and technologically advanced, and at the same time 

prohibited cross-holding practices with industrial groups. The RBI also aimed at 

reducing the banking sector's fragility by implementing Bank of International 

Settlements' (BIS) norms. The objective of these changes was to create a competitive 

environment in the medium and long run. and would lead to substantial gains in 

efficiency, profitability, and productivity. One of the major objectives of banking sector 

reforms in India was to promote t1exibility, operational autonomy and competition in the 

system and to raise the banking standards in India to the international best practices 

18 



Indian Banking: An Overv1ew smce Independence 

(Reddy 18
, 2002). 

During the last 16 years, an extensive program of banking reforms has been 

followed to strengthen market institutions and allow greater autonomy to the banks. The 

details on various reform measures and their impact on the structure of the Indian 

banking industry have been documented. Some notable references may be made to the 

works of Sen and Vaidya19 (1997), Hanson and Kathuria 20 (1999), Arun and Turner21 

(2002), Shirai22 (2002), Bhide et al23 (2002), Yoo24 (2005). 

2.2: Important Initiatives of Reform Process of Commercial Banks in India 

Some important initiative:s as a part of refonn process of commercial banks are listed 

below25
. 

>- The GOI has injected about 0.1% of GDP annually into weak public sector 

banks (Hanson 26 2005; Rangarajan272007). During the period 1992/1993 to 

2001/2002, GOI contributed some Rs. 177 billion, about I. 9% of the 1995/1996 

GDP, to nationalized banks (Mohan and Prasad 282005). 

';.. In 1993, the State Bank oflndia (SBI) Act, 1955 was amended to promote partial 

private shareholding. The SBl became the tirst PSB to raise equity in the capital 

markets. The amendment of the Banking Regulation Act in 1994 allowed the 

PSBs to raise private equity up to 49% of paid up capital. Since then 20 PSBs 

have diversified their ownership, although the government has remained as 

the largest shareholder. 

>- India adopted the Basel Accord Capital Standards in April 1992. An 8% capital 

adequacy ratio was introduced in phases between 1993-1996, according to 

banks ownership and scope of their operations. Now it is 9%. 

>- The time for classification of assets as non-performing has been tightened over 

the years, with a view to move towards the international best practice norm of 

90 days by end 2004 . 

.,_, From 2000--2001, the PSBs are required to attach the balance sheet of their 

subsidiaries to their balance sheets. 

>- In 1993, the RBI issued guidelines concerning the establishment of new private 
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sector banks. Nine new private banks have entered the market since then. In 

addition, over 20 foreign banks have started their operations since 1994. 

'Y A high powered Board of Financial Supervision (BFS) has been constituted in 

1994. BFS exercised the power of supervision in relation to the banking 

companies,. financial institutions, and non-banking companies, creating an 

arms-length relationship between regulation and supervision. On-site supervision 

was introduced In 1995, and annual supervision of capital adequacy, asset 

quality, management quality, earnings, liquidity, and systems (CAMELS) was 

introduced in 1997. 

'y Strengthening of prudential framework by developing sound risk management 

system and encouraging transparency and accountability. 

> Implementation of Risk based supervision (RBS) 

Merger and amalgamation of banks (The mergers between non-banking financial 

companies and banks as also between private sector banks are now permitted, 

subject to the RBI guidelines issued on May II, 2005.i9 

> Managerial autonomy of public sector banks. 

> Implementation of the new capital adequacy framework (Basel II norms) - As 

regards the timeframe for implementation of Basel II framework, the foreign 

banks operating in India and the Indian banks with foreign branches are required 

to adopt the Stancladrised Approach for credit risk and the Basic Indicator 

Approach for the operational risk, with effect from March 31, 2008. All other 

commercial banks are required to adopt these approaches not later than March 31, 

2009. 

> The enactment of Securitization, Reconstruction of Financial Assets and 

Enforcement of Security Interest (SARFAESI) Act, 2002 addressing the problem 

ofNPAs. 

,. Improvement of customer services through Customer Services Committee of the 

Board, banking Ombudsman etc. 

> Credit Information Bureau of India Ltd. (CIBIL) for compilation and 

dissemination of credit information covering data on defaults to the financial 

system. 
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;- Technology use in banking operations - RBI has played a proactive role in the 

implementation of IT in the banking sector. JT based initiatives - A TM, Internet 

banking, mobile banking, telephone banking i.e. any where any time banking has 

improved the customer services and overall systematic efficiency of this sector. 

However the Policy makers, which comprise the Reserve Bank of India (RBI), 

Ministry of Finance and related government and financial sector regulatory entities, have 

made several notabile efforts time to time to improve regulation and supervision in the 

sector. Various reform measures along with constant regulation and supervision resulted 

in an improvement in profitability, financial health, soundness and overall efficiency of 

the banking sector. The sector now compares favorably with banking sectors in the region 

on metrics like growth, profitability and non-performing assets (NPAs) level. A few 

banks have established an outstanding track record of innovation, growth and value 

creation. This is reflected m their market valuation. Now India is on the global map as 

one of the fastest growing economies. At present Indian economy continues on a 

sustainable high economic growth. The GOP growth has averaged 7.6 percent during the 

I 01
h five year plan (2002-03 - 2006-07), highest during any plan period. 

Despite substantial improvements in the banking sector reforms some issues or maJor 

challenges that are likely to be faced by Indian Banking Industry in coming few years ( as 

per Report on Currency and Finance 2007-08 . RB 0 :-

>- Managing Resource Mobilisation 

>- Managing Capital and Risk 

>- Financial Inclusion 

" Competition and Consolidation 

>- Regulatory and Supervisory Challenges in Banking 

2. 3: The Structure of Indian Banking Sector 

The Reserve Bank of India (RBI) is the central bank of the country that regulates 

the operations of other banks, manages money supply, and discharges other myriad 

responsibilities that are usually associated with a central bank. The banking system in 
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India comprises commercial and co-operative banks. of which the former accounts for 

more than 90 percent of the assets of the banking system and banks within the category of 

commercial banks, there are two types: i) schedule commercial banks (i.e., which are 

listed in Schedule II of the Reserve Bank of India Act, 1934 ); and ii) non-scheduled 

commercial banks. This study is concerned with measurement and analysis of technical 

efficiency of the selected listed scheduled commercial Indian banks. A commercial bank 

is a financial interrnediary of accepting deposits from public and lends them with a view 

of making profit. The roles of commercial banks are important for economic 

development of any country. 

Box: 2.1 

Structure of Scheduled Commercial Banks in India 

....---
~ 

~2u;;k Sooto< B•nk• ~ E"' Secto' B'"k> (23) J 
State Bank :f India] ttionalized l 1 
(SBI) and its nks (20) · l 
Associate banks (8) _____ j 

_ [_j ,-l-N_e_w_P_ri..sva_t_e -B-an_k_s (8)_] 

~ld Private Banks (I 5)_] 

Note- Scheduled commercial banks excluding RRBs. Vumher of banks of each ownership group is mentioned as per 

Statistical Table Relating t Banks, 2007- 08, RBI 

Despite the large number of private and foreign banks operating in the country, banking 

market is still very much dominated by the public sector banks controlling about 69% of 

the total assets (2007-08) of the scheduled commercial banks. PSBs have a countrywide 

network of branches. The contribution of PSBs in India's economic and social 

development is enormous and well documented. They have strong presence at rural and 

semi-urban areas, and employ a large number of staff. On the other side, Foreign Banks 
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and old and new Private Sector Banks in India, have progressed well in the areas of 

technology up-gradation in operations, extending the business hours, introduction of new 

products and services. They have limited number of branches confined in major urban 

and metropolitan centers and they are less labor intensive and more profitable. 

Table: 2.1 

Summery Statistics of the Scheduled Commercial Banks 
,-------------~--- ,.-------T------------~--~-~----~-~ 

1--St_a_tis_tJ_·c_s ______ 1969 2001 + 200? 2005 2006 2007 2008 

NumberofScheduled 73 293 1 286 285 218 179 170 
Commercial Banks 1 ! 

1

. 

ofwhich: Regional i 196 : 19fl 196 133 
1
\ 

Rural Banks - i • · 
91 

NumberofBa-nk---------ir--82_6_2__Jif--68 ___ 1_9_5 t! 69170--+--7.-37-3-+-7-16_8_5-+--74_3_4_6-t-7-7_77_3-l 

Offices in India 

Population per Office----68 -+-
1

. ~<i--f 16___ 16 16 15 15 
(in thousands) 

PercapitaDepositof --i--88--t- 9770- h22~S3 16281 
Scheduled Commercia I 

1 

19130 23382 28610 

Banks (Rs.) \ 
68 5228 I 7275 10752 13869 17541 21218 Per capita Credit of 

Scheduled Commercial 
L-.B.::...a=n=k=-s ~(R-=s'-'-'. )'---·---- _____ __ ______ ..!_ ____ _ _____ , _____ _~_ _ ___JIL ___ L_I. _ ___..~ 

Source: RBI 

2.4: Performance of scheduled Commercial Banks 

The total banking sector asset constitutes more than 91.8 percent of the GDP 30 at 

the end of March 2008 and the commercial banking asset constitutes more than 95 

percent of the total banking asset. The strong macroeconomic environment in 2003-04, 

supported by monetary and financial policies, helped to restore the growth momentum 

and improve financial performance of the Indian banks. 
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Table: 2.2 

Performance indicators of Scheduled Commercial Banks# 

Indicators 1996-97 2004-05 2005-06 2006-07 2007-08 

f----:---------------+----~---1-----------+----+-------- --+-----i 
Growth in Major aggregates -
1. DEPOSIT 
2. CREDIT ]7 7 33 2 

17.8 
31.8 

24.() 
30 fi 

23.1 
25.0 ~ 

19.7 16.6 

f---------------------- ---------- -----+------t-----··--·---t------j 
Financial Indication 
(as a% of Total Assets) I 
!.Operating Profit . 1.9 : ) ) 

1 
2.0 1.9 1.9 

2.NetProfit I 7 1 90 j .97 .9h 1.0 
Non-Performing Assets (NPA) r-_ __::__ ____ + ___ _:_ __ ! ___ --t_ ------r---_, 

( as a % of Advances) 1 I I 1 

!.Gross NPA i I 5.7 
1 

'\.2 ) 3.3 2.~ I 2.3 

'----2-.N_e_t_NP_A ________________ j __ R.l __ j __ ~-~--L __ I_.2 _ __._1 _ -~~) _ ___,l __ 1_.o _ __, 

Source: Report on Trend and Progress o/Banking in lndw. RBI fmrious issues). and# excluding RRBs 

Table: 2.3: 

Some Select Performance Indicators of Banks 

grouped by Ownership Pattern 

Indicators Year TSB-
·- --

NB OPB NPB t ASCBs 

Operating Cost to 1991-92 2.48 
Assets 1998-99 2.70 

! 2006-07 l.9R 

Net Interest Margin 1991-92 3.11 
(spread) 1998-99 2.1\5 

I 2oo6-o1 , 2.79 
I 

Business per 1991-92 10.53 
Branch(Rs in Core)) 1998-99 24.92 

7006 07 7714 

r--R-et_u_m-on-A--s-se-ts-- - --.21-

1 8 9 I s1 
I 2006-07 ! X2 

~~quity --i-~ ~~~~~rr :~-:-~~ 
1 2006-o7! 15.3( 

.____ _________ _L ________ i _____ _ 

2.67 2.97 -

I 
2.59 

2.63 2.22 1.74 2.65 
11)7 L88 2.11 1.91 

·-t--2.86 

I 

4.01 t ]] I 2.78 
I 

2.17 2.01 2.79 
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From the above Tables: 2.3, it is clear that Indian banking sector has been 

improving towards a sound and efficient banking system during the study period 2005-

08. Banks are able to maintain reasonable profitability in spite of declining trend of 

spread indicating substantial enhancement of efficiency level in banking operations. The 

trend of improvement in asset quality of banks continued during the years. 
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Survey of Existing Literature on Banking Efficiency 

3.1: Introduction 

The measurement of financial institutions' efficiency using parametric and non

parametric frontier models has received considerable attention over the past two decades. 

Among the various approaches used. the use of Data Envelopment Analysis (DEA) 

approach has been frequent. There exists a great amount of literature on bank efficiency 

across the globe. But there has been little research effort in measuring and analyzing 

efficiency of banks im India using the approach - DEA during the post reform period. 

Rapid changes in the financial service industry make it important to determine the 

efficiency of financial institutions. Banks play an important role in financial market in 

developing countries like India and it is important to evaluate whether banks are 

operating efficiently or not. Therefore. investigation and measurement of efficiency and 

productivity in the banking sector have always been areas of interest for economic 

research. Numerous attempts have been made to study the efficiency of banks in 

developed countries. There is a vast literature on bank efficiency particularly in United 

States (see surveys in Berger et aL 1
• 1993: Berger and Humphre/. 1997). In recent times 

examining the efficiency of financial institutions with frontier techniques has expanded 

rapidly in several other countries including India3
. But. the studies analyzing the 

efficiency of banks using modem approach in India are far fewer. As a result there has 

been a serious gap in this respect in India and the effort of the present study is to fill this 

gap. 

Thus, review of banking efficiency literature is harned in this study in two 

phases- literature on banking efficiency of the countries other than India and banking 

efficiency literature in Indian context 

3.2: Literature Review in Global Context 

Several studies have analyzed the performance of the banking industry in 

developed and other countries. Berger and Humphrel (1997) reviewed the empirical 

studies of efficiency of banking industry in the world. Of the 130 studies of financial 

institutions efficiency. 116 were published between 1992 and 1997. They find that, 

overall depositor financial institutions/banks operate at an annual average technical 

efficiency level of around 77% (median 82%). The non-parametric technique has been 
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extensively used to evaluate the efficiency of the US banking. Some notable studies on 

US banking efficiency are: 

Rangan et al. 5 (1988) examined the technical efficiency of 215 bank in 1986. 

Using three inputs (viz. labour. capitaL purchased fund) and five outputs (viz. 

commercial and industriaL consumer_ real estate loans. demand and time & savings 

deposit) they found an average et1iciency of 70%. Decomposing total efficiency produces 

pure technical efficiency 72% and scale efficiency 97% implying that efficiency problem 

is caused by pure technical not scale inefficiency 

Grabowski et al. 6 (1994) estimated the efticiency of a group of banks of 670 using 

same three inputs and five outputs like Rangan et al. ( 1988) only exception with 

securities in place of time and savings deposit. They concluded that pure technical 

inefficiency is the main source of total technical ineHiciency. 

Aly et al7
. (1990) explored various measures of efTiciency for 322 banks in 1986. 

They find technical. scale and pure techmca! efficiencies are . 7 5. . 97 and . 77. They 

agreed that bank size is positively related with efficiency. But. product diversity has 

negative relation with efficiency. They also reported that there is a positive link between 

urbanization and efficiency. 

Ferrier and Lovell8 
( 1990) and Elyasiani and Mehdian" (1990) estimated 

productive performance of the US banks they considered for their studies. They 

suggested that efficiency of US banking industry ranges from 65% to 9m1o. 

Miller et al 
10

. (1996) investigated technical efficiency - pure and scale of 201 

large-sized banks from 1984 to 1990 considering four inputs (total transactions deposit, 

total non-transaction deposit total interest and total non-interest expenses) and six 

outputs (commercial and industriaL consumer. real estate loans, investment total interest 

income and total non-interest income). They suggested that average technical inefficiency 

was just over 5%. Large and profitable banks have higher levels of technical efficiency. 

They also reported that larger banks are more likely to operate at decreasing returns to 

scale. 

Barr et al.
11 

(1999) used a constrained multiplier. input-oriented, data 

envelopment analysis (DEA) model to evaluate the productive efficiency and 

performance of U.S. commercial banks tl·om ! 984 to 1998. They found strong and 
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consistent relationships between efficiency and the inputs and outputs. as well as 

independent measures of bank performance. Further. their results suggested that the 

impact of varying economic conditions was mediated to some extent by the relative 

efficiencies of the banks that operate in these conditions. Finally. they found that a close 

relationship exists between efficiency and soundness as determined by bank examiner 

ratings. 

Efficiency studies on banking firms operating in countries other than US have 

also been rapidly increasing over the last a few years. Some notable studies are 

Jackson and Fethis" 12 (2000) study on Turkish banks found that the profitable 

banks are more likely to operate at higher levels of technical efficiency and the capital 

adequacy ratio has a statistically significant adverse impact on the performance of banks. 

Rezvanian et al. 13 (2002) examined production performance and cost structure of 

the Singaporean banks using both parametric and non-parametric technique. Non

parametric approach indicated that Singapore banks could have reduced cost by 43% had 

they all been overall efficient. 

Isik et al.
14 

(2002) estimated the efficiency of Turkish banks over the 1988-1996 

periods. Result of their study indicated that dominance of source of inefficiency in 

Turkish banks is due to technical inefficiency rather than allocative inefficiency, which is 

mainly attributed to diseconomies of scale. Bank management is responsible for scale 

inefficient operations. 

Ali et al.
15 

(2002) examined the performance of banks in Kuwait during the period 

of financial renaissance. 1994-1997. They computed several measures and productivity 

changes on the basis of the Data Envelopment Analysis and the Malmquist Index. The 

result indicated that cost efficiency of Kuwait banks averaged 68% only. The empirical 

results also suggested that Kuwaiti banks fail to optimally utilize a significant proportion 

of their resources. The sources of bank inefficiency appear to be both allocative 

(regulatory) and technical (managerial) in nature. The results also indicated that smaller 

banks in Kuwait are more efficient than larger ones, although all banks have improved 

their efficiency-levels and experienced some gains in productivity 

Casu and Molyneuxs"
16

(2003) study on European banking concluded that debt 

equity ratio had no effect on efficiency: more profitable banks were more efficient, listed 
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banks were more efficient than non-listed banks and commercial banks were more 

efficient than cooperative banks. Efficiency differences across European banking markets 

appear to be mainly determined by country-specific factors. 

Fries et al. 17 (2005) examined the relative cost efficiency of a sample of 289 

banks in 15 east European countries for the years 1994-2001. They found that privatized 

banks with majority foreign ownership are the most efficient and those with domestic 

ownership are the least. They also suggested that early stages of reform are associated 

with cost reductions, while costs tend to rise at more advanced stages. 

Al-Faraj et al 18 (2006) investigated the performance of the Saudi commercial 

banking industry using DEA to evaluate the technical efficiency of Saudi banks for the 

year 2002 and compared with world mean efficiency scores. Their study revealed that the 

mean efficiency score of Saudi commercial hanks compares very well with the world 

mean efficiency scores. They recommended that Saudi banks should continue their 

efforts of adapting new technologies and providing more services in order to sustain 

competitive advantages as Saudi Arabia continues to deregulate the banking industry. 

Lili Cao19 (2007) selected 4 major state-run commercial banks and 10 

shareholding system commercial banks to evaluate the management efficiency from 2001 

to 2003 using a C2R model and super-efficiency models. The result indicated that super

efficiency models can really carry on full appraisal and sort. Chinese commercial banks· 

management efficiency is generally improved. but not high yet. Shareholding system 

commercial banks' efficiency is generally higher than state-run commercial banks. 

DENG Chen-guo et al20 (2007) estimated efficiency of fourteen Chinese 

commercial banks in 1999 using BCC model of DEA technique. They also used super

efficiency model to rank all the hanks completelv. 

Tahir and Haron21 (2008) examined the technical efficiency of the Malaysian 

commercial banks over the period of 2000-2006. using the stochastic frontier approach 

(SFA). The findings revealed that Malaysian commercial banks have exhibited an 

average overall efficiency of 81 percent implying an input waste of 19 percent. The 

results also found that the level of efficiency has increased during the period of study. 

Malak REDA 
22 

(2008) in his current study measured the efficiency and 

productivity change of Egyptian commercial banks from 1995 to 2003. using a non-
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parametric technique -Data Envelopment Analysis (DEA) and Malmquist Productivity 

Index. Results indicated that Egyptian commercial banks' technical inefficiency was 22 

percent. In general, smaller banks were found to be least efficient. Malmquist results for a 

panel of 24 banks indicated that the productivity of commercial banks deteriorated by 

four percent per year on average during the study period. Moreover. most Egyptian banks 

operate at incorrect scale. 

Supachet Chansarn23 (2008) examined the relative efficiency of Thai commercial 

banks. He revealed that the efficiency of 13 Thai commercial banks during 2003 - 2006 

via operation approach is very high and stable with the average efficiencies over 90% in 

every year while via intermediation approach moderately high but somewhat volatile 

with the average eHiciencies about 86% in 2003 and 2005 and about 72% in 2004 and 

2006.This result ret1ected that size of commercial banks does not have any influence on 

the performance of Thai commercial banks in costs /revenues management. Moreover, 

small banks, in average, are the most efficient banks via intermediation approach. 

Ahmed & Ahmad24 (2008) estimated technical efficiency of profit of 33 

commercial banks operating in Pakistan in the year 2004. They investigated the technical 

efficiency using input oriented DEA technique under two different specifications. This 

study provided an insight to commercial banks about their technical efficiency level of 

profit with respect to other banks operating in the market. At the same time, it ranked the 

commercial banks on the basis of input used to produce profit and intermediate output 

produced to generate profit 

Roberto et al?\2009) estimated cost. technical and allocative etiiciencies for the 

Brazilian banking system in the recent period (2000-2007) suggesting that Brazilian 

banking inefficiency is high if compared to other countries. The average allocative and 

technical efficiencies (inefficiencies) are about 66.9% (51.40%) and 63.3% (57.98%), 

respectively. They also found that non-perforn1ing loans is an important indicator of 

efficiency level, as wdl as market share. Size is not an important factor for economic 

efficiency although descriptive statistics suggests that small banks are more efficient 

within the time period under analysis. Banks with foreign participation and the foreign 

banks are the least economic efficient compared to other ownership types. which suggests 

that global advantage hypothesis is not prevailing in Brazil. 
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Nigmonov26 (2010) measured the efficiency of Uzbek banks during 2004-2006 

applying two basic DEA models. The study found that the main source of inefficiency is 

due to the pure technical efficiency. It then. compared the relative performance between 

the private, joint-stock and foreign banks for which no significant divergence were found. 

The investigation of differences between the small. medium and large banks lead to the 

observation of significant difference between the small and medium sized banks. 

Khalid AI Khathlan et al.27 (2010) used basic DEA models i.e. CCR and BCR to 

evaluate the relative efficiency of Saudi Banks using annual data from 2003 through 

2008. The average index of technical efficiency during the study period varied in between 

81.91% to 86.78%. of pure technical efficiency varying at 87.88% to 95.34%, and of 

scale efficiency varying at 89.16% to 93.55%. So. the results shown that. on a relative 

scale. Saudi banks are efficient in the management of their financial resources. 

Md. Usman et a1. 28(20 1 0) employed data envelopment analysis to a panel of 

commercial banks operating in Pakistan for a period 2001 -- 2008 in order to measure the 

technical efficiency of banks. They found foreign owned banks to be the most efficient, 

followed by state owned banks and domestic private banks are found to be the least 

efficient. Further, the scale inefficiency is f(mnd to be the main source of overall 

technical inefficiency. 

There are many studies which have attempted to analyse et11ciency issues by 

using non-parametric techniques viz. Sherman and Gold29 
( 1985), Parkan30 ( 1987), Oral 

and Yolalan
31 

(1990). Berget al 32 (1993). Fukuyama33 (1993), Yeh34 (1996), Grifell

Tatje' and Lovell
35 

(1996 ). Humphrey and Pulle/6 
( 1997). Jackson et al. 37 (1998). 

Avkiran
38 

(2000), Patti and Hardy'9 (2005) and Kumbhakar and Wang40 (2007). These 

studies have examined efficiency and associated effects on the performance of banks 

from several different perspectives such as ownership. bank size. differences in the 

regulatory framework deregulation policy and merger & acquisitions. Kumar and 

Gulati
41 

(2008a) have provided an extensive review on the impact of deregulation on the 

efficiency of banking. 

3.3: Literature Review in Indian Context 

From the beginning, the Reserve Bank of India (RBI) and Government of India 

has been constituted various committees tor study. in order to make the banking sector 
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more viable and efficient42
. In 1977. the Reserve Bank of India set up a committee to 

study the efficiency. productivity and profitability of the nationalized banks. This is 

popularly known as Luther Committee43 which studied the performance of the 

nationalized banks for the period 1969-1975. This study measured operational efficiency 

using defined efficiency indicators. PEP Committee44 
( 1977) proposed a system of 

assessment of relative performance banks on four major aspects. viz. productivity, social 

objectives,(spatial), social objectives (sectoral) and profitability. Sukhmoy Chakrabarty 

Committee 45(1985) observed the concept or operational efficiency associated with cost 

effectiveness, profitability. customers· service. priority sector lending. and mobilization 

of deposit, deployment of credit in rural and backward regions and so on. There are other 

studies which reported time to time for adoption of various measures to improve the 

performance of the Indian banks. The other studies are: Pendekhar Working Groups46 

(1982-83). Padmanabhan Working Groupn (1991). Narasimham Committee (1991 48
, 

199749
) and Verma Committee:i0 

( 1999) 

ln Indian context the whole literature of efficiency of the banking sector which 

has been a major concern especially since J 970s can be divided into two parts based on 

the methodologies used (i} Studies based on comparison of financial and operational 

performance using traditional measures (ii) more recent studies that use parametric or 

non-parametric techniques x.e. frontier approaches 

3.3.1: Studies based on Traditional Measures 

The major works under traditional measures are· 

Divatia and Venkatachalam 51 
( 1978) used factor analysis to construct a composite 

index of efficiency and productivity for fifteen major public sector banks. Later Angadi52 

( 1983) used data on operating costs and output {measured in terms of total deposits and 

deposit accounts and total credit and credit accounts) to construct and determine 

operational efficiency. Angadi 5
' ( 1987) ranked twenty-eight public sector banks by 

accounting and economic profits. Swami and Subrahmanyam54 (1994) combined certain 

items of income and expenditure to construct an index of performance of banks. Hansda 

and Venkatachalam
55 

(1995) used principal component analysis to construct a composite 

index of performance of twenty eight public sector banks. Using principal component 

analysis, Sarkar and Das
56 

(1997 l also developed a composite index of bank efficiency. 
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This study examined the interbank difference in the productivity and profitability for 73 

major banks (public, private and foreign) for the year 1994-95. 

Sathye57 (2005) utilized financial ratios to study the effect of privatization on the 

performance and efficiency of banks. Efficiency was defined in terms of net profit per 

employee and deposit and loans per employee. This study concluded that the financial 

performance of partially privatized banks were significantly better than that of the fully 

public sector banks. There was no significant difference in performance of partially 

privatized banks and fully private banks. Ram Mohan5
R (2002) found a trend towards 

convergence in perfonnance among the three categories of banks - public. private and 

foreign using financial measures of performance. The latter study by Ram Mohan59 

(2003) used risk adjus1ted return performance to compare bank across ownership groups 

and concluded that thE:re is no statistical difference between the performance of public 

and private sector banks. 

An important study on banking sector reform analysis by Rakesh Mohan60 (2005) 

gave a quantitative review of the performance of the Indian baking sector. He pointed out 

that there were very significant improvements over the decade of reforms by analyzing 

reform measures based on variables of financial statement of the commercial banks only. 

A few contemporary works have discussed the post liberalization banking business in 

India. 

There are some recent works on performance analysis of the Indian commercial 

banks which include C Rangarajan61 (1998), Y V. Reddl2 (2002). Rakesh Mohan63 

(2006) and. All the studies have shown the pre and post reform Indian baking scenario 

from the perspective of banking regulations. guidelines and reform measures. They 

examine whether various reform measures have accelerate the profitability, efficiency 

and stability of the Indian banking sector as a whole. An important works regarding 

performance analysis of the baking sector in India has been done by Bhide et al. 64 (2002). 

This study assess the performance of the commercial banks on the basis banking groups 

i.e. ownership pattern taking into account the factors like risk management, corporate 

governance, universal banking. deposit insurance etc 
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3.3.2: Studies based on Modern Measures 

There are basically two approaches: parametric and non-parametric approach. 

Probably the first published study on efficiency of Indian banks using parametric 

approach was Keshari and Paul65 
( 1994 ). They applied frontier approach to one year cross 

sectional data to dete:rmine the technical efficiency of foreign and domestic banks. Sum 

total of advances plus deposits was taken as a measure of output. and labor. capital and 

materials as inputs. Their conclusion was that the efficiency of foreign banks is slightly 

lower than that of domestic banks. 

De 
66

(2004) used an econometric approach to determine the technical efficiency 

of the Indian banks, relationship between ownership and efficiency and impact of reforms 

on efficiency. Panel data for the years 1985 to 1995-96 were used in a stochastic frontier 

production function. Two alternative measures of output (gross income and total earning 

assets) and four inputs (sum of deposits and borrowings, fixed capitaL number of officers 

and number of other employees) were used for a Cobb-Douglas technology. The study 

concluded that the efficiency did not improve after liberalization, and the foreign banks, 

as a group, had the highest efficiency. 

Kumbhakar and Sarkar (2003 67
• 200468

) used the parametric method to evaluate 

the efficiency of the Indian banking system using panel data for the period 1986-2000. 

Postulating a cost function and using stochastic cost frontier, they determined the changes 

in efficiency over time. Using dummy variables. they also found contribution of reforms 

and role of ownership to the change in efficiency. They found the Indian banking system 

to be cost inefficient but the tendency for inefficiency to decline over time. They found 

the private sector banks to be more cost efficient than public sector banks. The 

deregulation resulted in increase in inefficiency and there was no significant difference in 

impact of deregulation on private sector and public sector banks. 

One of the first published studies usmg non-parametric production frontier 

approach was Noulas and Ketkar
69 

(1996 ). U smg intermediation approach with three 

inputs and two outputs. they determined the techmcal and scale efficiency of public 

sector banks for 1993. They found average technical inefficiency of 3.75 percent, of 

which two thirds was due to scale inefficiency. Hence, they concluded that efficiency of 

banks in India could increase by increasing the scale 
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Bhattacharya et al. 70 
( 1997) examined the efficiency of Indian banks using a two 

step procedure, DEA technique to determine the technical efficiency and then applying 

stochastic frontier approach to explain variation in calculated efficiency. They applied 

intermediation approach using two inputs (interest expense and operating expense) and 

three outputs (deposits, advances and investments) on five-year data of 70 banks. for the 

period 1986-1991. They constructed one grand frontier on the entire data set for DEA 

analysis and found that the public sector banks were more efficient than foreign banks. 

which in turn were marginally more enicient than private sector banks. The average 

efficiency of the sector as a whole was found to be 80.35 percent ranging from an 

average of 75.37 percent tor private sector banks and 87.40 percent for public sector 

banks. They also found that 78 percent of banks operated with decreasing returns to scale 

while 16 percent showed increasing returns to scale. For the second stage. regression 

analysis, they used a set of variable to account for time, ownership and regulatory policy. 

They concluded that public sector bank efficiency declined over time whereas that of 

foreign sector banks improved over time. fhe perfom1ance of private sector banks 

remained almost unchanged. 

Das 71 (1997) studied technical. allocative and scale efficiency of different public 

sector banks for the period 1990-96 using non-parametric DEA approach. He used the 

intermediation approach with two inputs-labour and loanable funds -- and one output 

measures. The efficiencies were calculated tor each year for all the banks. The study 

found decline in overall efficiency over time. decline in technical efficiency with slight 

improvement in allocaltive efficiency. Thus. change in inefficiency was due to technical 

inefficiency rather allocative inefficiency. The State bank was found to be more efficient 

than other public sector banks. 

Das 
72

(1999) compared performance among public sector banks for three years 

1992, 1995, 1998. He found a certain convergence in performance. He noted that there 

was a welcome increase in non-interest income. bank tended to show risk -adverse 

behavior by opting for risk- free investments. 
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Das73 (2000) determined the efficiency of 27 public banks using cross-sectional 

data for the year 1998. SBI group was more efficient than nationalized bank group. 

Inefficiency in PSBs was both technical and allocative in nature. 

Saha and Ravishankar74 (2000) analyzed the performance of Indian banks using 

DEA approach. They examined performance of 25 public sector banks over a period 

1992-1995. Their findings indicated that efficiency of public sector banks improved over 

the time period. 

Mukherjee et al.7
'' (2002) shown that Indian banks of different ownership pattern 

outperformed in the rapidly evolving and liberalizing sector during 1996-99. 

Sathya76 (200 1) compared productive efficiency of publicly owned, privately 

owned and foreign owned banks operational in India in the year 1997/1998 and found 

that private sector commercial banks as a group is paradoxically lower than that of public 

sector and foreign banks. 

Sathye
77 

(2003) measured the productive efficiency of 94 banks in India, including 

public sector and private sector banks and foreign banks, assuming VRS technology, 

applying DEA. The t~fficiency was calculated for 1996-97. In one modeL he used interest 

expense and non-interest expense as inputs and interest income and non-interest income 

as outputs. A second DEA analysis was also run using deposits and staff members as 

inputs and loans and non-interest income as outputs. The study found that the average 

efficiency score of 0.83. and that the public sector banks were on average more efficient 

than foreign banks. which in tum were more efficient than private banks. 

Ram Mohan and Ray78 (2003) studied productivity and efficiency of public and 

private sector banks in Indi::t. using non-parametric DEA. for the period 1992-2000. They 

examined 27 public sector banks. 21 old private sector banks and 14 foreign banks. They 

employed three measures: Tornquist total tactor productivity growth. Malmquist 

efficiency index and revenue maximization efficiency. They assumed CRS technology 

and used intermediation approach with interest cost and operating cost as inputs and loan 

income. investment income and non-interest income as outputs. They found public sector 

banks to be more efficient and productive compared to their private sector competitors. 

Shanmugam and Das
79 

(2004) analyzed the efficiency of Indian commercial 

banks during the reform period. 1992-1999 usmg a parametric methodology. The results 
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indicated that the efficiency of raising interest margm was time mvariant while the 

efficiencies of raising other outputs-non-interest income, investments and credits were 

time varying. They found that the foreign banks are more efficient than their counterparts 

namely, public sector and privately owned domestic banks. 

Das et al.80 (2004) measured various DEA efficiencies of scheduled commercial 

Indian banks during 1997--2003. They found that there were no much differences in terms 

of input or output oriented technical efficiency and cost efficiency but having difference 

sharply in respect of revenue and profit efficiencies among the Indian banks. They also 

observed the bigger banks in particular have improved during post reform period. 

Chakrabarti and Chawla81 (2005) estimated the efficiency of 70 Indian banks 

during 1990-2002 and found that the foreign banks as a group, have been considerably 

more efficient that all other bank groups followed by private banks and then public 

banks. 

Debasish82 (2006) examined the relative efficiency of the Indian banks usmg 

output oriented CRR DEA model over the period 1997-2004. The study shown the 

increasing trend of efficiency across all the bank groups ranging mean efficiency score of 

44.5% (1998) to 77.9% (2004) 

Ral3 (2007) used data covering the period 1997 through 2003 to measure size 

levels of efficiency of individual Indian banks. The findings do suggest wide spread size 

inefficiency across banks and years. 

Omprakash et al. 84 (2008) measured relative efficiencies of 57 Indian domestic 

banks using DEA for the period 1999-2003. The study raveled that SBI and its group 

have the highest efficiency followed by private banks, and the other nationalized banks. 

The results were consistent over the period. but efficiency differences diminish over 

period of time. The capital adequacy ratio was tound to have a significantly positive 

impact on the productive etliciency. 

Kumar and Gulati85 (2008a) examined the efficiency levels among Indian public 

sector banks (PSBs) during the post-reforms period spanning from 1992/1993 to 

2005/2006. The empirical results indicated that the majority of PSBs have observed an 

ascent in technical efficiency during the post-reforms years. They also found that the 

banks with low level of efficiency at the beginning of the period were growing more 
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rapidly than the highly efficient banks. In sum. the study confirmed a presence of 

convergence phenomenon in the Indian public sector banking industry. In another study. 

Kumar and Gulati86 (2008b) measured the extent of technical. pure technicaL and scale 

efficiencies in 27 public sector banks (PSBs) operating in India in the year 2004/05. The 

empirical finding revealed that PSBs operate at 88.5 percent level of overall technical 

efficiency. They also observed that pure technical inefficiency contributed more towards 

overall technical inefficiency. Further they found that majority of the public banks are 

operating in the region where decreasing returns-to-scale prevails. The results of logistic 

regression analysis provided that the exposure of the banks to off-balance sheet activities 

(i.e .. non-traditional activities) has a strong and positive 1mpact on the overall technical 

efficiency of banks. Very recent efficiency study hy Kumar and Gulati87 (2009) using 

cross-sectional data for 51 domestic Indian banks operating in the financial year 2006-

2007 estimated the average technical efficiency score of. 79 with a dominance of de novo 

private sector banks on the ef1icient frontier Managerial inefficiency was the main 

source of Overall Technical Inefficiency in the Indian domestic banking industry. The 

efficiency differences between public and pnvate sector banks are not statistically 

significant and there is a significant difference between large and medium banks with 

regard to Scale Efficiency. 

Kaur and Kaur88 (20 1 0) empirically examined the impact of mergers that have 

been going over the post liberalization period of 1990-91 to 2007-08 on the cost 

efficiency of Indian commercial banks by using a non-parametric Data Envelopment 

Analysis. The findings of this study were that over the entire study period average cost 

efficiency of public sector banks was found to be 73.4 and for private sector banks 76.3 

percent. The findings of this paper suggested that to some extent merger programme has 

been successful in Indian banking sector. The Government and Policy makers should not 

promote merger betwet::n strong and distressed banks as a way to promote the interest of 

the depositors of distressed banks. as it will have adverse effect upon the asset quality of 

the stronger banks. 

There are many other studies since the 1990s in India, which have been confined 

to analyse the effect of deregulation on efficiency and productivity of banks. The basic 

hypothesis underlying deregulation is that it promotes competition and. thus, can induce 
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efficiency improv1ements89
. It is expected a priori that deregulation would unleash 

competitive forces in the operating environment. Such competition would. in turn. enable 

banks to alter their input and output mix which when combined with technological 

developments facilitates increase in output that raises overall bank productivity and 

efficienc/0
. However, some important studies which have shown a positive impact of 

deregulation and liberalization policies on the efficiency and productivity oflndian banks 

are Bhattacharyya et al. 91 (1997). Ram Mohan and Ray92 (2004). Shanmugam and Das93 

(2004), Ataullah et al. 94 (2004). Redd/5 (2004). Das et al. 96 (2005). Chattetjee97 (2006), 

Mahesh and Rajeev98 (2006). Sensarma'~'~ (2006}, Rezvanian et al 100 (2008). A few 

studies which have shown an adverse or insignificant impact of the deregulation policy 

on the performance of Indian banks include Kumbhakar and Sarkar101 (2003), 

SensarmaHJ2 (2005), Das and Ghosh 103 (2006). Kumbhakar found that public sector banks 

have not responded well to deregulatory measures and TFP has not been observed 

significant. Profit efficiency has shown a declining trend during deregulation period up to 

2003 (Sensarma). DAS and Ghosh did not witness any significant increase in number of 

efficient banks and some banks have high degree of inefficiency during the liberalization 

period of 1992-2002. 

So, an inspection of literature highlights that there are many empirical studies 

which rely on non-parametric technique - DEA for measuring banking efficiency. The 

most studies examining the empirical efficiency analysis focus mainly on developed 

economies. Banking 1efficiency studies using these techniques are expanding rapidly in 

other emerging economics also. Empirical results appear to vary depending on the 

b k 1 . d . 104 country; an owners up, an · stze 

However, the general conclusions that emerge from the above extensive review of 

literature on banking efficiency in Indian context are: First, there is still room for 

improvement in resource utilization of the Indian banks with the range of 5% to 30%. 

Second, there is an improvement in profit efficiency accelerated by the non-interest 

income source. Third. average cost efficiency has increased due to reduction of 

intermediation cost with the help technology used in banking operations. Fourth, there is 

an improvement in profit efficiency accelerated by the non-interest mcome source. On 

the whole most of the studies agree that deregulation has had a positive and favorable 
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impact on efficiency improvement of Indian banking industry. But most of the studies 

which use non-parametric DEA technique to compute the efficiency scores for Indian 

banks are not in a comprehensive manner. Many of them use data for a single time 

period. While some studies concentrate on the efficiency of only public sector banks. 

Main focus of many other studies is to show the impact of reform measures on the 

efficiency only. Very few adopts of multiple measures of DEA efficiencies. There are 

hardly any studies which use super-efficiency scores for ranking of the Indian banks. 

Therefore, the present study will be able to throw further light on the existing banking 

literature in Indian by examining the relative technical etliciency of different measures 

and providing ranks to the Indian banks in a very comprehensive manner during the 

recent period covering from 2004-05 to 2007-08. 

44 



Survey of Existing Literature on Banking Efficiency 

References 

1. Berger. A.N., W.C. Hunter, and S.G. Timme. ( 1993). ''The efficiency offinancial 

institutions: A review and preview of research: past. present and future", Journal of 

Banking and Finance, Vol. 17. pp. 221-249. 

2. Berger. A.N. and D.B. Humphrey. (1997). "Efficiency of Financial Institutions: 

International Survey and Directions for Future Research", European Journal of 

Operational Research. Vol. 98. pp. 175-212 

3. Ataullah, A. and H. Le. (2006). "Economic Reforms and Bank Efficiency in 

Developing Countries: The Case of the Indian Banking Industry.. Applied Financial 

Economics, Vol. 16. No. 10. pp. 653-663 

4. Berger, A.N. and D.B. Humphrey. ( 1997). op.cit. 

5. Rangan. N., R. Grabowski. H.Y. Aly and C. Pasurka. (1988), ''The technical 

efficiency of'U.S banks·. Economics Letters. VoL 28, pp. 169-175. 

6. Grabowski R, N. Rangan and R. Rezvanian. (1994 ) ... The effect of deregulation on 

the efficiency of US bankingfirms ".Journal of Economics and Business. Vol. 46, pp. 

39-54. 

7. Aly, H.Y., R. Grabowski, C. Pasurka. and N. Rangan, ( 1990), ''Technical, scale and 

allocative efficiencies in US. banking: An empirical investigation .. The Review of 

Economics and Statistics. No. 72. pp. 211-218. 

8. Ferrier. G.D. and C.A.K. LovelL (1990), "Measuring cost efficiency in banking 

Econometric and linear programming evidence .. Journal of Econometrics, Vol. 46, 

pp. 224-245. 

9. Elyasiani, E. and S.M. Mehdian, (1990), 'A nonparametric approach to measurement 

of efficiency and technological change. The case of large US. commercial banks". 

Journal of Financial Services Research. VoL 4. pp. 157-168. 

I 0. Miller, S.M. and A. G. Noulas. (1996). The technical efficiency of large bank 

production··, Journal of Banking and Finance. Vol. 20, pp. 495-509. 

45 



Survey of Existing Literature on Banking Efficiency 

11. Barr, R.S., K.A. Killgo, T.E. Siems and S. ZimmeL ( ]1.)99). 'Evaluating the 

Productive Efficiency and Performance of U.S. Commercial Banks··. available at 

http://www.daUasfed.org/banking/tiswp/fiswp9903.pdf, accessed on 51
h July, 2010. 

12. Jackson, P.M. and M.D. Fethi, (2000), "Evaluating the technical efficiency ofTurkish 

commercial banks: An Application of DEA and Tobit Anafysis ". Efficiency and 

Productivity Research Unit. University of LeicesteL Available at 

http:/lhdl.handle.net/2381/369, accessed on 71
h July, 2009. 

13. Rezvanian, R. and S. Mehdian, {2002). 'An examination of cost structure and 

production performance ofcommercial hanks in Singapore", Journal of Banking and 

Finance, Vol. 26. pp. 79-98. 

14. Isik, I. and M.K. Hassan. (2002), "Technical. scale and a/locative efficiencies of 

Turkish banking industry". Journal of Banking and Finance, Vol. 26, pp. 719-766. 

15. Ali F. Darrat. Can Topuz and Tarik Yousef .(2002). ·'Cost and Technical Efficiency 

of Banks in Kuwait". presented to the ERF's 8th Annual Conference in Cairo, 

January 2002. This paper is developed from earlier publication in 1993 with a title 

name as "Assessing Bank Ejj1ciency in an Emerging Market : the Kuwait Experience 

in 1990s ", Studies in Economics and Finance. Vol. 21 No, 2, pp.l - 21 

16. Casu, B. and P. Molyneux, (2003). "A comparative study of efficiency in European 

banking, applied economics ... Taylor and Francis Journals. Vol. 35. No. 17. pp. 1865-

1876. 

17. Fries. S. and A. Taci, (2005), ''Cost efficiency of hanks in transition: Evidence from 

289 banks in 15 post-communist countries". Journal of Banking & Finance, Vol. 29, 

pp. 55-81. 

18. Al-Faraj, T., K. Bu-Bshait, and W. Al-Muhammad. (2006), ''Evaluating the efficiency 

of Saudi commercial banks using data envelopment analysis". International Journal 

ofFinancial Services Management, Vol. L No.4. pp. 466-477. 

46 



Survey of Existing Literature on Banking Efficiency 

19. Lili Cao, (2007). "Efficiency Evaluation of China ·s Commercial Bank Based on 

Super-efficiency Model'' The Sixth Wuhan International Conference on E-Business 

- International Finance Track. pp. 1 7 41-17 4 7. 

20. DENG Chen-guo, LI.U. Ting, W.U. Jie, (2007), ''Efficiency analysis of China's 

commercial banks on DEA: Negative output investigation··. China-USA. Business 

Review, Vol. 6, No.6. SL Nom 35 

21. Tahir, Izah. Mohd. And Sudin Haron. (2008). "Technical efficiency ofthe Malaysian 

commercial banks: a stochastic lrontier approach" Banks and Bank Systems, 

(Malaysia), Vol. 3, Issue 4 

22. Malak REDA, (2008), "Empirical Stu(~V on Efficiency and Productivity of the 

Banking Industry in Egypt'', Proceedings of the African Economic Conference, pp. 

55-88. 

23. Supachet Chansarn, (2008), "The Relative Efficiency of Commercial Banks in 

Thailand: DEA Approach''. International Research Journal of Finance and Economics 

ISSN 1450-2887 Issue 18 (2008) ~; European Journals Publishing, Inc. 2008 

http://www .euroj ournals. com/finance .htm. 

24. Ahmed Tanvir and Waseem Ahmad. (2008). ''Analysis of Technical Efficiency in 

Banking Sector With Re:-,pect to Its Inputs and Outputs", International Review of 

Business Research Papers. Vol. 4. No.1. pp. ll-22. 

25. Roberta. B. Staub, G. Souza, and B.M. Tabak, (2009), ''Evolution ofBank Efficiency 

in Brazil: A DEA approach" Working Paper Series Brasilia, No. 200, Dec. 2009, pp. 

1-48. 

26. Asror NIGMONOV, (2010), "Regulation on the order of calculation and payment of 

taxes by commercial banks, credit unions and microcredit organizations'·, Eurasian 

Journal ofBusiness and Economics, Vol. 1. No.5. pp l-25. 

47 



Survey of Existing Literature on Banking Efficiency 

27. Khalid AlKhathlan and Syed Abdul Malik. (20 1 0). ''Are Saudi Banks Efficient? 

Evidence Using Data Envelopment Analysis (DEA) ··. International Journal of 

Economics and Finance. Vol. 2. No.2: pp. 53-58. 

28. Muhammad Usman. (Corresponding author). Zongjun Wang. Faiq Mahmood and 

Humera Shahid., (20 1 0). ''Scale Efficiencv in Banking Sector of Pakistan", 

International Journal of Business and Management. Vol. 5. No.4, pp. I 04-116 

www.ccsenet.org/ijbm. 

29. Sherman, H.D. and F. Gold. ( 1985). ''Bank Branch Operating Efficiency -Evaluation 

With Data Envelopment Analysis''. Journal of Banking and Finance. Vol. 9, pp. 297-

315. 

30. Parkan. C .. ( 1987). ''Measuring the efficiency of service operation: an application to 

hank branches", Engineering Costs and Production Economics. Vol. 12. pp. 23 7-242. 

31. Oral. M. and R. Yolalan, ( 1990). "An empirical study on measuring operating 

ef]iciency and profitability ol hank branches· . European Journal of Operational 

Research. Vol. 46. pp. 282-294. 

32. Berg. S.A.. F.R. Forsund. L. Hjalmarsson. and M. Suominen, ( 1993), ''Banking 

efficiency in the Nordic countries". Journal of Banking and Finance. Vol. 17, pp 371-

38. 

33. Fukuyama, H .. (l993). "Measuring efficien~y and productivity growth in Japanese 

banking" a non parametric frontier approach. Applied Financial Economics, Vol. 5, 

pp. 95-107. 

34. Yeh, Quey-Jen, (1996). ''The Application of Data Envelopment Analysis in 

Conjunction with Financial Ratios for Bank PerfOrmance Evaluation". The Journal 

ofthe Operational Research Society. Vol. 47. No.8, pp. 980-988. 

3 5. Grifell-Tatje, E., and C.A.K. Lovell, ( 1996 ). "Deregulation and productivity decline: 

the case of Spanish saving hanks" European Economic Review, Vol. 40. pp. 1281-

1303. 

48 



Survey of Existing Literature on Banking Efficiency 

36. Humphrey D.B. and L.B. Pulley. ( 1997). 'Banks' responses to deregulation: profits. 

technology, and efficiency". Journal of Money, Credit and Banking, Vol. 29, pp. 73-

93. 

37. Jackson, P.M .. , M.D. Fethi, and G. InaL (1998). "Efficiency and productivity growth 

in Turkish commercial banking sector.· a non-parametric approach", presented at the 

European Symposium on: Data Envelopment Analysis - Recent Developments and 

Applications. Wernigerode, Germany. 16-1 S October. 

38. Avkiran. N.C.. (2000). "Rising productivity ol Australian trading banks under 

deregulation 1986-1995". Journal of Economic & Finance, Vol. 24, pp. 122-140. 

39. Patti, E.B. and D.C. Hardy. (2005). "Financial sector liberalization. bank 

privatization, and efficiency: evidence from Pakistan". Journal of Banking & 

Finance. Vol. 29. pp .. 23 81-2406. 

40. Kumbhakar S.C. and D. Wang. (2007). ''Economic reforms, efficiency and 

productivity in Chinese banking". Journal of Regular Economics. Vol. 32, pp. 105-

129. 

41. Kumar. S. and R. Gulati. (2008a) "Did etJiciency of Indian public sector banks 

converge with banking refimns?" International Review of Economics. Vol. 56, No. I. 

pp. 47-84. 

42. Varodi. V.K., P. Mavaluri and N. Boppano, (2006). "Measurement of efficiency of 

banks o.flndia ". MPRA. Online at http:l/mpra.ub.uni-muenchen.de/17350. 

43. Luther Committee, ( 1977), "Report of' the productivity, efficiency and profitability 

Committee on Banking ... Reserve Bank of India, Mumbai, India. 

44. PEP Committee. (1977), "Report of' the productivity. efficiencJ! and profitability", 

Reserve Bank of India. Mumbai. India. 

45. Chakrabarty, S. ( 1985), "Report of the Committee to Review the Working of the 

Monetary System··. Reserve Bank of India. Mumbai. 

49 



Survey of Existing Literature on Banking Efficiency 

46. Pendekhar Working Groups. (1982-83). "Report ofthe workinx xroup to review the 

existing system o{impection of banks". Reserve Bank of India. Mumbai. India. 

4 7. Padmanabhan Working Group. (1991 ). "Report of the workinx group to review the 

existing system of inspection o.{banks" Reserve Bank of India. Mumbai. India. 

48. Narasimhan Committee, ( 1991 ) ... Report of the Committee on the Financial System". 

Reserve Bank of India Bulletin. Vol. XL VI. No. 2. pp. 369-80 

49. Narasimhan Committee, ( 1997), ··committee on Banking Sector Reform", Gazette of 

India-Extraordinary Notification. Part [f. Sec 3 (ii). Ministry of Finance, Government 

of India. 1997. 

50. Verma, M.S., (1999) ... Report of the working group on restructuring of weak public 

sector banks". Reserve Bank of India. Mumbai 

51. Divatia, V.V. and T.R. Venkatachalam. ( 1978). ··operational efficiency and 

profitability o.{public sector banks ". Reserve Bank of India Occasional Papers, Vol. 

3. No. I, pp. 1-U:i. 

52. Angadi, V.B., (]l983). "Measurement of efficiency in banking industry''. Reserve 

Bank oflndia Occasional Papers. Vol. 4. No. L pp. 110-117. 

53. Angadi, V.B .. (1987), 'Integrated approach to study banks· profitability··. Prajnan, 

Vol. 16, No.4, pp. 523-538. 

54. Subramanyam, G. and S.B. Swamy. ( 1994), "Production Efficiency Difference 

between Large and Small Banks'". Artha Vijnana. September, Vol. 36, No.3, pp. 183-

193. 

55. Hansda. S.K. and T.R. Venkatachalam .. (1995), "Performance variability o.{public 

sector hankY: Need for strategic planning,. Reserve Bank of India Occasional 

Papers, Vol. 16, No.4, pp. 313-327. 

56. Sarkar, P.C. and A. Das. ( 1997), ''Development of composite index of banking 

efficiency", The Indian Case. Reserve Bank of India Occasional Papers, Vol. 18. No. 

1' pp. 679-707. 

50 



Survey of Existing Literature on Banking Efficiency 

57. Sathye, M., (2005), ''Privatization, performance and efficiency A study of Indian 

hanks". Vikalpa, Vol. 30. No.1. pp. 7-16. 

58. RamMohan, T.T., (2002), ''Deregulation and performance of public sector hanks". 

Economic and Political Weekly. Vol. 37. No.5. pp. 393-397. 

59. Ram Mohan, T.T .. (2003). "Long-run per(ormance of public and private sector hank 

stocks", Economic and Political Weekly. VoL 38. No. 8. pp. 785-788. 

60. Mohan, R., (2005), ''Financial Sector Reforms in India: policies and performance 

analysis". March, 19, Economic and Political Weekly. pp. 1106-1121. 

61. Rangarajan, C., ( 1998). "Banking Sector Reforms Rational and Relevance" SICOM 

Silver Jubilee Memorial Lecture. Mumbai 

62. Reddy, Y.V., (2002), ''Public Sector Banks and the Governance Challenge: Indian 

Experience. " Paper presented at the World Bank, International Monetary Fund, and 

Brookings Institution Conference on Financial Sector Governance: The Role of 

Public and Private Sectors on April 18. 2002 at New York. 

63. Mohan R., (2006), "Reforms. Productivity and Efficiency in Banking: The Indian 

Experience" March, 2006 Reserve Bank of India Bulletin. 

64. Bhide, M.G., A. Prasad and S. Ghosh. (2002). ''Emerging Challenges in Indian 

Banking: Banking sector reforms: a critical overview''. Economic Political Weekly, 

Vol. 37, pp. 399-407. 

65. Keshri. P.K. and M.T. PauL (1994). ''Relative efficiency offoreign and domestic 

hanks", Economic and Political Weekly. Vol. 29. No. 26, pp. M31-M36. 

66. De, P.K., (2004), ''Technical efficiency. ownership. and reforms. An econometric 

study ofindian banking industry''. Indian Economic Review, Vol. 39. No. 1. pp. 261-

294. 

51 



Survey of Existing Literature on Banking Efficiency 

67. Kumbhakar, S.C. and S. Sarkar. (2003 ). "Deregulation. ownership and productivity 

growth in the banking industry: evidence from India··. Journal of Money. Credit and 

Banking, Vol. 35. pp. 403-424. 

68. Kumbhakar, S.C. and S. Sarkar. (2004). "Deregulation, ownership, and efficiency 

change in Indian banking: An application of stochastic frontier analysis", Finance 

Workshop, Indira Gandhi Institute ofDevelopment Research, Mumbai, pp. 1-30. 

69. Noulas. A.G. and K.W. Ketkar. ( 1996). ''Technical and scale efficiency in the Indian 

banking sector". International Journal of Development Banking. Vol. 14. No. 1. pp. 

19-27. 

70. Bhattacharyya, A., C.A.K. Lovell and P. Sahay. (1997). ''The impact of liberalization 

on the productive ejjicienc.v of Indian commercial banks". European Journal of 

Operational Research, Vol. 98. pp. 332-345. 

71. Das. A .. (1997), "Technical. A/locative and Scale Efficiency of Public Sector Banks 

in India". Reserve Bank of India Occasional Papers. Vol. 18, No. 2-3. pp. 279-301. 

72. Das. A.. (1999), "Profitability ofthe Public sector Banks: A Decomposition Model", 

RBI Occasional Papers, Vol. 20. No. l 

73. Das. A.. (2000), "Efficiency of Public Sector Banks: An Application of Data 

Envelopment Analysis Model''. Prajnan. Journal of Social and Management Sciences, 

Vo1.28.No.l.pp.l19-131. 

74. Saha. A. and T.S. Ravishankar. (2000), "Rating ofindian commercial banks: A DEA 

approach", European Journal of Operational Research, Vol. 124, pp.l87-203. 

75. Mukherjee, A., P. Nath and M.N. PaL (2002). "Performance Benchmarking and 

Strategic Homogeneity of Indian Banks". International Journal of Bank Marketing, 

Vol. 20. No.3, pp. 122-139. 

76. Sathye, M., (2001), "%-efficiency in Australian Banking: an Empirical Investigation", 

Journal of Banking and Finance. Vol. 25. pp. 613-630. 

52 



Survey of Existing Literature on Banking Efficiency 

77. Sathye, M., (2003). "Efficiency of hanks' in a developin:.; economy: The case of 

India", European Journal of Operational Research. Vol. 148. pp. 662-671. 

78. Ram Mohan, T.T. and S.C. Ray. (2003). 'Productivity and efficiency at public and 

private sector hanks in India". Working Paper. Indian Institute of Management. 

Ahmedabad. 

79. Shanmugam. K.R. and A. Das. (2004). "Efficiency of Indian commercial banks' 

during the reform period''. Applied Financial Economics, Vol. 14. pp. 681-686. 

80. Das A., A. Nag, and S. Ray. (2004). "Liberalization, Ownership, and Efficiency in 

Indian Banking: A Nonparametric Approach". Department of Economics Working 

Paper Series, University of Connecticut. October, 2004. 

81. Chakrabarti, R. & G. Chawla. (2005), .. Banking Efficiency tn India since the 

Reforms." Money and Finance. Vol. 9. No.2. pp. 31-47. 

82. Debasish, S.S., (2006). ''Efficiency Performance in Indian Banking---Use of Data 

Envelopment Analysis ... Global Business Review; Vol. 7. pp. 325. 

83. Ray, S., (2007), "Are Some Indian Banks too Large? An Ewmination of' Size 

Efficiency in Indian Banking. .. Journal of Productivity Analysis. Vol. 27, No. L pp. 

41-56. 

84. Gupta, O.K., Y. Doshit and A. Chinubhai. (2008), ''Dynamics ol Productive 

Efficiency of Indian Banks··. International Journal of Operations Research Vol. 5, No. 

2, pp. 78-90. 

85. Kumar, S. and R. Gulati. (2008a), op.cit. 

86. Kumar, S. and R. Gulati, (2008b), 'An txamination of Technical. Pure Technical, 

and Scale Efficiencies in Indian Public ,\'ector Banks using Data Envelopment 

Analysis", Eurasian Journal of Business and Economics. Vol. 1. No. 2, pp. 33-69. 

53 



Survey of Existing Literature on Banking Efficiency 

87. Kumar. S. and R. Gulati, (2009). "Technical efficien(v and its determinants in the 

Indian domestic banking industry: an application of DEA and Tobit analyses" 

American Journal of Finance and Accounting. Vol. I. No.3, pp. 256-229. 

88. Kaur, P. and G. Kaur. (2010), ''Impact of Mergers on the Cost Efficiency of Indian 

Commercial Banks". Eurasian Journal of Business and Economics. Vol. 3. No. 5, pp. 

27-50. 

89. Ali AI and D. Gstach, (2000). "The impacr of deregulation during 1990-1997 on 

banking in Austria", Empirica. Vol. 27. pp. 265-·281. 

90. Mohan R., (2006), op.cit. 

91. Bhattacharyya A, C.A.K. Lovell and P. Sahay. (! 997). op.cit. 

92. Mohan Ram. T.T. and S.C. Ray, (2004). "C'omparing Performance (~l Public and 

Private Sector Banks: A Revenue lvfaximization Efficiency Approach ... Economic and 

Political Weekly, Vol.39. No.l2. pp.1271-1276. 

93. Shanmugam, K.R. and A. Das. (2004). op.cit. 

94. Ataullah A., T. Cockerill and H. Le. (2004). "Financial liberalization and bank 

efficiency: a comparative ana~vsis of' India and Pakistan". Applied Economic, Vol. 

36.pp. 1915-1924. 

95. Reddy, A.A .. (2004} "Banking sector liberalization and e.f}icienc.v of Indian banks. 

ICFAI". Journal ofBank Management VoL 3. pp. 37--53. 

96. Das A, A Nag and S.C. Ray, (2005). "Liberalization, ownership and efficiency in 

Indian banking: a nonparametric analysis·. Economics & Political Weekly, Vol. 40, 

pp. 1190-1197. 

97. Chatterjee, G., (2006), "Is inefficienc_v of hanks in India a cause for concern? 

Evidence .from the post-reforms era·· Journal of Emerging Markets & Finance, Vol. 

5. pp. 151-182. 

54 



Survey of Existing Literature on Banking Efficiency 

98. Mahesh H.P. and M. Rajeev, (2006). "Liberalization and productive efficiency of 

Indian commercial banks: a stochastic frontier analysis ... MPRA paper no. 827 

Online at http://mpra.ub. uni-muenchen.de/827/1/MPRA paper 827.pdf. Accessed 

on 24 July 2008. 

99. Sensarma, R .. (2006). ''Are foreign hanks always the best! Comparison of state

owned, private and.f(!reign banks in India". Economic Modeling. Vol. 23, pp. 717-

735. 

100. Rezvanian, R., N. Rao and S.M. Mehdian. (2008), ''Efficiency change, technological 

progress and productivity growth of private. public and foreign banks in India: 

evidence from the post-liberalization era". Applied Financial Economics, Vol. 18, 

pp. 701-713. 

101. Kumbhakar, S.C. and S. Sarkar. (2003). op.cit. 

102. Sensarma. R., (2005). '· ( 'ost and profit efficiency of Indian banks during 1986-

2003: a stochastic frontier analysis .. Economics & Political Weekly. Vol. 40, pp. 

1198-1208. 

103. Das, A and S. Ghosh. (2006). "Financial deregulation and efficiency: an empirical 

analysis of Indian banks during post-reforms period". Review of Financial 

Economics, Vol. 15, pp. 193-221. 

104.Avkiran, N.C., (2000). op.cit. 

55 



Chapter- IV 

E~esearch Methodology 



Research Methodology 

4.1: Introduction 

The main focus of this research is to measure and examme the efficiency of 

Indian domestic banks. The concept of efficiency is primarily an engineering concept, 

commonly used to describe the level of performance of a production unit in terms of its 

utilization of resources in generating outputs. Modern approach towards efficiency 

measurement is starting from the concept of efficiency of Farrell's; ( 1957). Michael J. 

Farrell, greatly influenced by Koopman's2 (1951) formal definition and Debreu's3 (1951) 

measure of technical efficiency has introduced a method to decompose the overall 

efficiency of a production unit into its technical and allocative components. However the 

different efficiency concepts are: 

Box No: 4.1 

Different Concepts of Efficiency 

Economic Efficiency 

;\!locative effici~~ 

Scale Etliciency 

Economic efficiency or Overall efficiency means producing the "'right" 

(Ailocative efficiency) amount in the ·'right'" way (Technical efficiency). Technical 

efficiency and allocative efficiency together form economic efficiency also called as X

efficiency. Overall efficiency i.e .. economic efficiency refers to situation in which (with 

the given state oftechnology) it is impossible to generate a larger welfare total from the 

available resources . Jt means when more output cannot be obtained without increasing 

the amount of inputs. Production proceeds at the lowest possible per-unit cost. Profit 

maximization requires a firm to produce the maximum output by using given level of the 

inputs employed (i.e. be technically efficient). use the right mix of inputs in light of the 

relative price of each input (i.e. be input allocative efficient) and produce the right mix of 

outputs given the set of prices (i.e. be output allocative efficient) 4 However, an 
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organization will only be economic efficient if it IS both technically and allocatively 

etlicient. 

Allocative efficiency refers to whether inputs, for a given level of output and set 

of input prices, are chosen to minimize the cost of production. It refers to ability to 

combine inputs and outputs in the optimal proportion in the light of prevailing prices5
. It 

refers to allocation of resource that allows maximum possible benefit or utility from the 

available resource. 

Technical Efficiency - The most common efficiency concept IS technical 

efficiency: the conversion of inputs into outputs. Technical efficiency considers 

technological aspect of production. It is therefore. a measure of how well the 

transformation process (from input to output) is performing. In other words, it refers to 

ability to avoid waste by producing as much output as input usage allows or by using as 

little input as output allows. 

Koopmans defined technical efficiency as a feasible input/output vector where it 

IS technologically impossible to increase any output without simultaneously reducing 

another output. This analogy holds for a reduction in any input or both a reduction in any 

input and an increase in any output. Farrell measured technical inefficiency as the 

maximum equi-proportional reduction in all inputs consistent with equivalent production 

of observed output 

Thus, technical efficiency measurement can have output orientation and input 

orientation. Input oriented efficiency means minimization of inputs with producing al 

least the given level of outputs. Output oriented efficiency means maximization of 

outputs with using given level of inputs. Managerial practices and the scale or size of 

operations affect t<!chnical efficiency, which is based on engineering relationships but not 

on prices and costs. Technical efficiency therefore consists of pure technical efficiency 

and scale efficiency. Present study deals with technical efficiency which is based on 

input-output configuration. 
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4.2: Efficiency Measurement Techniques 

There are basically two efficiency measurement techniques: Accounting Measures 

and Economic Measures 

4.2.1: Accounting Measures of Efficiency 

The earliest technique to assess the performances of business units IS ratio 

analysis which examines the financial statements of individual firms and comparing them 

with a benchmark. These ratios are popular in financial analysis and even in economic 

literature only because of easy understanding. But analysis based on ratios is suffering 

from accounting biases. That is. accounting practices and norms in different environment 

differ significantly and hence ratios computed from two business units operating in 

differing economic environment may not be suitable tor drawing economic conclusions. 

Besides, this technique fails to take into account the fact that banks produce multiple 

outputs from multiple inputs and consistent aggregation is not possible (See, for example, 

Barnes
6

, 1987; Smith
7

• 1990). The short comings of such a descriptive and static analysis 

of the data are overcome by later researchers with the use of parametric and non

parametric techniques. 

4.2.2: Economic Measures of Efficiency 

Economic measures estimate various efficiencies with broadly two types of 

approaches- parametric and non-parametric. Parametric and non-parametric technique is 

actually frontier technique which is highly accepted and widely used in the field of 

efficiency studies. The frontier techniques have the advantage to convey the information 

of many operational ratios in a single index. thus permitting ranking of decision-making 

units (DMUs) and summarizing of multiple possibly qualitative characteristics in a 

quantitative way. Various types of these modern efficiency measurement techniques are 

presented in Box No: 4.2. 
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Box No: 4.2 

Frontier Approaches for Measuring of Efficiency 

Frontier Measures 

--} Parametric (or Non- Parametric (or mathematical 
econometric) Approach - ... programming) 

Aooroach 

~-----] !--+ tochastic Frontier 

pproach (SFA) 
Data Envelopment --- --

~----J 
Analysis (DEA) 1+-

1stribution Free 
~~ Jproach (DF/\) 

Free Disposal Hull 

Thick Frontier I (FDH) ~ 
~ Approach (TF A} I ---

~- J 

The paramet1ric and non-parametric techniques differ mainly in how they handle 

random error and their assumptions regarding the shape of the efficient frontier. The 

parametric Stochastic Frontier Approach (SF A) and the non-parametric Data 

Envelopment Analysis (DEA) are the most used tools to measure efficiency, taking into 

account that the literature considers both techniques as equally satisfactory. As stated by 

Berger and Humphrey
8 

( 1997 ). there is no consensus on the preferred method for 

determining the best--practice frontier against which relative efficiencies are measured. 

Berger and Mester
9 

( 1997) find that in general the choice of measurement technique and 

functional form does not make a substantial difference in determining the average 

efficiency for the banking sector or raking of individual banks. We prefer to the DEA 

approach as we consider it to be a more appropriate tool in our analysis since it does not 

require an assumption of a functional form for the frontier relating to given specification 

of inputs and outputs of the sample composed of banks of different sizes. types and ages. 

Thus, DEA is an appropriate technique for this study as it fulfils the objectives of 

estimating and examining technical efficiency of the Indian banks and ranking them. It 

also enables to give an insight into efficiency of the hanks. 
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4.3: Data Envelopment Analysis 

Data Envelopment Analysis (DEA) is a non-parametric performance assessment 

methodology originally designed by Charnes, Cooper and Rhodes 10 
( 1978) to measure 

the relative efficiencies of organizational units or decision making units (DMUs). This 

technique aims to measure how efficiently a DMU uses the resources available to 

generate a set of outputs. The DEA approach applies linear programming techniques to 

observe inputs consumed and outputs produced by decision-making units and constructs 

an efficient production frontier based on best practices. Each DMU's efficiency is then 

measured relative to this frontier. 

DEA is defined by Giokas 1 
i ( 1997) as follows: 

"DEA measures relative efficienc)i [of' DMUsj bv estimating an empirical production fimction 

which represents the highest mlues of' outputs/benefits that could he generated by 

inputs/resources as given by a range of obsen·ed input/output measures during a common time 

period." 

DEA is a non·-parametric linear programming based data analytic technique for 

measuring and evaluating relative efficiency of a homogeneous set of units termed as 

decision making units (DMUs) which use variety of identical inputs to produce variety 

of identical outputs. DEA is a relatively new ·'data oriented" approach tor evaluating the 

performance of a set of peer entities called Decision Making Units (DMUs) which 

convert multiple inputs into multiple outputs 12 DEA is an optimization method of 

mathematical programming to generalize the Farrell's ( 1957) single-output single-input 

technical-efficiency measure to multiple-output and multiple-input case by constructing a 

frontier of the best practice DMUs established mathematically by the ratio of weighted 

sum of outputs to weighted sum of inputs from the identical input output data set 

available from the DMUs under evaluation and to estimate efficiency of a DMU relative 

to the constructed frontier. Thus, DEA is a mathematical linear programming approach to 

frontier analysis. The estimated frontier of the best practice OM Us is also referred to as 

efficient frontier or envelopment surface. In DEA literature. DMUs lie on the frontier are 
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technically efficient having efficiency score equal to I and the DML~ l1e off the frontier 

are technically inefficient having efficiency score between 1 and 0. 

Box No. 4.3 

DEA in summery 

~ DEA constructs an efficient frontier by yielding a piecewise linear production 
surface i.e., identifYing best practice DMU(s) from the identical inputs and 
outputs data set available from the DMUs under evaluation. 

> Frontier defines multiple inputs and multiple outputs productivity 
> Frontier defines the (observed) efficient trade-off among inputs and outputs 

within a set of DMUs. 
> Relative distance to the ti·ontier defines efticienc; 
> DMUs on the frontier are etlicient and DMUs off the frontier are inefficient. 
> Nearest point on frontier defines an efficient hypothetical DML of the 

inefficient DMUs. 
> Differences in inputs and outputs between DMU and hypothetical DMU 

define efficit!ncy "gaps" (improvement potential) 

Source: Author's compilation 

4.3.1: Importance ofDEA in Banking Efficiency Measurement 

DEA with 30 yt;:ars of journey since 1978 is now a very popular and well accepted 

methodology in the field of efficiency measurement and improvement of the units using 

multiple inputs to produce multiple outputs. DEA was firstly applied by Sherman and 

Gold 13 
( 1985) for assessing the efficiency of bank branches and, thereafter, it proved a 

very promising tool for monitoring the efficiency in banking industry. Of the 122 studies 

reviewed in the extensive survey carried out by Berger and Humphrey 14 (1997) on 

efficiency of depository financial institutions in 21 ~ountries, 62 studies (i.e., just over 

50%) employed DEA to examine the efficiency of the banking sector. The connotation of 

this reference is that over the years. DEA has emerged as a well accepted and popular 

technique for evaluating the efficiency of the banking system. Its popularity as an 

accepted method of efficiency analysis can also be realized from huge DEA bibliography 

database also 15
• 
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Box No. 4.4 

Strength and Weakness of DEA 

Strengths 
~ DEA prodU<:es a single score for each unit rather than population average, which 

makes the comparison easy. DMUs are directly compared against a peer or 
combination of peers. 

~ Its main stnmgth lies in its ability to handle multiple inputs and outputs situation 
effectively i.e. to capture the multidimensional nature (of inputs/outputs) in the 
production process which is the prevalent characteristics of many units under 
evaluation. 

~ It places no restrictions on the functional form of the production relationship. That is it 
doesn't require an assumption of a functional form relating inputs to outputs. 

~ DEA modeling allows the analyst to select inputs and outputs in accordance with a 
managerial focus. 

~ Furthermore, the technique works with variables of different units (unit's invariance) 
without the n1~ed for standardization. There is as such no limit to the number of inputs 
and outputs. This is not possible through traditional ratio analysis. 

~ There is no requirement for any a priori views or information regarding the assessment 
of the efficiency of DMUs. The weights for outputs and inputs are obtained by 
calculating tht: DEA models, rather than being given artificially 

~ Another advantage of DEA that attracts analysts and management is ib ability to 
identifY the potential improvement for inefficient units by providing both the sources 
and the amount of inefficiency such as. pure technical and mix inefficiencies. 
Moreover, the reference set used to benchmark these inefficiencies are also indentified. 
A deficiency of the econometric approaches is their inability to identify sources and 
estimates the inefficiency amounts associated with these sources. Hence. no clue as to 
corrective action is provided even when the inefficiencies are present. 

Limitations 
~ The lack of aUowance for statistical noise i~ widely regarded as the most serious 

I imitation of DEA because this puts a great deal of pressure on users of this technique 
to collect data on all relevant variables and to measure them accurately. 

).. DEA is good at estimating "relative" efficiency of a DMU but not "absolute" 
efficiency. In other words, it can tell you how well you are doing compared to your 
peers but not compared to a "theoretical maximum." 

;,... Since DEA is a nonparametric technique. statistical hypothesis tests are difficult. 
> Results are sensitive to the selection of inputs and outputs 

Source: Author's compilation 
------~--·--------

4.3.2: DEA Models 

There is variety types of DEA models developed in the DEA literature since 1978. 

There are two approaches in DEA models: radial and non radial. Differences exist in the 

characterization of input or output items. In DEA literature, two models namely CCR 

model (named after Charnes. Cooper and Rhodes 1
b, 1978) and BCC model (named after 

Banker, Charnes and Cooper
17

• 1984) are called basic DEA models. These models which 

are radial measure of efficiency are of two types- input oriented and output oriented. 
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Input oriented technical efficiency aims at reducing input amounts a~ much as possible 

while keeping at least the present output levels and output oriented technical maximizes 

the output level while using at least the present input leveb. 

4.3.2.1: CCR and HCC Models 

The study has utilized two most popular and widely used basic DEA models

input oriented CCR model and input oriented BCC models to estimate the bank wise 

level of relative technical efficiency. CCR model measures the efficiency called overall 

technical efficiency (OTE) and BCC model measures efficiency called pure technical 

efficiency (PTE). OTE and PTE allow to measure scale efficiency (SE). SE = OTE/ PTE. 

So, using these CCR and BCC models the study has estimated three types of efficiencies: 

OTE. PTE and SE for individual banks. 

Figure: 4.1 

CCR and BCC Frontier 

I Frontier ~~ 
L._. _,# 

A 
E 

/ 
/ 

BCC 
Frontier 

In pur 

Figure 4.1 illustrates th~::~ CCR and BCC models in a simple single-input and singe-output 

along with the derivation of concept of OTE. PTE and SE. The CCR model assumes 

constant returns to scale so that all observed production combinations can be scaled up or 

down proportionally. This constant returns-to-scale DEA frontier is derived simply by the 

ray through the origin passing through point B. The DEA-BCC model, on the other hand, 
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allows for variable returns to scale and is graphically represented by the piecewise linear 

convex frontier. The areas to the right of the two frontiers represent production possibility 

set (PPS).CCR and BCC models define different production possibility sets and 

efficiency results. As an example, the input-oriented efficiency of unit · E' in Figure 4.2 is 

given by e3e2/e3e as yielded by the CCR model and e3e1/e3e by the BCC model. The 

shape of the VRS frontier is piecewise boundary and closer to observed inefficient points 

which results in BCC efficiency score higher or equal to corresponding CCR score. The 

rational for this is that CCR efficiency incorporates scale efficiency while BCC do not. 

DMUs 'A', 'B' and 'C' are BCC efficient. only ·B' is CCR efficient. DMUs 'D' 

and 'E' are both CCR and BCC inefficient and their input oriented projection 

individualizes reference points 'd 1' and ·e 1' on VRS frontier , 'd2' and 'e/ on CRS 

frontier. The differenc1~ between · 0 I ' and 'DT. 'E l . and · E2' are due to control for 

scale. The ratio of e3e21 e3e 1 and d3d21 d3d1 represents the scale efficiency of DMUs 'E' 

and '0'. Here it is to be pointed out that the DMUs ·o· and ·E' are characterized by 

opposite scale properties. DMU ·E' is radially projected on a increasing return to scale 

facet of the VRS frontier while DMLJ ·o· is radially projected on a VRS surface where 

variable return to scale hold. It is important to note that if a DMU is fully efficient under 

both CCR and BCC score the DMlJ is said to be operating in the most productive scale 

size i.e. scale efficiency is I 00% i.e. region where constant returns-to-scale (CRS) 

prevails. 

However three types of DEA efficiency measures of DMUs E. A and B are presented 

below-

Efficiency 
Type 

OTE 

PTE 

SE 

Table: 4.1 

Different Efficiency Measures 

DMU-'E' ( CCR 
ent) BCC ineffici 

e3ezf e3e <I 

e3e/e3e<l 

e:tezfe3e1<1 

and DMU-'A' ( CCR inefficient 
but BCC efficient) 

·-·· 

a2 a,/a2 a <I 
·-,·~·-

a2ala2a =' I 
·-

a2 a1/a, a <I 
·----· 

DMU-'B' (CCR and 
BCC efficient) 

b1b/b 1b= I 

b,b/b1b= I 

btblb1b= I 

So, the important aspects of DEA methodology based on CCR & BCC models are 

=> Reference set and improvement in efficiency i.e. projection of inefficient DMUs. 
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=> Returns-to-Scale and 

=> Decomposition oftechnical efficienc) 

These important economic factors are again discussed at the time of analyzing them in 

the next chapter 'Empirical findings and analysis· 

4.3.2.2: Mathematicail Formulation CCR and BCC Models 

Graphical pres,entation cannot be used for frontier analysis tn case of multiple 

inputs and multiple outputs. Hence a general mathematical formulation is needed to 

handle the multiple inputs outputs situation. The first mathematical linear programming 

based formulation of the frontier analysis was developed by Charnes et a!. ( 1978) after 20 

years of frontier analysis technique described by Farrel in 1957.The authors also coined 

the name Data Envelopment Analysis. 

CCRModel 

Assuming that there are n DMUs to be evaluated [DMUj (j =-~ I. 2 ... n)]. Each 

DMU consumes m different inputs of identical nature for all DMUs [xq ( i = l ,2, 

..... ,m)] to produces 's' different outputs of identical nature for all DMUS [ yq ( r = 1,2, 

....... ,s)]. xiJ and Yr1 are assumed to be positive ie x11 ~ 0 and Yn ~ 0 and further 

assumption is that each DMU has at least one positive input and one positive output 

value. Given the data. the efficiency of DMUk can be measured by the following 

programmmg 

m 

Min 8k --£ (Is~· + 

(8 1 · +) I =I 
, hi Sj , Sr 

Subject to 
n 

s 
'\' + 
L Sr 
r =I 

I Xi1 Ai + Si- == 8k xi, i = 1,2, ..... ,m. 
j =I . . 

n 

LYriAi- s/c= Yrk r-=' l,2 .... .,,S 
i=l .. 

s,·, s/ ~ 0 for all i and r. 

x,J =Amount of input of i utilized by the jth DMU 
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yq =Amount of output of r produced by the jth DMU 

Xik =Amount of input of i utilized by DMLh 

Yrk =Amount of output of r produced by DMUk 

Ok= efficiency score of DMU 'k' being evaluated 

Research Methodology 

A.s represent tht: dual variables which identify benchmarks for inefficient units. 

Slack variables- Si- (input slacks), sr~ (output slacks) 

Here £ >0 is non-Archimedean element defined to be smaller than any real 

number and to be accommodated without having to specify the value of£. 

Above mathematical formulation is the input oriented CCR model (envelopment 

form) used in this study to estimate OTE. Note that the above mathematical program 

yields an efficiency score (0) of a particular DMUk only. To get the efficiency score of 

other DMUs it is required to repeat this process for each DMU i.e., ·n· optimization one 

for each DMUj. DMUs for which 8 < l are inefficient. while DMUs for which 8 = 1 are 

on frontier line and efficient. Some frontier points or boundary points may be ·weekly 

efficient' because of presence· of non zero slacks in inputs and/or outputs. 

CCR efficient - a DMU is CCR efficient if the optimal solution of the above 

two-phase procedure satisfies both (i) 0 =" I and (ii) all slacks are zero. So. DMUs which 

satisfy both the conditions are also called CCR efficient or strongly efficient or Pareto

Koopmans efficient. 

CCR inefficient- a DMU is said to be CCR inefficient -

Case I: if and only if both (i) 0 < I and ( ii) s,- 1:- 0. sr :t 0 tor some i and r. or all slacks are 

non zero. 

Case II: if and only if both (i) 8 = I and (ii) s, t 0. s,· t 0 for some i and r. This case is 

also termed as weakly efficient in DEA. 

So there are two sources of inefficiencies: purely technical inefficiency represented by 

the radial measure (1- t:fficiency score obtained) and mix inefficiency represented by the 

input and output slack values. 

BCC Model 

The BCC (ratio) modt:l is one of the most important extensions of CCR model. It 

measures technical efficiency rather pure technical efficiency. BCC model differs slightly 

yet remarkable from CCR model with an additional constraint 
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(2) 

in the above CCR E:nvelopment model. This constraint is called convexity constraint in 

mathematics literature. It imposes of assessing the efficiency under VRS. 

A DMU is BCC efficient ifthe optimal solution ofthe above two-phase procedure 

satisfies both (i) 8 = 1 and (ii) all slacks are zero. Otherwise, DMU is BCC inefficient. 

Box No. 4.5 

Summary of Models (CCR & BCC) Characteristics 

-------------------· -----

=> CCR modd considers the production possibility set based on constant return to scale 
assumption. Where BCC model based on variable return to scale assumption. 

=> Optimal values of e I 0 are independent of units in which inputs and outputs are 
measured provided these units are same for all DMUs under evaluation. 

=> Note that the above mathematical program yields an efficiency score (6) of a 
particular DMUk only. To get the efficiency score of other DMUs it is required to 
repeat this process for each DMU i.e. 'n' optimization one for each DMUj. 

=> DEA computes a unique set of input and output weights for each DMU using linear 
programming technique subject two condition i) no weights can be negative ii) 
weights must be universal i.e. resulting ratio must be :Sl under the same input 
weights and output weights ofthe evaluated DMU i.e. DMUk. 

=> All inputs and outputs data are assumed to be positive or semi positive and they can 
be varied at the discretion of management or other users i.e. 'discretionary 
variables'. 

=> Both the BCC and CCR models are called ratio models because they define 
efficiency as the ratio of weighted outputs divided by weighted inputs. 

=> Both the BCC and CCR ratio models use a radial or proportional measure to 
determine a unit's efficiency score. A unit's efficiency is defined by the ratio of the 
distance from the origin to the inefficient unit, divided by the distance from the 
origin to the composite unit on the efficient frontier. 

=> The CCR models are not translation invariant but BCC are translation invariant 
=> CCR measure incorporates technical as well as scale inefficiency whereas BCC 

considers only technical inefficiency. That is why CCR efficiency score is called as 
overall technical efficiency or global technical efficiency and BCC score as pure 
technical efficiency or local technical efficiency 

Source: Author's compilation ______________________ _ 

4.3.2.3: Super-efficiency Model (SEM) 

The study has also utilized input oriented super efficiency model under CRS 

assumption for ranking purpose as proposed by Andersen and Petersen 18 ( 1993 ). The 

basic DEA models- CCR & BCC mainly distinguish the DMUs into two groups -

efficient DMUs (having score equal to one) and inefficient ones (having score less than 
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one). But it is not possible by these conventional models for ranking efficient DMUs 

since efficiency score of all the efficient DMUs are equal to one. To overcome this 

limitation, Anderse:n and Petersen ( 1993) have introduced super-etliciency DEA model. 

This model was originally introduced with the objective of providing tie breaking 

procedure for ranking DMUs rated as efficient in conventional DEA model. This model 

allows effective ranking of efficient DMUs based on super-efficienc: scores which are 

more than one or equal to one i.e. not same for efficient DMUs. 

The super-efficiency model is almost identical to the basic DEA models with the 

exception that the efficient DMU being evaluated is excluded from the production 

possibility set (PPS). This exclusion or removal from the PPS is the main philosophy of 

this model. This exclusion modifies the efficient frontier developed by the basic DEA 

models and forms a new frontier above such frontier and thereby allowing the efficiency 

score of the efficient DMUs grater than or at least equal to the value of 1 (one). An 

important consideration of SEM is that this exclusion does not influence the efficiency 

score of inefficient DMUs. This is the specialty of this model. Like CCR and BCC 

models SEM are of two approaches - input oriented and output oriented both under CRS 

and VRS assumption. In this study input oriented SEM under CRS assumption is 

followed for effective ranking of efficient DMUs as determined by input oriented CCR 

model. 

X2 

Fi2ure 4.2 

Super-efficiency Model (Input Oriented) 

B 

XI 
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Figure: 4.2 provides input oriented radial supper efficiency model. The efficient 

frontier consisting line segment connecting efficient DMUs- A, B and C is developed by 

the standard DEA models. If DMU B is excluded from the reference set effect is to 

construct a new frontier consisting dotted line segment connecting DMUs A and C. 

Super-efficiency scor,e of DMU B becomes OB 1 OB :::IOO% . This reflects that the 

maximum proportional increase in inputs by B preserving efficiency (I 00%) is 20% if 

super efficiency score of B is 120%. Efficiency score of inefficient DMU like 'D' 

remains unchanged. 

Input oriented SEM provides a means of evaluating the extent to which an 

efficient DMU is able to increase its inputs level without violating its status as an 

efficient DMU. Super-efficiency score therefore provides a measure of stability of the 

·efficient' status of the efficient DMUs. The study follows the following input oriented 

formulation of SEM under CRS assumption as described by Anderson and Petersen 

(1993). 

Ill 

Min8k-£(Isi- + 
(8A) J=! 

(3) 

Subject to 

n 

I XiJAj + sl-= ek X,k i = l.2 ........ m. 
,=1 

I+ k 

n 

~!Yri AI - s/ = Yrk r = 1.2 ...... ,s 

I i" k 

J = 1.2., ..... n 

Sj-, s/ ::: 0 for alii i and r. 

Where 8 represents efficiency score of DMU "k' , an efficient one is excluded 

from the reference set by equating input and output weights to zero i.e. (Ak =--= 0) 
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4.4: DEA Software: Estimation of Efficiency Scores 

We solve input oriented CCR, BCC and Super-efficiency model by using DEA 

software 'DEA-Solvt::r Learning Version 3' designed on the basis of the textbook -

"'Data Envelopment Analysis : A Comprehensive Text with Models, Applications, 

References and DEA-Solver Software''. i 9 

4.5: Selection oflnput and Output Variables 

The most challenging task to the researchers for estimating efficiency of banks 

through DEA methodology is to select appropriate and relevant inputs and outputs. The 

choice of inputs and outputs largely affects the derived efficiency level. There is no 

consensus on what constitutes inputs and 1Jutputs of banks. Banks mostly provide 

services to customers and play an important role of intermediaries in directing fund 

between depositors and creditors and also perform non-monetary activities. So. these 

wide ranges of bank activities which are mainly non-tangible in nature make difficult to 

define its input and output. There is a theoretical gap in the literature l)ll multi-input and 

multi-output production structure of banking. In spite of increasing trend of interest on 

banking efficiency measurement. there is no universally accepted approach in the 

literature of banking efficiency for selecting input and output variables. However, in the 

context of banking efficiency measurement. there are mainly two approaches to deal with 

this problem: Production Approach and Intermediation Approach. Both the 

approaches apply the traditional microeconomic theory of the firm to banking and differ 

only in the specification ofthe banking activities. 

Production Approach (PA)- This approach as pioneered by Benston 2
(' (1965) treats 

banks as providers of services to customers by administering customers' financial 

transactions, keeping deposits. issuing loans and managing other financial assets. Outputs 

under this approach are the services provided to the customers and best measured by the 

numbers and type of transactions and inputs include physical variables like labor and 

capital or their associate:d cost. This approach fixuses on only non interest expenses and 

ignores completely interest expenses since it considers deposit as an output. This 

approach is also known as service provision or "alue added approach. 
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Intermediation Approach (lA) - This approach as proposed by Sealey and Lindlel 1 

( 1977) treats bank as financial intermediaries for channeling fund from savers to 

borrowers. According to this approach only bank assets are thought as outputs. It is 

distinguished from PA by adding deposits as an input and therefore considers both 

operating cost and int,erest cost in the input side. Banks performing two major role of 

mobilizing resources (saving) in order to make investment activities (lending) in the 

economy are taken into consideration in this approach 

lA vs. PA 

The main difference between these two approaches is the use of deposit as input 

or output. Berger and Humphre/2 
( 1997) pointed out that neither of these two 

approaches is perfect because they can not fully capture the dual roles of banks as 

intermediaries of financial services as well as service providers. Therefore none is 

universally accepted approach. Berger and Humphrey ( 1997) suggested that lA is best 

suited for analyzing bank level efficiency where PA for branch level efficiency. This is 

because at the bank level, management will aim to reduce total cost not just non-interest 

expenses while minimization of total cost is not the headache ofthe branch. Branches are 

basically concerned with providing large customers· based services. Grifell Tatje and 

Lovel
23 

(1999) argued that when interest is in the analysis on bank productivity. then PA 

prefers to lA as PA essentially focuses on the bank productivity. On other side, lA may 

be superior for evaluating banking performance since it considers all expenses including 

interest expenses as input. As a result. it enables for better reflection of bank profitability. 

In the banking literature. it is found that the lA has the larger appeal than the PA. One 

reason for this could be the non availability of published data on the number of accounts 

and type of transactions serviced for different tinancial instruments~.., Though, in a 

customers' oriented market economy particularly (after 1996). Indian banks play both the 

role as intermediaries as well as providers of ~enices but still now Indian commercial 

banks primarily mediate funds between depositors and creditors i.e.. they play 

intermediating role much more than the service providing role. Therefore. given this and 

as a majority of the empirical literature present stud) adopts lA for selecting input and 

output variables for estimating bank level efficienc~ of Indian commercial banks. 
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Summary of literature survey on inputs and outputs of some important and 

relevant studies on banking efficiency based on DEA methodology are listed in 

Annexure: 4 (A). 

Literature on inputs and outputs specification for measuring bank efficiency 

summarizes that most of the studies rely on three inputs a) Fixed assets as a proxy of 

physical capital b) labor (No. of Employees) and c) Deposit and two outputs namely a) 

Interest Income b) Non-interest Income. In place of interest income some studies choose 

advance and investment in the output vectors. 

With these existing theoretical strands. extant literature, the study selects finally 

four input and four output variables following the three stage procedures illustrated 

below. The choice of input and output variables is mainly guided by operational pattern, 

objectives of the Indian banking system in the post reform period and the availability of 

data. 

Figure: 4.3 

Banking; Operation Patterns & Related Inputs and outputs 

Indian Banking Operations 

On-balance Sheet 
Activities 

Accepting Savings (Deposit 
Mobilization) 
Input = Interest Expenses 
Output= Deposit 

! Lending & Investment (Deposit 
Conversion) 
Input = Deposit 
Output = Advance, Investment, 
Interest Income 

I 
J• I 

Off-balance Sheet 

Activities (Non-traditi()A~D 
' ' < ' .:-, ~ ·"'' 

-~,·&t:.vA*W',i,wtk~;;N;,;,:~~L.$'· ,wf~~~;t"~i'~ ·:::t i. 

Financial Services 
Output= Non- interest 
Income 

(---·'---------
1 Common Inputs: 
1 

Capital, Labor and other Operating Expenses 
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In the above diagram. banking operations pattern of the Indian commercial banks 

along with inputs and outputs in that specific area of operation are presented. 

From the above diagram combining the traditional and non traditional activities of 

Indian banking, following input and output variables are specified based on the 

intermediation approach. 

Stage-/: selection of Inputs and Outputs -

In ut Variables Output Variables 
y Interest Expenses 

~ 

Advance ,. 

" Deposit , Investment 
.,_ Operating expenses ;r Interest income 
y Fixed assets ., Non-interest income 
\- No. of Branches , 
y No. of employees 

_j_ __ - ------

Number of Input & Output Variables 

Selection of input and output items is the most important task for estimating 

efficiency level under DEA technique and the number of such items is also crucial for 

successful application of DEA. Inclusion of many variables is not a viable option in DEA 

as the number of inputs and outputs (m + s) increases in the model. more and more 

DMUs become efficient and efficiency discrimination among DMUs is questionable due 

to an inadequate number of degree of freedoms. A rough rule of thumb in the 

envelopment model is to choose n (number of DMUs) equal to or greater than max 

2' {m xs, 3 x (m + s)} -

Therefore, some variables are excluded from the above mentioned inputs and 

outputs of stage-! to make the DEA models viable. This exclusion is based on the 

theoretical concepts and existing inputs and outputs in the literature. First 'interest 

expenses' and 'interest income· two variables are converted to single variable known as 

·net interest income' or spread which is placed in output variables set. Now. three output 

variables-· advance', ·investment' and ·net interest income' are related to traditional 

banking activities. Therefore. as m~jorit) studies. we chose only ·net interest income' to 

represent the on-ba 1lance sheet activities of banking_ 
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Fixed assets is then excluded from the inputs set of Stage-} Most of the prior 

research used fixed assets as a proxy of physical capital. But they ignored the fact that in 

many cases, items of physical capital will be leased rather than owned. Even if they were 

owned, there might be problems with their valuation. In the sample banks, some are too 

old and some new. Some are rural and semi urban oriented and some are metropolitan 

based. Some are highly technology based and some are not. Therefore. there is a major 

difference among the banks so far as valuation of fixed assets are concerned. Besides 

tixed assets are partially represented through 'operating expenses (an input variable) since 

depreciation charge on fixed assets is included In operating expenses. Instead of fixed 

asset, the study considers ·No. of Branches· and ·No. of Employees· as proxy of physical 

capital. Actually both the variables provide the infrastructure to banks. Use of No. of 

Branches and No. of Employees as proxy of physical capital in the inputs vector is not 

universal in the prior literature. but it can be justified. Correlation between these two 

variables with Fixed Assets and Net worth are highly significant (at .0 t level) over all the 

years. Therefore, this is reasonable justification to use 'No. of Branches' and 'No. of 

Employees' as proxy of physical capital as well as financial capital. fhey are highly 

positively correlated with the size (Total Assets} of banks also. 

Table: 4.2 

Correlation Results for Inputs Consideration 

2005 2006 : 2007 2008 
No of 

Branches Ern 
No of No of I No of No of No of No of 

s Branches Employees I Branches Employees Branches Employees 
No of 

~ 
Fixed 

0.481 0 
Assets 

Net 
0.799 0 

Worth 

.564 0.524 0.647 I 0.483 0.575 0.561 0.605 

---~--+-
0.736 0.839 I 0.753 0.847 0.701 0.784 .886 

-
Total 

0.874 0 
Assets 

I 
0.864 0.943 ! 0.839 0.917 0.876 0.928 

_,___ __ _L _ 
.952 

Note: All are sign!ficant at .0 I levels 

In the prior research 'No. of employees· were used as a proxy of labour but they 

ignored non labour operating expenses which have been heavily incurring by the banks 

for technology upgradation. So the study uses ·operating expenses' as one of the inputs, 

which includes both labour and non-labour expenses. So. input-output variables of Stage

I are modified as follows -
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In ut Variables 
);;> No. of Branches 
);;> No. of Employees 
);;> Operating expenses 

I 
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Output Variables 
Y Net Interest income 
', Non-interest income 

);;> Deposit 
... ____ 1__ __________________ _ 

Inputs and output variables of stage-11 except ·No of Branches' and 'No of 

Employees' are basically based on the monetary flows taken from both the Profit and 

Loss account and the Balance Sheet of the each banks considering three basic banking 

functions. Now, variables of Stage-11 are again modified in order to accommodate the 

objectives of the Indian banking system in the post reform era into the input output 

vector. 

In 1992, the RBI launched banking sector reform to create a more profitable, 

efficient and sound banking system. The reform opened the banking sector for private 

players. The emergence of new private banks exposed the inefficiency of public banks 

which are lager in size. large number of employees and branches with socio-economic 

obligation. But there is a debate among the authors and researchers that the profitability 

should not be the criteria for comparison of performance evaluation between public and 

private banks. They argue that PSBs are more social than economic. But profits are 

required to fulfill this socio-economic objective. That is why policy makers rightly laid 

emphasis on profitability as a criterion for performance evaluation of PSBs. Some public 

banks already are gone to partial privatization and most of the banks are listed in stock 

market. They are easily approachable to capital market to mobilize additional fund. In 

this back ground, after 18 years of reform process going on. profitability aspect should be 

considered for estimating and analyzing efficiency of the banks. Further. Indian banks 

have to invest in the priority sector. So. priority sector advance is also taken into 

consideration as an output variable for social objectives of the banks. 

Therefore, two output variables namely ·Priority Sector Advance· and 'Net profit' 

are taken into consideration as output variables in order to have an effect on the socio 

economic objectives ofthe Indian commercial bank-.. 
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Stage 3: Final Input Variables and Output Variables 

Inputs (Resources) 

'-----=:>-
)r No. of Branches 
>- No. of Employees 
>- Operating expenses 
> Deposit 

Outputs (Desired Outcomes) 

'----> 
';.- Net Interest income 
' Non-interest income 
';.- Priority Sector Advance 
),- Net Profit 

Finally, the study specifies four inputs and four outputs. All the inputs and outputs 

are measured by monetary terms of rupees in lakhs except 'No. of branches' and 'No. of 

employees' which are in terms of physical numbers. 

'Number of Branches · and Number o( Employees· are considered as inputs by 

Saha & Ravisankar26 (2000). Ketkar. et al. 21 (2005). Many studies considers 'No of 

employees' as a proxy of labour [e.g. Das et al.~s (2004). Kumar and Gulati 29 (2008)]. 

But, present study includes them into the input vector as proxy of physical and financial 

capital. 

'Operating Expenses include all labor and non-labor cost which includes rent, 

printing charges, deprec:iation on banks properties. insurance and so on. [Sathye30 (2003), 
31 '1 

Mohan & Ray (2004), Chakrabarty & Chwala'- (2005)] 

'Deposit' includes all types of deposit: demand. savings and time deposit and it is 

used as a loanable fund. Most ofthe studies in India use it as an input. 

'Net Interest Income' is also called spread computed by subtracting interest 

expenses from interest income. This variable represents the performance of the traditional 

activities of banking. [Das33 (1997). Kumar' 4 (2008)] 

The output variable 'Non-interest Income· accounts for income from off-balance 

sheet activities such as commission. brokerage and so on. The inclusion of this variable 

enables the capturing of recent changes in banking services. Most of the studies in India 

use it as an output. 
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'Priority Sector Advance' variable as output is considered to accommodate the 

social aspect of the Indian banking. Present study uses this variable as output probably 

for the first time for measuring efficiency of the Indian banking. 

'Net Profit' computed by subtracting total expenditure including provision and 

contingencies from total income is considered for economic objective of the banking 

operation, which is very important for existence in the competitive market. [Debasish 35 

(2006)] 

However, the study tries to select input and output variables that minimize the 

problem of differences among the banks and bank groups under study. 

4.6: Sampling and Data 

Sample Banks 

Oral and Yololan36 
( !990) suggests to use DEA models for firms employing 

similar resources and providing the same services. Quey-Jen Yeh 
37 

(1996) states that it is 

important to take into account the homogeneity condition during the choice of DMUs to 

make the DEA result more realistic. Regional Rural Banks are local banks with their 

domain of operations restricted to one or two contiguous districts and mostly provide 

credit to farmers and small enterprises whereas foreign banks with limited branches in the 

metropolitan cities only are operating mainly to serve their clients of their parent banks 

abroad. Based on the criteria of homogeneity condition. the study relies on selection of 36 

Indian scheduled commercial domestic banks which have already been listed in the stock 

exchanges. Stock behavior pattern of the banks have not been taken into consideration in 

this study. The main objective of the study is to estimate and examine the technical 

efficiency (DEA) of the selected banks. Sample banks consist of both public and private 

banks. The banks which have been operating continuously in all the years of the study 

period are only included in the sample. Industrial Development Bank of India (lOBI) has 

been included in the list of public sector banks. Yes Bank has been excluded from the list 

due to unavailability of some important data and ver) recent entrance into the industry in 

2004-05. UTI bank has been renamed as AXIS bank in 2007. Sample banks with their 

codes have been listed in the Annexure: 4 (B). 
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Data sources 

All the data are annual and secondary m nature. Annual bank level data are 

obtained from the published annual accounts (Balance Sheet and P&L Account) in 

Annual Reports of the individual banks, collected mainly from the 'Statistical Tables 

relating to Banks in India' and 'Report on Trend and Progress of banks in India' for the 

various years under study, available on the official website of RBe8
. Other sources of the 

data are annual reports of the respective banks. websites of the respective banks, Report 

on currency on finance, RBI; Handbook of statistics on Indian Economy. RBI. 

Study period 

The study cov,ers a period of four years: beginning 2004-05 and ending in 2007-

08. The period taken under analysis was one of great changes in the Indian banking 

system. During this period, most of the Indian banks have already been listed in stock 

market. They can easily approach capital market to mobilize additional fund. During this 

period, Indian economy has gathered more strength as indicated by the various economic 

factors. 

Table: 4.3 

Macroeconomic indicators in India 

Indicator 1996-2003 2003-08 
GDP growth 5.6 8.8 
Inflation 4.6 5.3 
Fiscal Deficit-GOP Ratio 5. 7 .\.8 
~Fo~r~ex~R~~es~e~~~e~s-~G~D~P~R~a~t~io~--~9~.5___________________ 20.7 
Source - Samantaraya and Verrie339 (2009) 

Banking performance is heavily depended on economic performance of the country as 

well as global. So, from the above factors it is clear that Indian economy during the 

period of evaluation was very stable and strong. During this period also. Indian capital 

market has witnessed a tremendous growth as indicated by the upward movement of 

BSE-Sensex from 5839 (as 31 /12103) to 21 078 (08/0 J/08)'10 . Capital expenditure by the 

government and private industry. demographic protile. regulatory and technological 

advancement and investment opportunity across all segments are expected to enable Indian 
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banks leading to highc:!r growth. Healthy growth of the assets of commercial banks driven 

primarily by credit growth and sharp rise in credit-GOP. deposit-GOP and M3-GOP 

ratios are reflective of significant financial deepening in India. So the period, we choose 

for efficiency evaluation, is favorable for better performance of the Indian banks. 

However, with this sample and data. the study estimates the relative technical 

efficiency of a sample of 36 Indian banks during the period from 2004i05 to 2007/08 

using OEA methodology. 
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Empirical Analysis and Findings 

5.1: Introduction 

The study aims to examine the relative efficiency of Indian commercial banks 

during 2005-08 by utilizing Data Envelopment Analysis (DEA). Four inputs (m = 4) and 

four outputs (s = 4) with a sample size of 36 (n = 36) are chosen. Therefore, the sample 

size in this study exceeds the desirable size as per the rule of thumb (36>24) i.e. n 

(number of DMUs) equal to or greater than max (m x s, 3 x (m + s)j 
1

• So, this study 

utilizes the greatest advantage of DEA methodology properly by selecting multiple inputs 

and multiple outputs with an accepted number of degree of freedom i.e. efficiency 

discriminatory powers. Majority of the previous studies considered a small number of 

inputs and outputs and consequently failed to capture the multidimensional nature of the 

Indian banking and the various aspects of performances in the present competitive 

market. Thus, their studies could not take advantage of the specialty of the DEA 

methodology i.e., the ability to handle multiple inputs and outputs situation effectively. 

Table: 5.1 

Summary Stati!itics on Input/output Data for Measuring Grand Frontier Scores 
-- --

In mts Outputs 

Input -1 Input -2 Input -3 Input -4 Output-! Output-2 f Output-3 Output-4 

!Net l Non-
r Pnorit\ 

(No of (No of (Uperatmg 1 (Net 
( Deposlti l Interest mterest 

I 
Sector 

Branches) Employees) Expenses) I i Profit) l Income) Income Advance) 

Max 9408 190420 1155785 43000466 1565230 725482 I 7639094 1838548 

Min 105 1367 8291 289198 8942 2562 i 54052 11905 

Average 1289 20079 135738 5689137 183174 87539 r 1111396 260022 

SD 1651 31775 204612 7564792 268441 l 143213 i 1402197 333671 

/Vote.· Year wise summary statistics on input output aata are prusemed in Annexure.· 5 (A; 

From summary statistics for the inputs and outputs reported in Table 5.1, it is 

observed that the variations among the banks in terms of selected input output data are 

quite big. It is noticeable that output variable (Net profit) of two banks (DLB and INV) 

have negative values only in the year 2005. No further action is taken since our software 

can deal with non-positive values. 

The degree of correlation between inputs and outputs is an important issue that 

has great impact on the robustness of the DEA model. A correlation analysis is 
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imperative to establish appropriate inputs and outputs. So, in order to obtain more robust 

and reliable results, the· sensitivity of our efficiency indices are put into test of correlation 

between selected input and output variables. It is found that there is a high correlation 

between selected input and output variables as shown in Table: 5.2. 

Table: 5.2 

Correlation betw•~en Input/output Variables used for Grand Frontier Scores 

0.971 0.865 0.914 0.923 0.732 0.895 0.936 
0.9.19 0.962 0.975 0.836 0.941 0.96 

l 0.986 0.986 0.969 0.981 0.962 
0.989 0.938 0.993 0.984 

0.918 0.977 0.977 
0.944 0.897 

0.99 

I 

Note: Year wise correlations are presemed in .·lnnexure 5 ( B; 

This correlation is also high in all the years under study (Annexure: 5. (B)). This 

is a reasonable validation ofthe DEA models applied in this study. 

So, with this appropriate number of inputs and outputs and reasonable validation 

by high degree of correlation between them, the study estimates relative technical 

efficiency by constructing separate four annual efficient frontiers to measure year to year 

efficiency level of the individual banks. The study also constructs a grand frontier to 

estimate efficiency level over the study period (2005-08) as a whole for all the banks. 

Grant frontier is framed basing on the average inputs and outputs value over the study 

period. 

As mentioned <:arlier. the study estimates first two types of DEA efficiencies -

Overall Technical Efficiency (OTE) Pure Technical Efficiency (PTE) using input 

oriented CCR and BCC model respectively. Use of these two models together allows 

estimation of scale efficiency (SE ). 

Overall Technical Efficiency (OTE) or CCR efficiency under constant return to 

scale (CRS) assumption represents the efficiency which measures inefficiency due to 

wrong mix of input output configuration i.e .. operational inefficiency as well as scale 

87 



Empirical Analysis and Findings 

inefficiency. That is why, this efficiency is also called overall technical efficiency (OTE) 

or (global) technical efficiency or technical and scale efficiency. 

Pure Technical Efficiency (PTE) or BCC efficiency measures efficiency 

without considering scale of operation. This efficiency is also rightly named as pure 

technical efficiency (PTE) or (local technical efficiency which provides inefficiency 

resulting from managerial underperformance. It is significant to note that PTE is greater 

than or equal to OTE since VRS frontier is piecewise boundary and closer to observed 

inefficient points. If a bank is BCC efficient but not CCR efficient then it is locally 

efficient but not globally efficient due to scale inefficiency. It is important to note that if a 

DMU is fully efficient under both CCR and BCC score the DMU is said to be operating 

in the most productive scale size i.e .. scale efficiency is I 00%. 

Scale Efficiency (SE) - Another type of efficiency which measures whether a 

banking firm has the right size is known as scale efficiency (SE). This is the relationship 

between a firm's per unit production cost and production volume. Thus. scale efficiency 

(SE) based on CCR and BCC score is defined by SE "'• CCR score I BCC score, SE is not 

greater than one. 

Here it is also significant to explain again that input oriented technical efficiency 

score obtained from CCR and BCC model indicates minimization of input use while 

producing at least given level of outputs i.e .. ho\\ much inputs can be reduced without 

altering the given level of outputs produced compares with the best practice utilization of 

inputs. 

Year wise DEA scores help to observe the trend of efficiency movement over the 

years under evaluation. DEA scores should not be used as a basis for comparison across 

the years since it measur,~s relative efficiency not absolute efficiency. Thus. the study has 

analyzed the efficiency of the banks based on the grand frontier scores unless otherwise 

mentioned. Out of CCR and BCC efficiency. the study considers CCR efficiency scores 

for analysis purpose since CCR efficiency measures both technical and scale aspect of 

efficiency. BCC efficiency scores are mainly used to identity the source of inefficiency of 

the banks. Financial year 2004-05 starting from l st April. 2004 and ending on 31st March. 

2005 is written as 2005, 2005-06 as 2006 and so on. 
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Yearly frontier and grand frontier based various efficiency scores ( OTE. PTE and 

SE) ofthe individual banks are presented in Annexure: 5. (C) 

5.2: Insights of DEA Efficiency 

DEA not only measures efficiency level but also indicates and helps to explain the 

various insights into efficiency. That is why in the first section of the analysis; this study 

aims to look at six issues (various insights of DEA efficiency) explained one by one 

~ Examination of relative efficiency of the banks 111 a generalized wa~ 

~ Efficient and Inefficient Banks 

~ Decomposition of Technical Efficiency 

~ Returns-to-Scale 

~ Reference Sets 

~ Improvement in Efficiency 

5.2.1: Examination of Relative Efficiency 

Average efficiency of different DEA measures are displayed in Figure: 5 

Figure: 5.1 

Mean Scores of Different Efficiency 
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Emp1rica1 Analysis and Findings 

The average overall technical efficiency (OTE). pure technical efficiency (PTE) 

and scale efficiency (SE) based on grand frontier scores are 93.4 percent, 95.8 percent, 

and 97.8 percent respectively. The above results suggest that average inefficiencies of 

these three efficiency measures (average dispersions of banks from the best-practice 

banks) are 6.6%, 4 .. 6% and 2.2% respectively Now, we are discussing these three types 

of efficiencies one by one. 

The summary statistics of three types DEA efficiencies are given in Table: 5.3. 

Table: 5.3 

Descriptive Statistics of OTE, PTE and SE scores 

Year Wise Frontier Grand 

2005 2006 2007 2008 Frontier 
-

Overall Technical Efficiency (OTE) 

No. of Banks 36 36 36 36 36 

Average Efficiency (AVE) 0.916 0.922 0.938 0.928 0.934 

Average Inefficiency (I -
0.084 0.078 0.062 0.072 ! 0.066 

AVE) --r--
so 0.104 0.100 0.080 0.084 0.086 

Minimum 0.632 0.562 0.733 0.651 0.646 

Maximum l l I I I I 

No. of Efficient Banks(%) !5(42%) 15(42%) 17(47%) 14(39%) 16(44%) 

Pure Technical Efficiency (PTE) 

No. ofBanks 36 36 36 36 36 
Average Efficit~ncy (AVE) 0.943 0.956 I 0.963 0.955 0.958 -

f Average Inefficiency (I -
0.057 0.037 

AVEJ o.o44 I 0.043 i 0.042 --~-

so 0.095 0.075 0.060 0.067 0.073 -
Minimum 0.641 o.643 I 0.755 0.709 0.647 

·-+-· 
Maximum l I • I I i I - 23(6~~ 22_(?_lo/J__~~(61%) No. of Efficient Banks(%) 22(61%) 21 (58%) 

Scale Efficiency (SE) 
-~--

No. of Banks 36 36 36 I ,6 ' 36 -- --------r-- I 0.9~21 Average Efficiency (AVE) 0.972 0.96L . 0.974 I 0.978 
Average Inefficiency (~ f--

0.028 0 037 I 0.026 l I 

AV_~ 
. -- () 058+-- 0.054 

0.030 
-~ r------

so 0.057 0.050 0.049 
Minimum 0.702 -~qr=~-0.73~ 0.783 0.735 --------
Maximum l I l 

No. of Efficient Banks(%) 15(42%) 15(4;o/o)t-l7(47%) 14(39%) 16(44%) 
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Overall Technical Efficiency (OTE) -

Average OTE during study period is 93.4 % showing that the Indian banks are 

quite technically efficient. Therefore, the study reveals that the mean efficiency score of 

Indian domestic commercial banks compares very well with the world mean efficiency 

scores of 86% as pc:r Berger and Humphre/ ( 1997). Though they also pointed out that 

cross-country efficit:ncy estimates need to be interpreted with caution because of the 

differences in regulatory framework. economic environment etc. This high OTE scores 

support the hypothesis of high competition in the Indian banking industry. The mean 

OTE (93.4%) suggests that inefficiency in resource utilization of the Indian banks is 

6.6% implying that Xndian banks (based on sample) could have saved 6.6% of present 

level of inputs used to produce present level of outputs i.e., if utilizing inputs on the 

efficient frontier instead of its current location. would decrease on an average 6.6% of 

inputs currently being used. Alternatively Indian banks have the scope of producing 7 % 

(1/.934) more outputs than the present outputs produced from the same level of inputs 

currently utilized. 
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From the Figure: 5.2. it is observed that OTE is increasing in trend during the 

study period. The results also indicate that there is still asymmetry between Indian banks 

as regards their OTE that ranges between 56.15% (lowest in 2006) and I 00%. But it is to 

be pointed out that this asymmetry is decreasing in trend, which is also evidenced from 

the SO of OTE score reducing from .I 04 to .084 It is also observed that 44% of the 

sample banks are 100% globally technical efficient during study time. 
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Pure Technical Efficiency (PTE) 

Theoretically OTE ::S PTE. this is not exceptional in my study but the pure 

technical efficiency (PTE)) of the Indian banks are much more than OTE both in terms of 

average (95.8%) and number of fully efficient banks (21 banks i.e. 58% of the sample 

banks) during study period. Asymmetry with regard to PTE as expected but to a great 

extent is low in comparison to OTE (PTE ranging between 64.1% (lowest in 2006) and 

100% with SO ranging between 9.5% and 6%). Increasing trend of managerial 

performance of the Indian banks is also found over the study period. 

Figure: 5.3 

Trend of Pure Technical Efficiency 

1.00 ~ -~---- -·------

~ 0'.95 ----- ------~;=--··-
5 '"' "" ... "' lD 
Ill "' "' "' > 

.,. 
6 6 

u 0.90 
0'1 

c --- -o--
~ ·o 

= w 
0.85 

0.80 

2005 2006 2007 2008 

Scale Efficiency -

Most of the Indian banks as represented by the sample banks have been 

experiencing higher scale efficiency (97 .8%) than PTE (95 .8% ). 

Figure: 5.4 

Trend of Scale Efficiency 
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Mean Scale efficiency over the study period is stable with lowest asymmetry ranging 

between . 702 (lowest in 2005) and 1 and SO ranging between .05 8 and .050 compare to 

that of OTE and PTE. 

From the above generalized analysis of DEA efficiencies, two important findings 

/observations are made. 

The first observation is that average OTE (93.4%) of the Indian banks is not as 

high as it should be from the higher average PTE (95.8%) as well as SE (97.8%). The 

possible reason is that the some banks under study have higher pure technical efficiency 

but their scale efficiency is poor. on the other side some other banks which have higher 

scale efficiency are having lower pure technically efficiency. So majority of the 

inefficient banks (by CCR efficiency) are facing a large difference between pure 

technical efficiency and scale efficiency which rna) not increase OTE level more than 

93.4%. 

Secondly, this study supports the hypothesis that the performance of the banking 

relates to the economy strength and banks are getting the advantage of economies of scale 

during strong economy. In 2006-07 when Indian economy touched the highest GOP 

growth rates of about 9.6%, most ofthe Indian banks have reached to the highest score of 

all these three types of efficiency during the study period. It is also noticeable that in 

2007-08 when GOP growth rate has gone down from 9.6% to 9 %3
. movement of all 

these efficiencies of most of the banks has also gone down from those of 2006-07. This is 

reflected in the lower average score of all efficiency types in 2007-08 in comparisons to 

2006-07 which again prove that the performance of the banking depends to the economy 

strength. 

5.2.2: Efficient and Inefficient Banks 

Specialty of the OEA methodology is to discriminate the OMUs (banks) into 

efficient (efficiency score = I or 100%) and inefficient (efficiency score < 1) status. 

Thus, in this section, we segregate the 36 selected banks into efficient and inefficient 

banks based on CCR and BCC efficiency scores. Banks are categorized into three groups 

CCR and BCC efficient (OTE == PTE =I l 
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BCC efficient but not CCR efficient (PTE = l but OTE < l) 

CCR and BCC inefficient (OTE & PTE < l l 

Table 5.4 provides the list of efficient and inefficient banks in terms of above 

mentioned three categories. 

Table: 5.4 

List of Efficient and Inefficient Banks 

C-1 C-11 C-III C-1 C-JI I C-111 C-1 C-11 C-111 I C-1 C-11 C-lll C-1 C-11 C-111 

2005 2006 2007 I 2008 Grand Frontier 
-

ANB CAB ALB CAB ALB ANB ALB CAB ANB ALB BOI ANB COB PNB ALB 

COB lOB BOI COB lOB BOB COB PNB BOB COB CAB BOB IDL SBI ANB 

IDL PNB BOB IDL PNB BOI IDL SBI BOI IDL lOB BOM lOB SBJ BOB 

OBC SBI BOM OBC SBI I BOM lOB DLB BOM , OBC PNB DEB OBC CAB 801 

UBI DLB DEB UBI SBM DEB OBC liB DEB SBT UBI SYB UBI DLB BOM 

VJB JKB SYB SBJ DLB SYB UBI SYB CUB SBI UCB SBT DEB 

jucs 
1---

SBJ AXB UCB SBT liB UCB SBl I FOB DLB VJB CUB SYB 

! VJB 
1---

SBT CBP SBM CUB VJB CUB ; JKB LVB SBJ FOB UCB 
I 

;---
CUB BOR JKB BOR FDB I SUJ KVB SSM JKB VJB 

-
I SBM I AXB 

1---
KTB FOB KTB FOB JKB BOR KTB SBM -

~:~, 
1---

KVB IVB KVB IVB KTB IVB KVI:l BOR 
- 1---

HOB LVB AXB LVB KVB KTB AXB CBP 
- 1---

ICB SIB HOB i SIB AXB 1H0tj SIB HDB IVB 
-

~ 
t·CBP _ 

~. 1---
liB CBP ~~~~---~--~~~J CBP ICB LVB - !-·-- ··- 1---
KMB HDI:l I liB SIB .____ B 

~ f---- '---

KMB 

Note: C-1 ~ CCR and BCC efficient; C-/1 - BCC efficient hu1 not CC 'R e!Jicient C-1!1 = CCR and BCC inefficient. 
Banks are arranged as per order of ownership :;?roup 

From the Table: 5.4 we calculate the number of banks belonging to these 

categories. Year wise numbers of banks under the three categories are found to be more 

or less same in all the years under study (Figure: 5.5 ). 
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Figure: 5.5 

Number of Efficient & Inefficient Banks(%) 
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Over the study penud (grand frontier). about 45°1J banks arc found to be both 

CCR and BCC efficient. They are also called as globally effic1ent banks in DEA 

literature. They are actually technically and scale efticient (PTE '"' Sl: I) banks. Thus 

55% banks are globally inefficient or CCR ineftlc1ent having OTE< I Out of these 55%, 

14% are BCC efficient but not CCR effic1ent 1.c. only locally eftic1ent banks and 

remaining 41% banks are CCR and BCC inefficient l.C. locally inefficient banks (OTE & 

PTE< 1 ). All the globally efficient banks are also locally efficient or BCC efficient ones. 

Thus. there are 58 % (44°1o+ l4(~o) banks locallv or BCC efficient hanks. Similar 

explanation is for yearly results. 

from the above list of efficient and inefficient banks, the study also reveals that 

out of 36 banks, there are 9 top performing banks and 9 least performing banks which are 

efficient and inefficient in all the vears under studv both in terms of OTE and PTE 

respectively. 

Table: 5.5 

List of Top and Least Performing Banks during the Study Period 
-----------,----------- ---------------

Top Performing Banks (OTE=cPTL_~----~----CO~~JL~-~~~-~~SBT,C~JB. KVR_~~~ ICB. KMB 

Least Performing Banks (OTE & PTE - 1 1 I BOB. B0\1. DEB. SYB. UCB. BOR. DLB* !VB. SIB 
___________ L _______________ -- -------------

*DLB i.1 included in the feast per/iJrming hank' group 1117< c 11.' /'Ill< Icc lmwal e(liciencr score of /Ill!", 1.1 caused hr it.
1 

use oj'smaf!esl amount ofinputs It is acll!a/h· 11 lea.\ I per/ul'lllllll! hrii7A thmughoul the studr rime II\ OTF i,<; also l'<'ll 

poor relath·e to olher feast pcrjormmg hanks !i.11ni uh!ll 1 
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5.2.3: Decomposition of Technical Efficiency 

There is a relation among these three types of DEA efficiencies -- OTE, PTE and 

SE. This relationship is popularly known as decomposition of efficiency in DEA 

literature. Following relationship demonstrates a decomposition of efficiency. 

OTE=PTE X SE 

[OTE - Overall Technical Efficiency measured by CCR Model, PTE - Pure Technical 

Efficiency by BCC model and SE- Scale Efficiency measured by OTE/ PTE.] 

From this efficiency equation OTE is always less than or equal to PTE. The 

equality holds when the scale efficiency is one or 100%. BCC technique gives maximum 

efficiency score whille CCR technique minimum efficiency scores. This decomposition 

depicts the sources of inefficiency i.e .. whether inefficiency of a DMU is caused by 

inefficient operation (PTE) of the DMU itself or by the disadvantageous conditions under 

which the DMU is operating. Technical inefficiency of the Indian banks is found to be 

caused by both pure technical inefficiency ( PTI E) and scale inefficiency (SIE). But it is 

observed that the main source of inefficiency of Indian banking is pure technical 

inefficiency (PTIE) since SE is more than PTE throughout the study period as evidenced 

from lower mean and higher standard deviation of PTE (95.8%. 7.3% J compared to that 

of SE (97.8%. 4.9 %). So. pure technical ineffic1ency contributes more towards overall 

technical inefficiency. But this contribution uf pure technical inefticiency over scale 

inefficiency is not high as because the mean score difference between PTE and SE is only 

2%. In other words Scale efficiency contributes more towards overall technical 

efficiency. Therefore possible OTE improvement can be achieved more by improving 

PTE rather improving SE since mean scale inefficiency (SIE) of 2.2% is lower compared 

to the mean pure technical inefficiency 4.2%. This finding was reported in several 

studies for other countries as well as in India. Such studies include AI~ 4 et al. (1990) for 

US banking, Fukuyama5 
( 1993) for Japanese banks. and Zaim(' ( 1995) for Turkish 

banking, Noulas and Ketkar7 
( 1996). Kumar and Gulatix (2009) for Indian banking. 

96 



Empirical AnalysiS and Findings 

Based on the concept of decomposition of technical efficienc:. banks are divided 

into three categories as under in order to find further insights. 

Category I -Banks with PTIE=SIE=O. i.e., PTE= SE=l 

Category II-Banks with PTIE < SIE i.e .. PTE> SE and 

Category Ill- Banks with PTIE > SIE i.e .. PTE< SE 

By this category, this section helps to identify bank Wise mam source of 

inefficiency in resource utilization whether caused by inefficient management or 

disadvantageous condition under which they are operating. Banks of category I is nothing 

but the globally efficient banks (OTE = 1) and banks of category II & lli are globally 

inefficient banks or CCR inefficient banks (OTE< l 1. 

Table: 5.6 

Bank-wise Main Source of Inefficiency as per Grand Frontier result 

Category-! (PTIE=SIE=O) Category-11 (PTJE< SIE) Category-III (PTIE> SIE) 

Banks OTIE PTIE SIE Banks OTIE PTIE SIE Banks OTIE PTIE SIE 

COB 0 0 0 ANB 0.087 0.032 0.057 ALB 0.07 0.049 0.022 

IDL 0 0 0 BOB 0.162 0.082 0.088 BOM 0.142 0.128 0.016 

lOB 0 0 0 BOI 0.15 0.07 0.086 DEB 0.126 0.114 0.014 

OBC 0 0 0 CAB 0.038 0 0.038 SBM 0.054 0.028 0.026 

UBI 0 0 0 PNB 0.001 0 0.001 SYB 0.178 0.147 0.037 

SBT 0 0 0 SBI 0.097 0 0.097 UCB 0.162 0.141 0.025 

CUB 0 0 0 SBJ 0.017 0 0.017 VJB 0.056 0.055 0.001 

FOB 0 0 0 DLB 0.265 0 0.265 BOR 0.354 0.353 0.002 

JKB 0 0 0 LVB 0.106 0.044 0.065 !VB 0.14 0.134 0.006 

KTB 0 0 0 CBP 0.057 0.026 0.032 SIB 0.117 0.117 0 

KVB 0 0 0 I ----·-- f--- I AXB 0 0 0 
+-HOB () 0 () I 

-- ---t--
ICB () 0 0 I 

--+--
liB () 0 () 

----- ---+ 
KMB 0 0 0 I i 

Average 0 0 0 Average 0.098 0.025 0.074 Average 0.139 0.126 0.014 
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Table: 5.6 shows that banks of category-! which are nothing but 100% CCR 

efficient have no int:~fficiency (PTIE = SIE = 0). Banks of category II & Ill are CCR 

inefficient. Inefficiency of category II is primarily caused by disadvantageous condition 

under which they an: operating while category Ill by inefficient management. Table 5.5 

shows that 4 banks viz. CAB. PNB, SBI and SBJ of Category II are I 00% efficient in 

management (PTE =I). Therefore. their overall technical inefficiencies are only attributed 

to disadvantageous conditions under which they are operating. SBI has the highest SIE 

(9.7%) among the banks of category II (not considering DLB) followed by BOB (8.8%), 

BOI (8.7%). Other banks of Category II have very marginal SIE. PNB is very close to 

100% SE. whereas, BOM. SYB. UCB. BOR and IVB in category Ill have PTIE more 

than 12% i.e. suffering from managerial underperformance. 

With this analysis, over the study period, this study finds that 16 banks out of 36 

banks under study of category I i.e .. 44% of the sample banks are I 00% technical and 

scale efficient (i.e. PTE= SE = 1 and OTE =- I). Inefficiencies of I 0 banks of category II 

(28% of the sample banks1 are caused mainly by their operations with inappropriate size 

rather than managerial inefficiency as evidenced from the mean SIE which is more than 

PTIE by 4.9% (7.4% - 2.5%). Inefficiencies of other I 0 banks with category lii (28% of 

the sample banks) are caused primarily by their inefficient operations or management 

rather than scale inefficiency since PTIE is more than SIE by 11.2% ( 12.6%- 1.4%). So, 

it is find out that 50% of the CCR inefficient banks are suffering from scale inefficiency 

and 50% from managerial inefficiency. 

From table 5.6 it is also find out that OTIE of category II (9.8%) is much lower 

than that of category III ( 13.9%). Thus, the banks which are suffering mainly from scale 

inefficiency have higher OTE than those of the banks suffering mainly from managerial 

inefficiency. So the earlier ubservation of higher contribution of pure technical 

inefficiency towards overall technical inefficiency is primarily responsible for the banks 

under category III (PTIE > SIE). And this contribution is not to a great extent because 

50% of the CCR inefficient banks are with PTif < SIE and remaining 50% are with PTIE 

> SIE. 

98 



Empirical Analysis and Findings 

Again from the decomposition of efficiency point of view, it is clearly viewed that 

the Indian inefficient banks are facing the problem of mismatch between PTE and SE. 

50% of the inefficient banks have higher PTE than SE by about 4.9%, while remaining 

50% have higher SE than PTE by about 11.2%. This highly mismatch between PTE and 

SE of the inefficient banks can not increase mean OTE of all banks under study beyond 

93.4%. This finding proves the previous observation that average OTE (93.4%) of the 

Indian banks is not as high as it should be from the higher average PTE (95.8%) as well 

as SE (97.8%). 

5.2.4 Efficiencies and Returns to Scale 

Scale inefficitmcy appears to affect the overall inefficiency of Indian banks. It is 

worthwhile to examine their returns to scale. Therefore, the issue of scale inefficiencies is 

explored with greatt::r detail by considering returns-to-scale (RTS) properties of the 

individual banks. This section shows that whether Indian banks are enjoying economics 

of scale or facing the problem of diseconomies of scale. This section also identifies that 

which banks should go for scaling up or scaling down their activities to improve overall 

technical efficiency. lin production theory, the change in output levels due to changes in 

input levels is termed as returns to scale (RTS). 

Obviously, there are three possible cases: 

";;- Increasing returns to scale (IRS) occur when one percent mcrease m 

inputs produces more than one percent increase in outputs. 

j,. Constant returns to scale (CRS) occur when one percent increase in inputs 

results in exactly one percent increase in outputs. 

j,. Decreasing returns to scale (DRS) happen when one percent increase in 

inputs leads to less than one percent increase in outputs. 

BCC and CCR model identity the returns to scale characteristic of the individual 

DMUs. The study has followed the CCR model to determine the nature of returns to scale 

of the banks following the theorem of Banker and Thrall 9 
( 1992). Employing the CCR 
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envelopment model to obtain an optimum solution (Aj). returns to scale can be determined 

from the following conditions 

11 

I '-i = I in any alternate optimum then constant return to scale prevails. 

11 

'I-> L..J 

11 

in all alternate optimum then decreasing return to scale prevails. 

I AJ < 1 in all alternate optimum then increasing return to scale prevails. 

Banker and Thrall (1992) proved this theorem on the assumption that DMU is on the 

efficient frontier. However, numerous studies in DEA literature attended to the 

identification of scale economics. [Bankers et al. 10 (1984), Ray 11 (2005) and Tone 12 

(1996).] 

This study mentions bank wise nature of returns to scale (RTS) properties (i.e .. 

whether banks are operating under DRS. IRS or CRS) as identified by the theorem of 

Bankers and Thrall based on CCR projected activities. Nature of returns to scale of the 

individual banks is provided in Annexure: 5. (D). 

It is observt:d that there are some banks which are operating at same scale 

throughout the study period. COB, IDL. OBC. SBT, CUB, KVB, HOB, ICB and KMB 

are found to be operating at region where constant returns to scale prevails whereas, 

BOB, BOI, BOM, PNB, SYB. SBI at decreasing returns to scale and BOR, DLB, IVB, 

L VB at increasing returns to scale. All other 18 banks are changing their nature of scale 

of operation during the study period. ALB. one or them is operating at DRS in 2005 and 

2006 but at CRS in 2007 and 2008. But this bank is operating at DRS over the study 

period as a whole (based on the grand frontier). This tinding indicates that ALB is 

gradually moving at the right scale of operation. Like ALB banks other banks e.g. DEB, 
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JOB, VJB, SBJ, FOB are tending to fluctuate their nature of scale over the study period 

and hence operate at high scale efficiency. 

Returns to scale analysis suggest that globally efficient banks are 100% scale 

efficient and globally inefficient banks are operating in the region where IRS or DRS 

prevails. Banks with IRS have the possibility to improve their efficiency by scaling up 

their activities, whereas banks with DRS scaling down the operation to gain efficiency 

(OTE). 

Table: 5.7 

Number of Banks in % under various Returns-to- Scale 
~·---

f-· 
CRS DRS IRS 

1-· 
2005 42% 36% 22% 

1-· 
2006 42% 39% 19% 

2007 47% 31% 22% 

1---
2008 39% 31% 30% 
Grand 

I Frontier 45% 44'% II% 

Note% is calculated on total number of hanks in the sample i.e. 36 

As per Table: 5.7. over the study period 45 percent banks show CRS, 44 percent 

DRS and only 11 percent IRS in their production technologies. It is pointed out here that 

as per the theorem of Ahn et. a1. 13 
( 1989), a DMLJ is operating at most productive scale 

size (MPSS) ifthe DML is found to be efficient with CCR model and with corresponding 

BCC model and constant returns-to scale prevails at that DMU. Accordingly, 45% of the 

Indian banks (based on sample) are operating at MPSS. 

44% of the sample banks are facing the problem of scale inefficiency due to DRS 

or diseconomies of scale implying that they are above their optimal scale i.e. in general 

they are large. The DRS rna; arise due to inefficient managerial or labor policies or 

because of it is costly to manage a very large firm. Therefore, scaling down of their 

activities seems to be the appropriate strategic option of these banks to improve OTE. 

BOL BOB and SBI belonging to DRS are suffering from scale inefficiency largely. Their 

scale efficiencies are .914 .. 912 and .902 respectively (from the lowest side). The case of 

SBI is more se~ious among them. Therefore. these three banks can also achieve larger 

increase in OTE by decn::asing their size. Here it is to mention that banks with DRS are 
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operating at disadvantageous condition. Over the study period on an average more than 

55% branches of banks with DRS group are located in rural and semi urban areas. But 

this is only 41% for banks with CRS group and 48% for banks with IRS group. More 

than 60% (BOB), 64% (BOI) and 69% (SBI) branches are located in rural and semi urban 

areas. Thus, dominance of banking operation in rural areas may be the major reason for 

lower scale efficiency ofthese banks. 

11% of the sample banks are scale inefficient as a result of IRS or economics of 

scale implying that they are operating below the optimal scale i.e. they are small. This 

means that unit cost of these banks decline when they increase their production volume. 

This may be due to fixed nature of inputs cosL Significance of this finding is that these 

banks can enhance OTE by increasing their size 

With this analysis the study has found that majority banks have been experiencing 

constant returns to scale (CRS) in their operations during all the years under study. Over 

the study period, 45% banks are operating at most productive scale size where CRS 

prevails. Besides, about 14% banks (viz. DEB. V JB. BOR, OVB. SIB) which are 

operating at DRS or IRS are very close to I 00% scale efficiency. These findings indicate 

that most of the Indian banks are operating at correct scale. Therefore. there is a little 

scope of improvement of OTE by eliminating scale inefficiency of the Indian banks. This 

observation supports the earlier findings that pure technical inefficiency is the main 

source of inefficiency. 

During the four years study period (2004-05 to 2007-08) India has witnessed a 

strong and stable economy with average GOP growth rate 9%. During this period most of 

the banks are scale efficient. In the earlier section it has been found also that most of the 

inefficient banks have !ower SIE than PTIE during all the years under study. The year 

2006-07, when Indian economy has touched highest GOP growth rate (9.6%), has 

witnessed the highest scale efficiency by the Indian banks with maximum number of 

banks belonging to CRS (47% of the sample banks) and out of 31% at DRS, 13% banks 

are very close to I 00% scale efficiency. These tindings support the hypothesis that banks 

are getting the advantage of economies of scale i.e higher scale efficiency during strong 

economy. 
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Another observation is that number of banks with DRS is more than that of IRS 

throughout the study period. Thus, DRS is observed to be the predominant form of scale 

inefficiency in India. 

5.2.5: Strength of Efficiency Analysis: Efficient Banks 

The banks which provide the best practice of input utilization or efficient frontier 

form a reference set ofthe inefficient banks. In DEA literature these banks are called peer 

banks and inefficient banks should follow their good operating practice to improve their 

efficiency. The reference· set i.e .. peer group is a set of efficient units to which an 

inefficient unit has been most directly compared when calculating its efficiency rating. It 

contains the efficient units which have the most similar input/output orientation to the 

inefficient unit and should therefore provide examples of good operating practice for the 

inefficient unit to emulate. 

Reference set for inefficient DMUs may differ from DMU to DMU. 

DMU(s) which have: A1 > 0 form the reference set (R) of an inefficient DMU in CCR & 

BCC models. 

Higher the lambda value of an efficient DMU in a reference set greater is the similarity of 

such efficient DMU to the inefficient DMU compared to the other efficient DMUs in that 

reference set. 

Magnitude of frequency in reference sets measures the extent of robustness of 

efficient banks relative to other efficient banks. In other words, higher the frequency the 

more robust is. The banks which appear frequently in the reference set of inefficient 

banks are the banks which are likely to remain efficient unless there are major shift in 

their fortunes. These banks may be termed as ·well round performer' or ·globalleader' 15• 

Efficient banks that appear seldom in the reference sets of inefficient banks are like to 

possess a very uncommon input and output mix and thus they are not good examples of 

operating practice to emulate for inefficient banks. Thus they are ·marginally efficient 

banks'. Efficient banks with zero frequency are termed as 'efficient by default' in DEA 
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terminology because they are somewhat odd or peculiar institution with characteristics. 

So inefficient banks should not follow them to improve their efficiency. 
' 

Table: 5.8 

Frequency in Reference Sets of Efficient Banks as per CCR model 

SN Banks 2005 2006 2007 2008 Grand frontier 

1 COB 13 5 0 1 4 
- ··----

2 IDL 5 ! 5 8 8 6 

\6 
---~-=tt --J 3 OBC 4 3 

--

4 SBT 3 ~------ 11 I IS 10 

5 CUB 4 14 ~ -t-3- 13 

6 KVB 1 --w.--- 12 3 10 ----~ -~----- t--- ---r-----
5 7 HDB 9 8 5 

~ . ---- r-------1---
8 ICB 1 ----*- 3 10 4 

!--------· -------
9 KMB 8 8 9 10 

----r-------- ----------
10 ALB IE IE 0 0 IE 

---!---------- ·---
II CAB IE 0 IE IE IE 

1-----·--1---·-------- -------
12 lOB IE IE 3 IE 0 

----1---------1------------ ·---
13 UBI 8 I 6 IE I 

f---- ··------·-·-·· ------
14 VJB 3 IE IE IE IE 

----1--------!-------- --- -- r----- -------------
15 SBJ 12 6 IE IE IE 

- ------~- -------
16 FDB IE IE 5 I 

---1------------ ------
17 JKB IE I 0 ~ 4 0 _, 

-----!----·--- -------
18 KTB 0 I 3 0 IE 0 

i 
--!--·-----·-r- -----

19 AXB IE I 3 0 0 
I IE 

·-·-·-·-1---- --
20 CBP IE 0 IE IE 

-·---+-;-;:-------t------- ~- j 21 liB 3 • IE IE 0 
---~---·--1--- ----·----f--· ·----

Average 
Frequency 4.9 5 ' 5.2 5 4.2 ·. 4 I - 5 5 4.2;::; 4 I I ). 

I -- ···---···-----

,Vote- IE- Inefficient (OTE- ! ; in rha1.1mr 2005-08 hased on grandfrontier resuir 

Table 5.8 shows the year wise frequency count of the individual efficient banks. 

Banks which are efficient in all the years of study (serial no I to 9) are placed in the 

upper side of this table. This table clearly indicates bank wise strength of the efficiency as 

measured by the frequency count. A closer examination of Table 5.8 reveals that the IDL 

and KMB are mostly stable so far as robustness of efficiency is concerned and their trend 

of efficiency strength is increasing over the years. HOB is stable but it is slightly 

decreasing in trend during study period. SBT is stable with increasing trend except 2006. 

COB, OBC. UBI, SBJ and CUB are inconsistent in their robustness of efficiencies and 
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their strength of effici,ency is in decreasing trend during study period. ICB which have 

very low frequency in reference set in 2005 to 2007 has reached to the third position of 

the robustness of efficiency in 2008 as per frequency count after SBT and FOB. 

If we look into the banks with serial No. I 0 to 21. we can see that most of the 

banks have low frequency even vvith zero frequency and they are efficient in only one or 

two years out of four years of study. This finding indicates that the efficient banks with 

low frequency in refepence set have lower stability in I 00% efficiency status. ALB, CAB, 

V JB, AXB, CBP and liB are the banks with low frequency in reference set during the 

study period. They are actually weak efficient banks i.e. strength of their efficiency is 

low. They would likely to drop from the efficient frontier if there is even a small increase 

(decrease) in the value of any input (output) variables. It is also further observed that the 

banks with a very higher frequency in reference sets in a particular year do not drop out 

from the efficient frontier in the next year. They are in the efficient banks group with at 

least a low frequency in the next year. It is clearly visible in case of COB and SBJ from 

2005 to 2006, CUB from 2006 to 2007 and K VB from 2007 to 2008. Therefore, the 

chance of losing 100% efficiency status of banks with low or zero frequency in reference 

sets is very high compared to banks with higher frequency in reference sets. 

Frequency in reference sets discriminates efficient banks as proposed by Chen 16, 
,., 

(1997) and Chen and Yeh ' (1998) and helps to rank them. Average frequency (Table: 

5.8) over the study period is 4 to5. On the basis of frequency level in reference sets, 

efficient banks may be categorized as follows-

I) Highly Efficient Banks (more than equal to average frequency i.e. f2: 5) 

II) Efficient banks (less than average frequency i.e. f < 5) 

I II) Efficient lby def~tult (frequency 0) 
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Table: 5.9 

Categories of Efficient Banks by Frequency count in Reference Set 

N 

6 

8 

I 

2005 

Banks 

COB,ID L, 
,HO UBI,SBJ 

B,KMB 

ANB,O BC,V 
CUB JB,SBT, 

,KVB, 
ICB,IIB 

I 
2006 i 2007 

f-- ------------- t---- ---- ---------

. N Banks N Banks 

- ,------

IDL, SBJ. 
IOL.LIBI. 

I SBT,KVB, 6 CUB,KVB, 7 
FOB,HOB, 

I HOB. KMB I KMB ! 

COB,.OBC 
IOB,OBC. 

6 
UBI, 16 CUB,JKB, 
KTB.AXBJ 

I -\XBJCB. 
CB. 

i ----------t- - 1---- -------

I 
KTB i 3 CAB,SBT,J ALB,COB. 14 

KB I KTB,CBP 
! I . 

_ _L__ __ _j___l____ J 

! 

I 
Grand 

i 
Frontier 2008 

I 
-----· 

IN Banks N Banks 

J 
I IDL,SBT .. F 

IDL,SBT, 
CUB, 

6 OB,ICB,HO 6 
KVB,HO 

B,KMB 
B,KMB 

---
i 

COB,OBC. 
COB,OB 

6 CUB,JKB. 5 
C,UBI, 

KVBJIB 
FOB, 
ICB 

------~ 

IOB,JKB, 
2 ALB,AXB. 5 KTB,AX 

B,IIB 

- I I 
:Vote: N number of banks within a group. hanks are listed Ill each group according to ownershtp pattern -NB, SB. 
OPB and then NPB. 

From the table 5.9, only three banks IDL HOB and KMB are in the highly 

robust banks group in all the years. ALB. CAB, CBP are in the 'efficient by default' 

group while AXB which is very renowned new private bank is weakly efficient and is 

placed in 'efficient' and 'efficient by default" banks group during the study time. 

However. during the study period, out of 16 CCR efficient banks (by grand frontier), six 

banks are highly effic:ient banks. 5 banks are efficient and 5 banks are efficient by 

default. 

So from analysis of the frequency in reference sets. it can be easily predicted that 

IDL, SBT, CUB, KVB, HOB and KMB can be able to maintain their I 00% efficiency 

position in future unless there are major shift in their fortunes. At the same time lOB, 

JKB, KTB, AXB, liB may strike out from the efficient frontier in the coming years as 

indicated by their zero frequency in reference set unless there is a substantial 

improvement in their operations. 
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5.2.6: Improvement of Efficiency Analysis: Inefficient Banks 

Earlier section deals with only fully CCR efficient banks and discriminates them 

into three groups based on the frequency of reference sets. This section of analysis deals 

with only CCR im::fficient banks. 

5.2.6.1: Categorie,s of Inefficient Banks 

Before disc:ussing improvement of efficiency plan of inefficient banks to become 

fully efficient, an attempt is made to segregate the inefficient banks (OTE<l) into three 

groups based on the OTE scores distribution. This segregation helps to tind better 

insights into improvement of efficiency plans. 

Table: 5.10 

Categories of Inefficient Banks by CCR scores 

r-- ·-------r Grand 

t---=-Y..c:.ea::.:r _____ -l'-2_o_o_s________ 200~--M--12001 ------+--2-oo_s ____ --+-F-ro_n_ti-er----1 

Category Banks Banks Banks Banks Banks 

Marginally 
Inefficient 
(.90- <1) 

Banks 

CTB,JKB,S 
BM,IOB 
,LVB,PNB. 
AXB 

IOB,FDB,PNB. IIB,CAB,PN 
SBM,VJB,SBL B,SBJ,VJB, 
JIB,IVB,DEB, DEB,SBM. 
ALB LVB,IVB 

UBI,IOB,PNB 
, V JB,BOI,CA 
B,SBJ,SIB,KT 
B,BOM 

PNB,SBJ,C 
AB,SBM,V 
JB,CBP,AL 
B,SBI 

f---+---- - ..... f------------1------+-------l 
MS 0.95 0.94 0.95 0.95 0.95 

N 7=t· -- -,0------1------ 9 10 9 

1-----+---+---- -- ----- 1--·--------+--------+--------1 

Inefficient 
(.80- <.9) 

Distinctively 
Inefficient 
( <.80) 

i 

CAB FOBs I '\NB BOM SY SIB,ANB,B ANB,L VB,SB ~~~~~B,D 
81 scm AL B sn3 CBP,BO OM,UCB,S I,SYB,SBM,C M BOI B~o 
B S' YB 1'vs I 8 · ' ' BI,BOB.SY BP,IVB,DEB, B 'ucs'sy 

' ' I 8.801 . UCB,BOB ' ' 
8 

Banks 

N 7 ~-----6-----r--·---g-·---+---8 ----- 9 
f----+-------+-------- --+-----------+!--------1---____.j 

Ms o.s7 1 o.s7 ---·t------o_.s_s_-+--__ o_.s_s ___ -+ __ o_.s_6_._..j 
SIB,UCB,D 

1 
i [ 

EB,BOI,BO I UCB.LVB,BOI i I I BOR.DLB . DLB,BOR M,DLB.BO ,DLB,BOR 
1 

F~ 1 i 

DLB,BOR Banks 

r--N--+----7---=t+---- --5- - -
1 

- 2---- : 2 . -r---2----l 
··----r-------+-----.......J..-----_..j 

.__ ___ ....J.._M_s_.~..-__ o_._74 _ o. 73 _____ 1 ____ o __ · 7_4_......J_I __ o_._7:_, __ ._.~ __ o_.6_9 _ _.~ 

.Vote: N c~ No of Banks belonging to the group. !viS ~lean Scor,· fUlL; o/the re.1pective groups. Banks are listed in 
each group according to descending order o/OTE scores 
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The marginally inefficient banks will have an efficiency rating in excess of 0.9 

but less than 1 and could raise their score tcnvards 1.0 with a relatively small amount of 

improvement in their operating results. Banks of this category can reach the efficient 

frontier by making radial reduction on an average 5% ( l-.95) of the inputs they currently 

use. Medium inefficient banks that have efficienc) score between o.g and 0.9 can lie on 

the efficient frontier through radial reduction on an average 14% of their current inputs 

level. Distinctively inefficient banks that ha\ e etTiciency score of less than 0.8 would 

have significant difficulties making them efficient in the short term. Banks of this group 

are required to reduce current input usage b) 3 I% which is much higher than that of other 

two groups. 

With this analysis it is observed that marginally inefficient banks can attain the 

l 00% efficient status by a little improvement in resource utilization. Banks of category II 

and then Ill are the worst performers in the sample and may be considered as 'target 

banks' in the recapitalization and the consolidation scheme that have been taken place in 

Indian banking sector. Therefore. the regulators must pay attention to enhance their 

efficiency level which ultimately will increase the overall efficiency position of the 

Indian banks. We further observe that the number of banks belonging to distinctively 

inefficient category is decreasing steadily while it is increasing in case of marginally 

inefficient banks during study time. On the whole. distribution of efficiency score is 

skewed towards the higher efficiency score. 

5.2.6.2: Input-output Improvement Plan 

As already dis,:::ussed in the methodology chapter, there are two sources of 

inefficiencies: purely technical inefficienc.v18 (PYTIE) represented by radial measure (!

efficiency score obtained) and mix inefficienLy (lvfXJE) represented by the input and 

output non-zero slacks. 

Linear programming based DEA technique provides zero and non zero input and 

output slacks corresponding to input output constraints. In DEA, zero input and output 

slacks exist for both efficient and inefficient DMUs. But non zero input and output slacks 
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exist only for the inefficient DMUs. An inefficient DMU becomes efficient by improving 

its input and output. This can be calculated from both the CCR & BCC models as follows 

Input reduction i.e. Input improvement = Actual Input values x ( I - efficiency 

score obtained)+ Input Excess/ Input Slack if any. 

Output augmentation I output improvement= Output shortfall (slack) if any. 

Hence, an inefficient DMU can be efficient by achieving input and output target 

which is calculated as follows-

Input Target = Actual Input - Input improvement = Actual Input * Efficiency 

score - Input Excess (Slack) 

Output Target= Actual Output + Output improvement= Actual Output+ Output 

shortfall (slack). 

This input and output target i.e. improvement plan is called in DEA literature as 

projection. This projection shows ho\\ an inefficient bank becomes fully efficient by 

indicating the level of inputs to be utilized and level of outputs to be produced. Table 

5.10 shows the CCR projection i.e .. input output improvement plan which would make 

inefficient banks efficient ones. 

Input projection(%)=, Input Improvement/ Actual input used x 100. 

Output Projection(%)= Output Improvement/ Actual Output produced x 100. 

Input projection is presc~nted with a negative sign and output projection with positive sign 

as because of inputs to be reduced and output to be enhanced for efficienc: improvement 

philosophy. 
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Table: 5.11 
Inefficient Bank wise Input-output Improvement Plan 

Inputs 

I I (No of 
l 

II (No of II (Operating I IV (Deposit) SN DMU ES R'.AP Branches) Employees) Expeneea) 
(1 .. MS) 

SAP TP SAP TP SAP TP SAP TP 

1 ALB 93.0% 7.0% -28.6% -35.6% 0.0% -7.0% 0.0% -7.0% 0.0% -7.0% 

2 ANB 91.3% 8.7% -17.5% -26.2% -3.5% -12.2% 0.0% -8.7% 0.0% -8.7% 

3 BOB 83.8% 16.2% 0.0% -16.2% -5.8% -22.0% 0.0% -16.2% 0.0% -16.2% 

4 BOI 85.0% 1fi.O% 0.0% -15.0% -13.2% -28.2% 0.0% -15.0% 0.0% -15.0% 

5 BOM 85.8% 14.2% -21.8% -36.1% -4.0% -18.3% 0.0% -14.3% 0.0% -14.3% 

6 CAB 96.2% ~1.8% 0.0% -3.9% -8.8% -12.7% 0.0% -3.9% -6.9% -10.8% 

7 DEB 87.4% 12.6% -32.7% -45.3% -13.2% -25.8% 0.0% -12.6% 0.0% -12.6% 

8 PNB 99.9% 0.1% -13.0% -13.2% -16.9% -17.0% -3.0% -3.2% 0.0% -0.1% 

9 SYB 82.2% 17.8% -0.3% -18.2% 0.0% -17.8% 0.0% -17.8% 0.0% -17.8% 

10 UCB 83.8% 1tl·.2% -17.9% -34.1% -6.8% -23.0% 0.0% -1tl.3% -7.1% ·23.3% 

11 VJB 94.4% 5.6% -45.3% -50.9% 0.0% -5.6% 0.0% -5.6% -0.5% -6.1% 

12 SBI 90.3% 9.7% -16.5% -26.3% -27.9% -37.6% 0.0% -9.7% 0.0% -9.7% 

13 SBJ 98.3% 1.7% -23.6% -25.3% -16.3% -18.0% 0.0% -1.7% 0.0% -1.7% 

14 SBM 94.6% 5.4% -31.6% -36.9% -27.9% -33.3% 0.0% -5.4% 0.0% -5.4% 

15 BOR 64.6% 35.4% -19.9% -55.3% -2.7% -38.2% 0.0% -35.5% 0.0% -35.5% 

16 DLB 73.5% 26.5% -41.8% -68.3% -8.4% -35.0% 0.0% -26.5% 0.0% -26.5% 

17 IVB 86.0% 140% -10.0% -24.0% 0.0% -14.0% -18.7% -32.7% 0.0% -14.0% 

18 LVB 89.4% 10.6% -41.7% -52.4% -10.1% -20.7% 0.0% -10.6% 0.0% -10.6% 

19 SIB 88.3% 11.7% -31.5% -43.2% 0.0% -11.7% 0.0% -11.7% 0.0% -11.7% 

20 CBP 94.3% 5.7% -65.8% -71.5% -68.0% -73.7% -18.2% -23.9% 0.0% -5.7% 

---· 
Outputs i 

... 

SN DMU ES I (Net Interest II (Non-interest Ill (Priority 
IV (Net Profit) I 

RA.P Income) Income) Sector Advance) i 
SAP TP SAP TP SAP TP SAP TP 

1 ALB 93.0% 0.0% 2.5% 2.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
2 ANB 91.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8% 0.8% 0.0% 0.0% 
3 BOB 83.8% 0.0% 0.0% 0.0% 0.0% 0.0% 7.8% 7.8% 13.2% 13.2% 
4 BOI 85.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.9% 1.9% 0.0% 0.0% 
5 BOM 85.8% 0.0% 0.0% 0.0% 52.8% 52.8% 0.0% 0.0% 7.7% 7.7% 
6 CAB 96.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.3% 
7 DEB 87.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 5.5% 5.5% 
8 PNB 99.9% 0.0% 0.0% 0.0% 35.1% 35.1% 6.4% 6.4% 0.0% 0.0% 
9 SYB 82.2% 0.0% 0.0% 0.0% 15.2% 15.2% 0.0% 0.0% 17.9% 17.9% 
10 UCB 83.8% 0.0% 5.3% 5.3% 10.3% 10.3% 0.0% 0.0% 0.0% 0.0% 
11 VJB 94.4% 0.0% 0.0% 0.0% 3.9% 3.9% 0.0% 0.0% 19% 1.9% 
12 SBI 90.3% 0.0% 0.0% 0.0% 0.0% 0.0% 2.8% 2.8% 0.0% 0.0% 
13 SBJ 98.3% 0.0% 5.6% 5.6% 7.0% 7.0% 0.0% 0.0% 0.0% 0.0% 
14 SBM 94.6% 0.0% 2.3% 2.3% 0.0% 0.0% 1.3% 1.3% 0.0% 0.0% 
15 BOR 64.6% 0.0% 0.0% 0.0% 8.2% 8.2% 22.2% 22.2% 32.7% 32.7% 
16 DLB 73.5% 0.0'% 0.0% 0.0% 33.4% 33.4% 0.0% 0.0% 1.8% 1.8% 
17 IVB 86.0% O.O'l'o 0.0% 0.0% 12.8% 12.8% 0.2% 0.2% 0.0% 0.0% 
18 LVB 89.4% 0.0% 25.5% 25.5% 14.4% 14.4% 0.0% 0.0% 0.0% 0.0% 
19 SIB 88.3% 0.0% 0.0% 0.0% 29.8% 29.8% 0.0% 0.0% 7.3% 7.3% 
20 CBP 94.3% 0.0% 0.0% 0.0% 0.0% 0.0% 9.7% 9.7% 117.9% 117.9% 

.\ole: ES- CCR efficiency score obtained from grand frontier RAP·~ Radial Adjustment Projectwn, SAP -0 Slack 

Adjustment Projection, T P =Total Projection. TP • RAP+SAPfor inpllls and TP -. SAPfor outpurs 
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Table 5.11 determines the way in which each inefficient bank can become DEA 

efficient. Each inefficient bank can be CC R fully efficient by reducing inputs of the 

present level by the% mentioned in 'TP' column in input side and enhancing outputs of 

present level by th~:~ % mentioned in ·rp· column m the output side in Table 5.11. Out of 

total projection in inputs there are two adjustments - one for radial adjustment (under 

RAP column which is common for each input of the respective banks) and other for slack 

adjustment (under SAP column). Since \Vt follow input oriented model, radial 

adjustment is not required for outputs produced. Only slack adjustment requires for 

outputs. Radial adjustment removes purely technical inefficiency (PYTIE) whereas slack 

adjustment removes mix inefficiency measured b) the non-zero slack \alues ofthe inputs 

and outputs if any. 

For interpreting the content of Table 5.11. let us consider the case of UCB (UCO 

Bank).UCB can be l 00% CCR efficient through the three phase of input output 

improvements plan. OTE of this bank is 83.8% 

Phase 1- It has to reduce its all inputs level by 16.2%. 

Phase II - It has to reduce in addition to 16.2% input-! (No of Branches) by 

17.9%, input-11 (number of t~mployee) by 6.8% and input -IV (deposit) by 7.1% 

Phase III- It has to enhance Output I (Net interest Income) by 5.3% and output-II 

(Non-interest income) by 10.3 %. 

Explanation of three phases of input-output improvement: 

Phase 1- Proportional reduction of each input by 16.2% (l 00% - 83.8%) removes 

the purely technical inefficiency of UCB. This is also known as radial adjustment in 

DEA. By the removal of purely technical inefficiency by reducing 16.2% of each input 

presently used, the DMU- UCB becomes weakly efficient (fulfill the ·Farrell' or 'week' 

efficiency. Cooper 18 eta!. (2007)). 

Phase II- Reduction of another 17.9%, 6.8% and 7.1% of the of the present level 

input I. II and IV respectively removes the mix inefficiency in respect of presence of non 

zero slacks of these three inputs .Out of total 34.1 %reduction in the Input -1 (number of 
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branches), 16.2 is required for removing pure!; technical inefficienc; and balance 17.9% 

for mix inefficiency. Similar explanation is for other nvo inputs II and IV. No further 

reduction is required for input !II (operating expenses) used by UCB since there is no mix 

inefficiency for this input i.e. slack values corresponding to this input is nil. Thus the 

input 'operating expenses· only has the positive impact; whereas present level of 

·number of branches', 'number of employees· and ·deposit' have no effect on efficiency 

evaluation of UCB during the study period. 

Phase-III- Enhancement of the level of output-! by 5.3% and output-II by 10.3 % 

are required to remove mix inefficiency associated with these outputs by the presence of 

non zero slack values and no enhancement is required for other two output variables as 

because of zero slacks. Thus, current level of ·net interest income' and ·non-interest 

income' of UCB has no effect while other outputs play a positive role on the efficiency 

estimation procedure. 

Phase-II & III are known as slack adjustments in DEA (Avkiran 1
l) (1999); Ozcan20 

(2008). However these slack adjustments in Phase-11 & Ill after radial adjustment in 

Phase-I makes UCB strongly efficient (fulfill the ·Pareto- Koopmans· or 'strong' 

efficiency, Cooper21 et al. (2007)). The similar explanation can also be extended for other 

inefficient banks. Now we turn to analyze the overall trend of input-output improvement 

plan or projection of the inefficient banks as a whole based on the mean result of the 

above CCR projection. 

Table: 5.12 show the average input and output improvement of the CCR 

inefficient banks grouped by public, private and all banks. In order to be I 00% efficient, 

Indian inefficient banks, on an average, need to reduce the use ofthe each input by 11.9% 

for radial adjustment and further reduction for input I by 23%, lnput~II by 11.7%, input-11 

by 2 % and input-IV by 0.7% for input slacks adjustments and enhance the outputs -

output I by 2.1%. output II by 111%. output III by 2.7°/o and output IV b:v 10.3% for 

output slacks adjustments in comparison to best practices of sample banks. 
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Table: 5.12 

M,ean Results of Input-output Improvement Plan 

~~rouped by Public and Private and All Banks 
---· 

Inputs 

II (No of II (Operating I (No of Branches) RAP Employees) Expenses) 
(1- ES) 

SAP TP SAP ! TP SAP TP 
- - - -

9.60% 17.80% 27.40% 10.30% 19.90% -0.20% -9.80% 
- - - -

17.30% 35.10% 52.40% 14.90% i 32.20% I -6.20% 23.50% 
- - - i - -

11.90% 23.00% 34.90% 11.70% i 23.60% -2.00% 13.90% 

-- ---·-- ------~ 

Outputs -
I (Net Interest II (Non-interest Ill (Priority Sector 

RAP Income) Income) Advance) 
-

SAP TP SAP ! TP SAP TP 

0.00% 1.10% 1.10% 8.90% 8.90% 1.50% 1.50% 

0.00% 4.20% 4.20% 16.40% 16.40% 5.30% 5.30% 

0.00% 2.10'% 2.10% 11.10% 11.10% 2.70% 2.70% 

IV (Deposit) 

SAP TP 

- -
1.00% 10.60% 

-
0.00% 17.30% 

- -
0.70% 12.60% 

IV (Net Profit) 

SAP TP 

3.30% 3.30% 
26.60 

% 26.60% 
10.30 

% 10.30% 

.Vote. - ES- C'C R efficiency score obtainedfrom grandjromier R.l P Radial Adjustment Projeclion measured by (/

MS). SAP··-- Slack Adjustment Projection T P Total Projection !P R.-IP- 'lAP for inputs and 7P -SAP for outputs 

By the magnitude of amount of inputs reduction and output augmentation by the 

slack value adjustments. we can easily rank the input wise utilization efficiency and 

output wise production efticiency of the Indian banks. lnput-IV being the lowest 

reduction required, ranks first. then Input-IlL II and l. Output-! being lowest 

augmentation required ranks first followed by output Ill. output IV and output II as per 

the mean inputs reduction and output augmentation over the study period respectively. 

So, the Indian banks are more efficient in using 'deposit' and ·operating expenses' rather 

than 'branches' and 'employees' as inputs and more efficient in producing ·net interest 

income' and 'priority sector advance· rather the ·non-interest income· and ·net profit'. 

This suggests that most of the inefticient banks need to utilize properly their branches and 

employees and to enhance the level of non-interest income and profitability for projecting 

themselves onto the efficient frontier. It is also observed that public banks require lower 

amount of input-output improvement in all the years for each input and output than that 

of private banks in order to be efficient. 
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5.2.6.3: Reference Banks for Inefficient Banks 

One of the important advantages of DEA methodology is to identify the reference 

banks or peer banks for each inefficient bank based on the positive lambda values of the 

efficient banks for an inefficient bank under consideration. Now we mention inefficient 

bank-wise reference banks or peer banks i.e. a set of efficient banks. Inefficient banks 

should follow their good operating practices to improve their efficienc) 

Table: 5.13 

Inefficient Bank wise Peer Banks 

Efficient banks wtth Lambda values 

SN I 2 3 4 5 6 7 8 9 10 II 

SN Banks COB IDL OBC UBI SBT CUB FDB KVB HOB ICB KMB 

I ALB 0.022 0.099 0 142 0 926 l 343 
--

2 ANB [ 3.361 0.026 0.007 0.141 

3 BOB 0.029 4074 2 923 () 253 

4 BO! 0.781 0.268 6 735 I 1.447 () 149 

5 BOM 0.290 3 960 0.228 

6 CAB 0.497 0.297 2 824 0 050 

7 DEB JJ68 1.323 0.026 0.031 

Ul 8 PNB i 13369 I 182 
-" -- -= 9 SYB 0 083 I) 059 2 485 4.449 "' .D 

E 10 UCB 1.454 uo6 1 " u 
iE II VJB 0.291 0 426 0.623 
" .:: -

12 SBI 0 91(1 9 400 13.874 2 837 
--f------ f---------- --

13 SBJ 0 136 1.853 0.492 - -
14 SBM 0.088 1.329 0.348 - ---·-- -----·-
15 BOR 1070 0 030 

-- - t------
16 DLB 0.017 0.249 0.054 

----!------ ~----
17 1VB I 053 0.016 0.085 

r--- ~----1----- l---------- -
18 LVB 0 1!43 0.303 0.014 

----e---
19 SIB 0.119 0 015 () 061 0.604 

~-----!-- --
20 CBP 0.045 0.350 

----- -------L---- -~--

Nme based on grandfrontier result (C( "I< mod<!! 1 

Peer banks for say UCB (UCO Bank) are SBT and CUB since their lambda values 

are positive corresponding the efficiency score of the bank UCB. To improve efficiency, 

UCB bank should follow SBT and CUB since their input output configuration of similar 

with UCB, an inefficient bank. Lambda values of SBT and CUB approximately 1.454 
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and 1.206 respectively show the proportion contributed to the point used to evaluate 

UCB. 

That is projected inputs value of UCB = 

(Input value ofSBT) x 1.454 + (Input value (~/CUB) x 1.206 

Similarly projected output value= 

(Output value ofSBT) >< 1.454 + (Output value of CUB) x 1.206 

UCB has more similarity to SBT than CUB from magnitude of lambda values. This 

explanation for reference set of other inefficient banks is similar. 

5.3: Efficiency: Ownership and Size 

There is no consensus about the factors that explain the underlying differences in 

efficiency. Two specific factors explaining efficiency differences are widely used in 

almost all previous studies in Indian context. Conclusion of their study is mixed. These 

are ownership and size:. These two aspects have assumed added significance in view of 

the consolidation process that is underway in India. 

In this section we are trying to examine the relationship between ·efficiency and 

ownership pattern' and 'efficiency and bank size·. These relationship analysis is simply 

based on the comparison of mean OTE scores and number of I 00% etlicient banks 

(CCR) grouped by ownership pattern and bank size. 

5.3.1: Efficiency and Ownership 

Public sector banks (PSBs) which are mainstay of the Indian banking industry and 

account for more than 70% of the commercial banking assets (as on 31.03.08) are 

severely facing competition with the emergence of private players. Listings of PSBs on 

stock exchanges and increased private shareholding have also enhanced the severity of 

competition. The new private banks which accounted for 2.6 per cent of the commercial 

banking sector in March 1997 have developed rapidly and accounted for nearly 17 per 

cent of the commercial banking assets by end March 2008. In this market condition a 

question comes to our mind- ·Are public banks pushed to the back side?' 

In this background, it is very important to show the relationship between 

efficiency and ownership pattern i.e. whether ownership type plays as an important role 

for efficiency gain or not. 
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Banking literature provides mixed evidence regarding the effect of ownership on 

bank efficiency. In Indian context. most of the studies in the post-reforms period have 

recommended that there is no serious effect of the ownership on the efficiency variance. 

[e.g. Mohan and Ral2 (2004 ); Mahesh et al. 23(2006)]. Even the most recent study by 

Reserve Bank of India24 (2008) also concludes that in the Indian banking sector, 

ownership has no definite relationship with efficiency. Sathye25 (2003) has shown that 

public banks are more e:fficient than private domestic banks. Bhattacharya et a1.26 
( 1997) 

has concluded that the public sector banks have been the most efficient followed by the 

foreign then the privat~~ banks. Some other studies in India have shown that banks' 

overall efficiency is found to be higher for public sector banks than for foreign and 

domestic private banks [e.g. Ataullah & Le27 (2006 ); Sensarma28 (2006 ): Shanmugan & 

Das
29 

(2004)]. Ketkar et a1. 30 (2008) has concluded that the foreign banks are found to be 

most efficient followed by the private and then the public banks during 1997-2004 under 

production approach. Debasish 31 (2006) supports the conclusion that foreign owned 

banks are on average most efficient and new banks are more efficient that old ones which 

are often burdened with old debts. Kumar and Gulati32 (2009) agree that there 1s no 

significant relationship between ownership and etticiency. 

In global context, a study by Berger et al. ;3 (2004 ), using 28 developing nations 

from various regions finds foreign banks to have the highest profit efficiency, followed 

by private domestic banks, and then state-owned banks. Tahir and Haron34 2008 observed 

that domestic banks are more efficient compared to foreign banks in Malaysia during 

2000-2006. Berger
35 

et al. (2009) suggest that state owned banks (four big banks) are by 

far the least efficient; foreign banks are most efficient: and minority foreign ownership is 

associated with significantly improved efficienC) in china during 1994-2003. Md. 

Usman
36 

et al. (2010) found that foreign owned banks to be the most efficient followed 

by state owned banks and domestic private banks are found to be the least efficient in 

Pakistan during 2001-08. However. the results of Bonaccorsi di Patti et al. 37 (2005) for 

Pakistan show that efficiency gains are high for all banks during the early years of 

privatization but subsequently. the level of efficiency for privatized banks decreased. 

New private domestic banks are the shining example of better performance while foreign 
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banks lagged behind. So, literature provides mixed effect of ownership on efficiency 

level. 

For this analysis first sample banks are categorized according to ownership type 

as follows 

Efficiency 

OTE 

PTE 

SE 

Box No: 5.1 

Bank Groups by Ownership Pattern 
r---

Banks Group Numbers of Banks 

Nationalized Banks (NBs) 16 

State Banks ( SBs) 4 

Old Private Banks (OPBs) 

New Private Banks (NPBs) 
10 ~ 

Public Banks (PUBs) 

Private Banks (PVBs) 

All banks (ABs) 
--

Note -Ownership groups as mrnlloned are hwed on rhe sample bank' 

comprising major hanks of each group. Therefore. selected hanks in tlw 

sample represenr their respecrive mrnership group' 

Table: 5.14 

Mean Effidency and F value of Banks Grouped by Ownership 

Ownership 2005 2006 2007 2008 

NB 0.902 0.919 0.929 0.932 

SB 0.967 0.973 0.931 0.912 ---
OPV 0.877 0.884 0.919 0.9 

NPB 0.985 0.96 0.998 0.975 
AB 0.916 0.922 0.938 0.928 

F-Value (sig) 1.91(.147) 1.12 (.356) 1.441.2491 1.06 (.380) 

NB 0.928 0.95 0.948 0.955 -
SB 0.994 I 0.976 0.948 

OPV 0.914 0.938 0.957 0.938 
NPB I 0.974 I 0.988 -
AB 0.943 0.956 0.963 0.955 

F-Value (sig) 1.58 (.212) .76 (.522) 1.16 (.338) .576 (.6351 
NB 0.972 0.967 0.979 0.976 
SB 0.973 0.973 0.955 0.964 

OPB 0.962 0.94 0.961 0.961 -
NPB 0.985 0.986 0.998 0.986 .... 

AB 0.972 0.963 0.974 0.972 -
F-Value (sig) .192 {.9011 ~91 (.~.m__ ]_76_(.516) .394 (. 758) 

Grand Frontier 

0.926 
0.958 
0.902 

0.991 
0.934 

1.54 (.223) 
0.949 
0.993 
0.935 
0.995 
0.975 

1.294(.29) 
0.976 
0.965 
0.966 
0.995 
0.975 

.450 (.718) 

1\'ote: Efficiency scores are based on overall lechnrcal et/ie~enn . . \ 8- nationalized banks group. SB- State Banks 

group. OPB- Old Private Banks, NPB- 1\'ew private Hanks and AH- All Ranks fin 1he sample). All thrse groups are 

based on the sample banks. 1'vfean scores· arr calcula!rd on rhc ha1·is o/ number of banks of the re.lpective bank 
group. 
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From the Table 5.14. it is observed that there 1s no significant difference in terms 

of mean score of all type of efficiency in all the years among the four ownership groups. 

Lower F value in one-way ANNOY A suggests the variation of efficiency due to 

difference among groups by ownership type is msigni fi.cant. This variation trend is 

decreasing over the study period. The larger the F-ratio. the greater 1s the difference 

between groups as compared to within group differences. F-value also suggests this 

efficiency variance by ownership Is lowest in cast: SE. This would suggest that in the 

Indian context, the relationship between ownership and efficiency is not significant. 

But Table 5.14 clearly shows that NPBs are the most efficient followed by the 

SBs, the NBs and the OPBs 111 terms of OTE based l)n the score (grand frontier) over the 

study period. ln case of PTE. NPBs and SBs are equally efficient and then NBs and 

OPBs. In case of SE, this ranking is slightly changed - tirst NPBs followed by NBs then 

SBs and OPBs. 

Insignificant relation betvveen efficiency and ownership can also be justified by 

comparing the PUBs and PVBs in the top and least performing banks over the study 

period (see Table: 5.5). DEA efficiency and ownership analysis suggests that most 

efficient banks and least efficient banks are found both in the public and private sectors 

(Figure: 5.6). 

l 10 

l ()(' 

0 'l(l 

() ~() 

I) 70 

0 (,(J 

() 4(1 

... 

Figure: 5.6 

Efficiency and Ownership 

lU 1', 
~· Pt J l•, A PV T 

Note· DEA. efficienL \ (UTE; is hascd on ~rand ti·omier 
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Inter groups (by ownership) efficiency comparison is different when it is based on 

number of 100% efficient banks. 

Table: 5.15 

Bank Group (ownership) wise Number of Fully Efficient Banks (in%) 

Efficiency Ownership 
2007 2008 

Grand 
'IY!>_e Group 

2005 2006 
Frontier 

r--:~B 38% 31% 38% 25% 31% 

f--~B 50% 50% 25% 25% 25% 
OPV 30% 40% 50% 40% 50% 

OTE /SE 
~PB 67% 67% 83% 83% 83% 

~:\8 42% 42% 47% 39% 44% 
F-value .74 0.76 1.55 2.41 1.94 

N8 56% 50% 50% 56% 44% 
S8 75% 100% 50% 50% 75% 

PTE 
~~~~ 

50% 50% 60% 60% 60% 
100% 83% 100% 83% 83% 

1-------'~ 8 64% 61% 61% 61% 58% 
F-value 1.65 1.77 1.66 .50 1.18 -

Note:% is computed based on the number of banks ofthe respective bank groups. 

First as perF value, there is no significant difference among the ownership groups 

in terms of number of 1 00% efficient during the study period as whole. But, F values 

clearly indicate this diffe:rence in terms of I 00% efficiency of OTE is increasing over the 

study period and becomes significant in 2008 at 10% level of significance. Difference in 

terms of 100% efficiency of PTE is lower than that of OTE and it is more or less 

decreasing. 

Table: 5.15 shows that NPBs group is the highest during all the years ofthe study 

and all other bank groups are inconsistent in their ranking position in terms of number of 

100% efficient banks. However. about 83% of NPBs are CCR and BCC efficient banks 

based on grand frontier results .. Interestingly OPBs which are least efficient in terms of 

mean score is the second highest in terms of number of I 00% efficient banks. 75% of 

SBs are fully efficient in PTE which turns out them to second position among the four 

ownership groups in PTE. NBs are third in terms of OTE but the least in PTE. So the 

variance among the own,ership in terms of fully efficient banks is higher than that of in 

terms of mean score. This variation is also present when it is compared between PUBs 

and PVBs also. 
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So with this efficiency analysis by ownership based on mean etTiciency score 

suggests that ownership type has no definite relationship w1th efficiency. But it is to be 

noted that private banks are ahead of public banks when it is compared in terms of 

number of fully efficient banks 

'Efficiency and ownership· relationship analysis also helps to the various insights 

of efficiency among these four ownership groups. 

Figure: 5.7 

Average Efficiency (OTE) of Banks grouped by Ownership 

> 

1.00 
0.98 
0.96 
0.94 
0.92 

~ 0.90 
.~ 0.88 
v 
~ 0.86 
w 

0.84 
0.82 
0.80 

2005 2006 2007 2008 

OPB -NPB 
"-------·-·-------------------·---

Above Figure: 5.7 show the trend of efficiency (OTE) of the four ownership 

groups. Efficiency score of the entire bank groups except NBs are fluctuating over the 

study period. NBs only have been experiencing a steady increasing trend m OTE during 

the study time even 111 2007-0g when efficiency score of all other groups decline. This 

steady growth of NBs is mainly because of achie\ mg higher efficienc) gain in scale 

efficiency caused by interconnection among the branches through core banking solution 

system (CBS) after 2005. 

NPBs are most efficient in all the years except m 2005-06 because of two banks 

CBP (.840) which is suffering tremendously from inetTicient management and liB for 

profitability problem. Inefficient management and also scale inefficiency of CBP was 

also again responsible for highest fall of 2 . .12~1o m OTE of NPBs in 2007-08 in 

comparison to 2006-07. 
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Scale inefficiency of SB ( 16.8% in 2007. 13.6% in 2008) and managerial 

inefficiency ofSBM (14.3% in 2008) are held responsible for slightly decreasing trend of 

efficiency of SBs after 2006. It is pointed out that scale efficiency of SBs group 

excluding SBI is on an average .986 which is the second highest among the groups. 

OPBs are least efficient mainly because of worst performance of four banks -

BOR and DLB, IVB and SIB. 

Managerial inefficiency is the main source of overall technical inefficiency for 

NBs and OPBs where it is scale inefficiency in case of SBs. So the earlier observation of 

technical inefficiency largely due to pure technical inefficiency is mainly because of the 

banks belonging to OPBs and then NBs. 

5.3.2: Efficiency and Bank Size 

For the last two decades, the pace of financial market liberalization has increased 

in developing countries like India and creates greater competitive pressure which will 

affect local banks. In order to survive. banks are 110\V going for merger and acquisitions 

scheme that is underway all over the world. One of the reasons for the consolidation 

process is the desire to achieve economies of scale. Moreover. mergers and acquisitions 

in the banking industry have resulted in large universal banks in terms of total assets. 

products, and geographical diversification. Large banks are in a better position to 

introduce technology and reduce cost than small banks. Large banks have normally large 

capital and easily utiliz1~ economies of scope. For all these reasons, size of banks is 

considered to be normally associated with higher efficiency. Bank size thus is now an 

important factor in today's banking efficiency analysis study. Information on optimal 

bank size is important, as this will enable policy-makers to formulate appropriate and 

sound policies to direct their banking industry. The optimal size of a bank depends on 

several factors like level of economic development. the number and diversity of financial 

institutions/instruments, the competitive situation in the market etc. 

However banking literature does not suggest a consistent relationship between 

s1ze and efficiency. In the Indian context. Ray and SanyaiJ8 
( 1994) observed large 

economies of scale in the cost structure of banks. which decreases with increasing size. 
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Chartterjee39 
( 1997), usmg bank deposits as outputs, indicated that small banks also 

feature inherent economies of scale. Moreover. Das40 (2003 ). utilizing regression 

analysis, found a negative correlation betv.een bank size and efficiency estimates in 

India. Large size banks are more efficient than small size banks as per the recent study 

RBI41 (2008). Debasish42 (2006) finds the smaller banks are globall) efficient, but large 

banks are locally efficient. Kumar and Gulati 43 (2009) in their recent study has shown 

that there is a significant difference between large and medium banks with regard to 

Scale Efficiency (SE). 

In global context, economics of scale of commercial banking operating in the US 

have been extensivdy studied (e.g. Humphrey 199044
: Berger and Humphre/5 1991; 

Noulas46 1990). They suggest economies of scale exist only for small banks. Analysis of 

cost structure of European banks (e.g. Zardkoohi
47 

(1994) for Finland: Lang and Welzel48 

(1994) for Germany) indicate the presence of scale economics only for financial 

institutions of small and medium size. Rezvanian 4
'
1 et at. (2002) also finds that there are 

economics of scale for small and medium size banks in Singapore during 1991-1997. In a 

study by Asror NIGMONOV50 (20 I 0) the investigation of differences between the small, 

medium and large banks lead to the observation of significant difference between the 

small and medium sized banks in Uzbekistan during 2004-06. However. some studies 

have found significant positive relation bet\\<een size and efficiency [Halkos and 

Salamouris
51

, 2004; Drake et al.:i2 (2003) Rangan et al.~' 3 
( 1988); Miller and Noulas54 

(1996)] some other negative relation (Hermelin and Wallace55
, 1994; Ali et a1.56 (1993)) 

and some others find insignificant relation (Mester5
-·. J 993; Girardone eta!. 58• 2004; Isik 

and Hassan59
, 2002). 

For analysis of relationship between efficiency and s1ze, sample banks are 

classified into three groups large. medium and small. based on the value of total 

assets.
60 

Out of 36 sample banks, tirst 12 banks with highest value of total assets are 

considered as large sized banks next I 2 banks as medium sized and the remaining 12 

banks with lowest assets value as small sized banks. Large size banks contribute on an 

average 74% of the total assets of the sample banks while medium and small size banks 

contribute 20% and 6% respectively. 

122 



Empirical Analysis and Findings 

Table: 5.16 

Mean Efficiency of the Banks grouped by Size 

~-- I Grand 
~ 1 k20v,0,~6, 1 .2.v0v07, 1 2~.0~0~8--~~F~ro~n~t~l·e~r~ 

Mean Score 

Large 0.915 0.928 0.924 0.947 0.934 

OTE 
Medium 0.928 0.957 0.959 0.933 0.954 

Small 0.905 0.881 0.931 0.904 0.913 

Total 0.916 0.922 0.938 0.928 0.934 

Large 0.954 0.956 0.958 0.981 0.963 

Medium 0.941 0.976 0.966 0.941 0.966 
PTE -

Small 0.935 0.937 0.964 0.942 0.944 

Total 0.943 0.956 0.963 0.955 0.958 

Large 0.959 0.969 0.964 0.965 0.970 

Medium 0.986 0.980 0.993 0.991 0.987 
SE .. 

Small 0.969 0.940 0.966 0.960 0.969 

Total 0.972 0.963 0.974 0.972 0.975 
""--

Number of 100°1<, Efficient 
Banks 

Large 

OTE Medium 
&SE Small 

Total 

Large 

PTE 
Medium 

Small 

Total 

--~-

... 

5 

5 

5 

15 

5 

6 

4 

15 

··-·--·-

5 4 5 •.. 

(~---- 5 ____ L_ ----

6 5 6 

17 14 16 

__ 8 --+- 10 8 

6 I 5 6 , ____ 
8 i 7 7 

··-

22_L 22 I 21 

First it is clear from the Table· 5.16 that there is no significant difference between 

the three groups of banks by size in terms of mean efficiency score and number of 100% 

efficiency banks during all the years under study. Given these empirical results. the issue 

ofthe relationship between size and efficiency remains unresolved. 

However, mean score ofthe OTE ofthe medium sized banks are highest in all the 

years except in 2008 when large size banks are the top most while small banks are the 

least in all the years except in 2007. So far as PTE is concerned large banks are highest in 

2005 and 2008 and me:dium banks in 2006 and while medium and small size banks are 

almost equally efficient in 2007. In case of SE. medium size of banks are the most 

efficient in all the years while large and small banks are all most equal with a slight 

variation from year to year. 
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On the whole, an analysis of et11.ciency hy ~IZe reveals that the medium sized 

banks appear to be the most efficient in terms of CHI::: (more than 2% of large size and 

4% of small size) and SE (more than 3% of both large and small s1ze) over the entire 

study period (based on GF). Large size and medium size banks are the most managerial 

efficient (PTE). Small size banks are least efficient in all the score. 

Figure: 5.8 

Average Efficiency (OTE) of Banks grouped by Size 

0.990 

0.960 

0.930 

0.900 

0.870 

0.840 

2005 2006 2007 2008 

.....,.Medium Small 

Large size banks are in a more favorable position as indicated by the slow but 

steady positive efficiency growth of OTE 111 spite of the fact that three least performing 

banks- UCB, SYB and BOB (see. Table 5.5) are within this group. In this growth 

journey, large size banks reach to the highest score m 2008. The reason for steady growth 

of large size banks may possibly he the improvement of management efficiency (PTE), 

well capitalization, strong internal and nsk management system. technology use, vast 

customer base, proper accounting and disclosure and so forth of four top performing 

banks- IDL, ICB, HOB and UBI both 111 OTE & PTE and two banks - SBI and PNB in 

PTE .. In all, medium and large sized banks are more eftlcient than the small sized banks. 

Tl11S suggests that larger banks m India tend to ach1eve h1gher efficiency gain. This 

observation of steady growth of efficiency :-;core of large stzed banks and higher 

efficiency gain by larger banks during study period validates the recent trend of merger 

and acquisition which is underway in the lndtan hankmg sector. 
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Decomposing technical efficiency to its components - pure technical efficiency 

and scale efficiency -taking size into consideration, reveals that medium and small sized 

banks' inefficiency is mainly due to pure technical inefficiency i.e. PTIE> SE, whereas 

these are almost equal in case of large sized banks. This finding modifies again the earlier 

findings that the pure t<::chnical inefficiency contributing more than scale inefficiency 

towards overall technical inefficiency is mainly because of smaller size banks and most 

ofthem are in the nationalized and old private ownership group. This finding also reflects 

that efficiency gain could be achieved if small and medium size banks Improve 

management efficiency and large size banks adjust their size of operation. 

5.4: Ranking of Indian Banks 

In this section, we are trying to develop a humble approach for ranking of the 

Indian banks. Ranking is a well established approach m social science and thus it is a 

pertinent issue in the banking efficiency study. In DEA context, ranking of organizational 

units has become also a well established approach in the last decade. There are several 

ranking methods in DEA literature (Adler et al. 61
. Sexton62 (1986) \\as the first to 

introduce full rank scaling of organizational units in DEA context by utilizing the Cross

Efficiency Matrix. Super-efficiency approach developed by Andersen and Petersen63 

( 1993) is the most widespread ranking method in DEA literature. 

In this study, input-oriented super-efficiency model under constant return to scale 

assumption as proposed by Andersen and Petersen ( 1993) is followed for ranking the 

banks under study. (Super-efficiency model is discussed in Methodology section). 

Besides, ranking by super-efficiency scores. the study has made overall rankings or 

composite rankings of the banks based on three parameters namely super-efficiency, 

profit efficiency and risk efficiency. 

5.4.1: Rankings: Super-efficiency 

Basic DEA models cannot provide rankings to the efficient banks as because of 

efficiency scores of all efficient DMUs are equal to I (one). Super-efficiency model 

solves this problem by allowing efficiency score of etlicient banks as indentified by the 

basic models greater than or at least equal to the value of !(one). Efficiency scores of 
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inefficient banks remain unchanged. The super-efficiency model is almost identical to the 

basic DEA models with the exception that the efficient DMUs being evaluated are 

allowing efficiency score greater than or at least equal to the value of I (one). An 

important consideration of this model is that efficiency scores of inefficient DMUs 

remain unchanged. Table 5.17 clearly shows that efficiency scores of fully efficient banks 

indentified by CCR model exceed or at least equal to efficiency score of I (one) where as 

they are remain unchanged for inefficient ones. 

Table: 5.17 

Year wise Super-efficiency Scores and Ranking of Banks 

Note-- Grant Frontier score i.e. ef}icienc:r score using average inputs and outputs over the study 
period (2005-08) 
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Table: 5.17 depict the rankings of the sample banks based on super-efficiency 

model. Efficiency score of efficient bank like COB 1.045 (based on grand frontier scores) 

indicates that COB can maintain it's fully (I 00%) efficiency status even after maximum 

proportional increase in inputs presently used by about 4.5%. Efficiency score of 

inefficient DMU like 'UCB' remains unchanged. Thus. input oriented SEM provides a 

means of evaluating the extent to which an efficient DMU is able to increase its input 

level without losing its status as a I 00% efficient DMU. Super-efficiency score therefore 

provides a measure of stability of the 'efficient' status of the efficient DMUs. 

Table: 5.18 

Rank wise Super-efficient Banks over the study period 

Rank Banks Rank Banks Rank Banks Rank Banks 

I ICB 10 CUB !9 CAB 28 DEB 
2 KMB I I OBC 20 SBM 29 IVB 
3 IDL 12 COB 21 VJB 30 BOM 
4 HOB 13 KTB 22 CBP 31 BOI 

---1---------j-------

5 JKB 14 liB )' _.) ALB 32 BOB 
6 UBI 15 FOB 24 ANB 33 UCB 

-
7 SBT 16 lOB 25 SBI 34 SYB 

-
8 KVB 17 PNB 26 LVB 35 DLB 
9 AXB 18 SBJ __ _L 27 SIB 36 ' BOR 

-- ---'---

Vote: Based on grana frontier super-effie/en(\ 

The Table 5.18 also classifies the banks into extreme and not extreme groups for 

over the study period. The first four super efficient banks in all the years ICB. IDL, KMB 

and HOB. ICB is the most super efficient banks in all years under study_ 

5.4.1.1: Projection of Efficient banks 

Super-efficiency model provides the inputs outputs projection for both efficient 

and inefficient banks for improving efficiency. Projections for inefficient banks are same 

as basic model CCR (Presented in Table 5.11 ). Projection for efficient banks as per input 

oriented super efficiency model indicates ho\v much inputs to be increased so that they 

can maintain 100% efficiency position. Table 5.19 provides input-output projection ofthe 

efficient banks as per grand frontier results. Each efficient bank can maintain its 100% 
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strongly efficient status even after changes in the inputs and outputs by the percentage 

mentioned for each bank in Table 5.19. 

Table: 5.19 

Input-output Projection for Efficient Banks 

41.8% 9.8% 0.0% 

12.5% 59.0% 0.0% 15.8% 

0.8% 0.0% 2.5% 0.0% 

0.5% 10.2% 0.0% 16.1% 

-19.1% 0.0% 0.0% 5.1% 

-8.4% 35.7% 

4.6% 4.0% 4.6°!.> 4.6% 0.0% 

-6.7% 2.2% 2.6% -6.7% 0.0% 

liB 1.022 -19.1%! 2.2% 2.2% -16.0% 45.1% 

FOB 1.017 -7.7% 1.7% 1.7% 1.7% 0.0% 0.0% 

lOB 1.006 0.6% -4.9% 0.6% 0.6% 0.0% 27.3% 

Note: As per grandfrontier results o(super e[ficienGJ' model. 

In a inpult-oriented DEA modeL an input projection less than maximum 

proportional increase over 100% (e.g. in case of ICB 223.8% -100% =123.8%) allowed 

by the production possibility set. indicates the presence of non-zero slack in case of 

inputs and outputs which are to be increased, indicate the presence of non-zero slacks. In 

case of ICB, out of four inputs. three inputs except ·Number of Branches' and two 

outputs 'Priority S1~ctor advance' and 'Net Profit' has non-zero slacks and thus, they have 

no impact on its super-efficiency score. Same explanation is for other banks. 

This projection also indentifies input wise efficiency level of the individual banks 

(as per row wise% of changes in inputs of the respective banks of Table: 5.19). Higher 

the % of increase in inputs better is the uti I ization leve I of inputs. Thus the order of 

efficient use of four inputs in case of ICB is first No. of Branch ( 123.75%) followed by 
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No. of Employees (72.38%), Deposit (4.4%) and then operating expenses (3.9%). In case 

of outputs having zero slacks indicate better production. 

Table 5.19 also identifies input wise etlicient level of utilization among all the 

sample banks (as per column wise %changes in inputs of Table: 5.19). ICB is the most 

efficient in use of two inputs - ·No of Branches' and 'No of employees· while IDL for 

'Operating Expenses' and KMB for ·Deposit' out of the sample banks. COB and HOB 

are the banks which is almost equally efficient in use of four selected inputs indicating 

almost same percentage of increase in all the inputs. 

5.4.1.2 Reference Sets for Efficient Banks 

DEA efficien<:y model of Andersen and Petersen also provides reference sets or 

peer banks for both efficient and inefficient banks. Reference sets for inefficient banks 

are same as basic CCR model presented in Table 5.13. Reference sets for efficient banks 

are presented in the following Table 5.20. 

Table: 5.20 

Efficient Bank Wise Reference Sets 

Reference set (lambda) 

ICB 2.24 1 IDL (3.44) KMB (6.04) 

KMB 1.56 2 SBT(.110) HDB(.12) ICB (.02) 

IDL 1.56 3 KTB (.08) ICB (.02) 
J----t---+----t-----"-'--·---'---'-----·-----------·--

HOB 1.27 4 JKB (.03) AXB (.99) KMB (2.93) 
r---+-=~+-----+~~~-~~~~--~~~~---------------~ 

JKB 1.14 5 UBI (.22) HOB (.04) 
~--~----+----~--~~--~~~--------------------------~ 

UBI 1.13 6 CUB (6.15) KVB (5.9) 
~--~----+---~--~~~----~~-------------------------~ 

SBT 1.13 7 IDL (.16) KVB (2.86) KMB (.06) 

KVB 1.09 8 IDL(.02) UBI (.08) CUB (.12) KMB (.02) 

AXB 1.09 9 OBC(.21) HOB(.ll) ICB(.15) 

CUB 1.07 10 UBI (.03) FOB (.06) KVB (.07) 

1-0_B_C---1_1_. 0_7-+_1_1 __ 1-C..:..O..:..B~( ·.:..:89-'-) _....:..10=-L=-e:..:.( ·:...:cl ) _____ U_B_I -'-( ._07-'-) __ SB_T-'(_.2--'4 )'--------1 
COB 1.05 12 IDL(.II) OBC(.ll) UBI(.l7) FOB(.63) HOB (.06) 

1--K_T_B---1_1_.0_3-+_1_3 __ J-I_O...::.L_c(_.026)~--- CUB (2.33) 
------------- -----· --------1 

liB 1.02 14 IDL (.08) OBC(.04) UBI (.01) ICB (.04) 

FOB 1.02 15 COB (.39) CUB (.68) JKB (.07) HOB(.003) 

lOB 1.01 16 SBT(.47) CUB(7.19) JKB (.27) HOB (.16) 

Note: As per grandfrontier results of super e{(icien(.y model. 

129 



Empirical Analysis and Findings 

Reference banks for ICB are IDL and KMB since their lambda values are positive 

under evaluation of ICB. Lambda values of IDL and KMB approximately 3.44 and 6.04 

respectively show the proportion contributed to the point used to evaluate ICB. That is, 

projected inputs value of ICB = 

(Inputs value ofiDL) x 3.44 +(inputs value ofKMBJ '6.04. 

ICB has more similarity to KMB than IDL from magnitude of lambda values. ICB should 

follow the operating practices of KMB and IDL particularly for improving the use of two 

inputs- 'Deposit' and "Operating Expenses' respectively. This explanation for reference 

set of other efficient banks is similar. From the Table 5.20 it is also found out that the 
u 

IDL has the highest tlrequency 0 times) in the reference set than HOB and UBI both 

having 6 times. ICB which is the most super-efficient is referred for 4 times only for 

other efficient banks. Higher frequency in reference set in DEA indicates higher 

efficiency strength. 

5.4.2: Rankings: Technical Efficiency and Financial Efficiency 

The study has selected inputs and outputs specification after extensive verification 

of various input output combinations taking into consideration the major banking 

literature. But it is to be remembered that DEA results are very sensitive to the selection 

of input output variables
64 

Number of inputs outputs. sample size, inclusion/exclusion of 

variables even model specification can affect the results. Another caveat of DEA is that 

those DMUs indicated as efficient are only efficient in relation to others DMUs selected 

in the sample. They may be inefficient outside the sample. In this study it may seem that 

ICB is the most super .. efficient because of selecting ·No. of Branches· as one of the input 

variables. (ICB is the most efficient in using this input relative to other banks in the 

sample as per super-efficiency model). KMB which is the most efficient in using the 

input of "Deposit' may be inefficient if it is considered as output under production 

approach. Therefore, ranking based only on Andersen and Petersens· ranking method i.e. 

super-efficiency scores should not be valid and justifiable. Cooper and Tone65 rightly 

criticized Andersen and Petersens· ranking method. They do not rank efficient units as 

they claim that they all are on the efficient frontier Moreover they do not accept DEA 

score as a ranking score for inefficient units since their weights vary from unit to unit. 
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Therefore it is necessary to rely on other efficiency parameters in addition to DEA 

efficiency to make ranking of the banks more reliable and justifiable. The study considers 

two financial parameters, profit efficiency and risk efficiency, in addition to DEA super 

efficiency for overall rankings of the sample banks for each year and for the study period 

as a whole. 

Thus for overall rankings. we have considered three parameters to capture three 

important efficiency aspects - technical efficiency. profitability and risk which are 

essential for existence and sustainable growth of the banks in today's banking scenario. 

For measurement of profitability and riskiness. we basically rely on most frequently used 

financial ratios with some modifications. A common approach to efficiency and 

productivity analysis in the banking sector is ratio analysis. whereby a banking unit is 

judged in terms of certain ratios computed mainly from the financial statement. But ratio 

analysis is not a viable technique for drawing any economic conclusion because of 

differences in accounting practices and norms in different economic environments66
. 

Inspite of this limitation, these ratios are still highly popular in financial analysis. 

Chandra
67 

(2004) sugg1~sts that it works well if one is aware of accounting bases and 

makes adjustment for them. The popularity of ratios also emanates from the fact that 

most of the supervisory systems across the globe rely on these ratios such as CAMELS 

rating. So, overall rankings, we consider DEA efficiency as well as financial efficiency 

consisting of profit and risk efficiency. 

Accordingly, DEA efficiency has been selected as the first criterion for overall 

rakings of the Indian banks with highest weight of 50% as because DEA technique is 

superior to ratio technique for efficiency evaluation .. Two other criteria -- profitability 

and riskiness are assigned with equal weights of 25% each considering that they are 

equally important in current banking scenario. However. the study has developed four 

step procedures as under for overall rankings -

Step-1: Ranking banks based on each ofthe three parameters separately. 

Step-2: Multiplying ranks by the weights assigned to the respective parameters. 
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Step-3: Aggregating weighted ranks resulting into composite index that determines 

overall rankings. 

Step-4: Overall ranking is assigned by giving the best rank with least composite index i.e. 

lower composite index indicates better performance. 

Above mention,ed procedures are followed tor year wise overall rankings as well 

as study period overall rankings ofthe sample banks 

5.4.2.1: Profit and Risk Efficiency Measurement 

It is widely perceived that the competition among the banks operating in India has 

increased since the inc,eption of financial sector reform in 1992. The competition level is 

increasing day by day. Banks are now in the race of becoming the best in the country by 

offering a host of products and services tor better customer satisfaction. Indian banking is 

now in a position of ''the survival of the fittest". In order to survive banks must be 

profitable. Profitability is therefore an important issue in this customer oriented market 

economy. In the race of making more profit. banks are forced to take risk in various 

respects. Thus, risk management is also an important and recent consideration of bank 

performance. 

We have chosen two micro indicators and five micro indicators to measure and 

represent profit efficiency and risk efficiency respective!). 

Composite scores of the selected ratios of each efficiency parameter (Box No: 

5.2) measure the respective efficiency. 
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Box No.: 5.2 

Indicators and Measuring Variables of Profitability and Riskiness 

ors Profitability lndicat Measuring Variables Indication ofprofitability 

1. Return to Assets Net Profit/ Average Total Higher ratio indicates 
(ROA) Assets better profitabi I ity 

·--.... ~ 

2.Return on Equity Net Profit/ Equity Higher ratio indicates 
(ROE) better profitabilit; 

. '-----·--·--------·-·--__1__ --

------··-· 
Risk Indicators Measuring variables Indication ofriskiness 

!.Capital Adequacy 
·r------------·-· -----

Capital ' Risk-weighted Higher ratio indicates 
(CAR) Assets lower risk 

2.Asset Quality (AC IY) Net NPA /Net Advan~e Lower ratio indicates 
lower risk 

3.Management Qual ity Operating Expenses , Lower ratio indicates 
(MQY) Operating Income lower risk 

--------
4.Liquidity (LOY) Liquid Asset 'Total Higher ratio indicates 

Assets lower risk 

5.Riskiness (RI) Risk Index (Rl*) - Higher ratio indicates 
[E(ROA) +CAP] lower risk i.e. safer 
SDR()\ 

·'---·--------·--· 

./liote: Risk indicators or parameters are chosen mainly from the point ol view of CJME!. analysis 

Technique. (CAMEL stands for Capital Adequacy. Asset Qualitv. .\1anagement Quality. Earning 

Quality and Liquidity) and risk index* proposed by Hannan and Hanweck (!988). Earning quali(v as 

per CAMEL rating is considered as the profit efficienc:v separate/\· All the ratios except Rl are taken 
from the Statistical Table Relating to Banks. RBI (various vear.\J 

Following two steps m~:thod are developed for computing composite score m a very 

meaningful and easy to understand way. 

Step I- Converting each ratio of absolute measure to relative measure pattern following 

either output-oriented or input-oriented DEA concept of efficiency. 

[Output-oriented technique is followed for the ratios indicating higher the ratio better the 

performance. And input oriented technique is used for the ratios indicating lower the ratio 

better the performance. 

Output-oriented DEA efficiency =Actual performance I Best possible Performance. 

Input-oriented DEA efficiency= Best possible Performance /Actual performance 
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Where Actual Performance (AP) is nothing but the actual ratio \alue of a bank and best 

possible performance (BPP) is considered as average ratio values of four best performing 

banks (one each from four ownership banking groups) in that ratio. Best performing bank 

is nothing but a bank having highest (or lowest in case of ratio indicating lower the ratio 

better the performance) value in the respective ratio. The bank whose actual performance 

equal to or more than ( or less than in case ratio indicating lower the ratio better the 

performance) the best possible performance is assigned efficiency score equal to or more 

than one which is similar with Andersen and Petersens' super-et1iciency score. The 

justification for calculating best possible performance (BPP) in this manner is to capture 

the differences among the banking groups in various respects - objectives, ownership 

pattern, Govemme,nt's agent. age of operation. area of operation. use of technology, 

political influence, professional attitude, and labor union and so on. 

Step II -Averaging relative values of each ratio of each bank results its composite score. 

This composite score indicates profitability and riskiness ofthe banks. 

Profitability and riskiness measured as such are named in this efficiency study as 

profit efficiency (PE) and risk efficiency (RE) in tune with technical efficiency of DEA 

methodology. These two efficiencies may be jointly named as financial efficiency (FE). 

Now we discuss brietly the micro parameters selected tcJr profit and risk 

efficiency measurement. 

ROAandROE 

ROA and ROE are both commonly and widely used variables to measure the 

profit performance of banking. ROA shows the profit earned per rupee of assets. ROA 

reflects the ability of the firm to generate profit on its resources. It depends on bank's 

policy as well as economic and government regulation policy. ROE. on the other hand, 

reflects how efficiently a bank's management is using its shareholders' funds. ROE 

depends on ROA as well as degree of financial leverage. 

Many regulators believe that ROA is the best measure of bank profitability. Rosly 

and Abu Bakar
68 

2003 points out that ROA are the best measure of banking profitability 

to most analysts. Riverd and Thomas
6

'f suggest that bank profitability is best measured by 
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ROA as ROA is not distorted by high equity multiplier. However, most of the studies use 

ROA to measure lbank profitability and therefore financial leverage i.e. fund management 

efficiency to incn:ase return of owners is ignored in their study. Besides, ROA may be 

biased due to income from off-balance sheet activities as it is not reflected in the balance 

sheet. Higher ROA does not necessarily mean higher return to owners. But ultimate 

objective of the banks in a very competitive market IS to earn a strong return for its 

owners with a reasonable risk to improve market holdings. 

Since return on assets tends to be lo'Aer. most banks utilize financial leverage 

heavily to augment return on equity in a competitive level (Hassan and Basir70 2003). 

ROE considers financial leverage but disregards risk associated with leverage high return 

on equity indicate higher profitability but there may be high financial risk and therefore 

should not be good measure of bank profitability. So in my study. profit efficiency is 

estimated by combining ROA and ROE in order to capture both operating efficiency as 

well as fund management efficiency. 

Capital Adequacy Ratio (CAR) 

It measures the amount of banks capital m relation to risk weighted assets. It 

determines the capacity of banks to withstand the unexpected losses arising out of 

operations. Higher the capital adequacy ratio a bank has, greater the ability it has to 

absorb unexpected losses before becoming insolvent. Thus CAR which took into account 

the element of risk involved in both balance sheet as well as off-balance sheet business, 

emerged as a well recognized and universally accepted measure of riskiness and 

soundness of the banking system. CARs of all the banks groups in India have improved 

significantly over the study period. All the sample banks have reached double digit CAR, 

a commendable achievement except DLB (9.21 %)) which is just above the minimum 

requirement of CAR (9% ). one percentage point above the Basal II norms. 

Asset Quality 

The efficiency of a bank is seriously affected if its asset quality is poor. Non

performing assets requires provisioning which results higher cost, lower profit 

(increasing losses) leading capital erosion We select net NPA to net advance ratio as 

135 



Empirical Analysis and Findings 

measure of credit risk. The higher this ratio the larger the credit risk is. In India, non

performing assets of the commercial banks gradually declined over the years. [Net NPA 

was 8.1% (1996-97) it is now just 1% (2007-08)]. Income recognition. asset classification 

and provision norms are the major contributors of the improvement of the asset quality of 

the banks in the post reform period. Besides the various steps such balance sheet clearing 

through compromise settlement of chronic NPAs. corporate debt restructuring, setting up 

of debt recovery tribunals and introduction of SARF AESI act. macro economic 

development over the years and improvement in bank management quality are also 

responsible for declining the NPA level of the Indian banks. It is also noticeable that 

performance comparison based on particular N PA ratio cannot produce justified 

conclusion. SBI of 150 years and KMB of 5 years journey in banking operation with 

different perspective of commitment and obligation tO\vards the society and with 

different political influence are obviously different in terms ofNPA performance. In spite 

of that, after 15 years of post reform era. when all the banks are capable to reduce their 

NPA level (most significant improvement has been observed in respect of nationalized 

banks) NPA ratio may be considered for performance evaluation. We select Net NPA to 

net advance ratio for measuring credit risk efficienc: to assess the management quality 

mainly i.e .. from bad management point of vie\\. 

Operational Efficiency Ratio 

This ratio is now a days a greater consideration by the researchers to evaluate 

operational performance of the banking. The higher the ratio the greater the operational 

risk is. In a computerized banking arena. this ratio is coming down year by year across all 

the bank groups to prove tight management of institution and profit planning. 

Liquidity Ratio 

We select 'Cash and Balances with RBI to Total Asset Ratio' to measure risk 

from the liquidity aspe:ct. The higher this ratio. the stronger is a position to absorb 

liquidity shocks. Major studies selects credit deposit ratio for measuring liquidity risk. 

Credit deposit ratio as measure of liquidity (the lower the ratio, the higher is liquidity 

efficiency) disregards its ability to measure the soundness of the banking (the higher the 
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ratio the better is the soundness of the bank). The study would like give more weightage 

to this ratio as a measure of soundness of banking in this very competitive market and 

selects cash and balances with RBI to total asset as a liquidity measuring variable. 

Risk Index (RI) 

Risk index suggested by Hannan and Hanweck 71 
( 1998), is a measure of riskiness 

of banks. Risk Index= [E (ROA) +Capital] 1 SDRO:\ 

Where E (ROA) expecred returns on Asset.y 

Capital is the inverse of Equity multiplier i.e. Net Worth! Total assets 

SDRoA is the Standard Deviation of ROA 

RI, expressed in units of standard deviations of ROA, is a measure of how much a bank's 

accounting earnings can decline until it has a negative book value. The Rl equation is an 

appealing risk measun:~ because it includes ROA: the most widely accepted accounting 

measure of overall bank performance, the variability of ROA which is a standard measure 

of risk in financial economics, and book capital adequacy which represents an industry 

standard for bank safety and soundness. These three parameters of Rl are widely used 

consideration of the recent banking evaluation. Therefore this RI should be an important 

consideration in the field of efficiency evaluation. Rl scores indicate the level of risk 

efficiency. A lower risk index score implies a riskier bank while a higher implies a safer 

bank. RI is calculated taking last four years data including the year of calculation. 

Year wise profit efficiency and risk efficiency score of the individual banks are 

given in Annexure: 5. (E). Table 5.21 and Table 5.22 provide the descriptive statistics of 

profit efficiency and risk efficiency respectively. 

Table: 5.21 

Descriptive Statistics of Profit Efficiency I 
I 

Mean Std. Deviation Minimum Maximum 

2005 0.571 0.361 -0.584 1.087 . 

2006 0.613 0.286 0.038 1.044 -

2007 0.682 0.203 0.225 1.068 -
2008 0.727 --~- 0.261 1.073 

Grand Frontier 0.648 0.218 l_ 0.187 1.026 J 
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Mean scores suggest that profitability of the Indian banks is steadily increasing over the 

years under study with an average of 64.8%. SD of the profit efficienc: 1s also decreasing 

and indicates that all the banks are in the profit making approach. No one bank in the 

sample makes loss after 2005. So, deregulation policy brings positive impact on 

profitability in Indian banking sector. 

Table: 5.22 
------· -~-----, 

Descriptive Statistics of Risk Efficiency --
Mean Std. Deviation Minimum Maximum 

2005 0.611 0.224 0.377 1.418 

2006 0.645 0.174 0.433 1.204 

r--- 2007 0.654 0.122 0.465 0.927 

2008 0.669 0.1441 0.442 0.949 --
Grand Frontier 0.645 0.141 i 0.451 1.008 --

Descriptive Statistics of Risk Efficiency suggests that the Indian banks are gradually 

becoming more efficient in risk management i.e. safer as indicated by steady increasing 

trend in mean scores and decreasing trend in SD and range of risk efficiency scores. 

5.4.2.2: Overall Ranking 

Now we go for overall rankings for each year and for the study period based on 

composite index obtained for each bank. Composite index calculation procedures are 

discussed in earlier of this section of analysis. 
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Table: 5.23 
Bank Wise Overall Ranking 

Banks 2005 2006 2007 2008 2005-08 
ALB 22 20 8 12 18 
ANB 4 16 19 17 17 
BOB 25 26 34 30 28 
BOJ 34 31 30 16 30 
BOM 30 32 31 28 32 
CAB 23 11 21 23 21 
COB 10 14 13 7 13 
DEB 31 25 27 29 29 

t-ml" 7 _7__!- 5 11 9 
·-·--··-rrcm-· 16 10 3 9 8 

OBC 2 8 18 22 12 
PNB 14 13 16 15 16 
SYB 27 24 26 21 25 
UCB 29 33 35 36 35 

----uBI" --=--- II 18 II 8 II 
VJB 9 23 23 25 20 

'Si31" 24 21 25 27 24 
SBJ 18 22 20 24 22 
SBM- 12 15 15 19 19 
SBT 15 19 7 3 3 I 

BOR_ 35 36 24 33 34 
CUB 13 6 10 5 6 
DLB 36 35 36 34 36 
FOB 26 12 4 6 14 
~- 35 28 ~' .).) 32 33 

JKB 19 17 12 14 15 
KTB 6 3 14 18 7 
KVB 17 5 2 I 2 
LVB 28 34 32 31 31 r-srn· 32 29 29 20 27 
AXB 20 _.?__- 9 4 10 
~ --

CBP_ 21 27 22 33 26 
HOB I I I 2 I 
ICB 5 4 6 10 5 

~- 8 30 28 26 23 
KMB 3 2 17 13 4 ----· 

Table: 5.24 

Overall Rank-wise Banks (2005-08) 

Rank Banks Rank Banks Rank Banks Rank Banks 
I HDB 10 AXB 19 SBM 28 BOB 
2 KVB 11 UBI 20 VJB 29 DEB 
3 SBT 12 OBC 21 CAB 30 BOI 
4 KMB I 13 COB 22 SBJ 31 LVB 
5 ICB 14 FOB 23 liB 32 BOM 
6 CUB 15 JKB 24 SBI 33 !VB 
7 KTB 16 PNB 25 SYB 34 BOR 
8 JOB 17 ANB 26 CBP 35 UCB 
9 IDL 18 ALB 27 SIB 36 DLB -· 
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HOB is the most efficient bank based on composite index of the three parameters over 

the study period and least efficient OLB. Though lCB, KMB. KTB rank within the first 

ten banks as per overall rankings (2005-08), year wise overall rankings indicate that their 

ranking positions are gradually deteriorating particularly in 2007 and 2008 where as 

ALB, BOI, COB, UBI, SBT, CUB. FOB, KVB. and AXB are gradually improving their 

ranking position during the study period. Sample banks based on overall rankings (2005-

08) can be grouped as follows-

Table: 5.25 

Bank Groups as per Overall Rankings (2005-08) 

Bank Groups Public Banks 
(number ofBm 

First 12 banks (Highly 6 (30%) 
Efficient Banks) 

Next 12 banks (Medium -=r(-45%)- -----
Efficient Banks) 

1ks) 

----

--

-··--------

Private Banks 
(Number of Banks) 

6 (37.5%) 

3 (19.25%) 

--
7 (43.75%) 

16 (100%) 

------------

From this fa,cts. it is clear that private banks dominates both in highly and low 

efficient bank groups but public banks in the medium efficient group. On the whole 

among the first 24 efficient banks there are 15 banks. i.e. 75% of the public banks and 9 

banks i.e. 56% from private sector banks. Public banks are ahead of private banks as far 

as overall efficiency (DEA plus Financial) is concerned. 
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I 
Efficient Hanks 

~·· 

ICB 
2 IDL 
3 KMB 
4 HOB 
5 KVB 
6 SBT 
7 JKB 
8 CUB 
9 OBC 

Box No: 5.3 

First 10 Banks 

Profitable Banks I v __ _j 

JOB 
2 CUB 
3 SBM 
4 ALB 
5 ANB 
6 KVB 
7 HOB 
8 AXB 
9 KTB 

10 SBT 

Empirical Analysis and Findings 

Secured Banks 

~ 

I HOB 
2 PNB 
3 ANB 
4 KTB 
5 KVB 
6 IDL 
7 COB 
8 lOB 

1/ 
9 KMB 

10 FOB 

Note: first ten banks are based on the scores over the study period iJ(the respective three 
parameters considered for overall rankings 1005-08 

5.5: Financial Efficiency vs. Technical Efficiency 

For overall rankings. the study has relied on technical as well as financial 

efficiency. Technical efficiency (TE) is measured by the economic measure - DEA and 

financial efficiency (FE) i.e .. profit and risk efficiency by the accounting measure -

financial ratios (se'~ Box No: 5.2). In this section we are trying to examine whether the 

banks which are financially efficient are technically efficient or not. This relationship 

also helps to gain insight into various financial dimensions and to explore the financial 

operational strategy that makes the banks technically efficient 
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The analysis from Ftgure: 5.9 suggest that there 1:-. a positive and s1gnificant relation 

between TE and FE. From this finding. it can also be said that efficiency of economic 

measures substantiate the results anived at through the accounting measures. 

Table: 5.26 

Mean Scores of Profit and Risk Efficiency between Efficient and Inefficient Bank Groups 
with F -value 

-· ~--- ,-- ---------- -·---

DEA Groups N 
Profit Efficiency Risk Efficien9 

ROE ROA CAR AQY LOY MQY RI 

Efficient banks 16 0.674 0.807 0.860 0.602 0.711 0.931 0.420 
Inefficient banks 20 I 0.601 0.547 0.789 0.539 0.675 0.772 0.210 

Total 36 0.634 0.663 0.820 0.567 0.691 0.842 0.303 
'------

F value 0.958 13.351 9.873 0.202 0.559 17.929 5.871 
Sig 0.335 0.001 0.003 0.656 0.460 0.000 0.021 

--

,Vo/1', DEA group.1 arc ha.\HJ ·Jil grand fiDnlit.:i 1 ·w'e' Fffh ren' r of eud1 compolle/11 '' ,u/culatcd hr a\·eraging 

the scores o/jiJUr rear.\ o(thc re.\}Jt'i'/1\ 1 ('(i/11fhii!CI1! \ \u•nfwr nl hunks 

Table 5.26 shows the mean scores between DEA efficient and inefficient bank 

groups on the various components based on which profit and nsk efficiency over the 

study period are calculated Financial analyst. bankers. bank supervisor and many 

researchers widely use these indicators to measure a bank's financial health. Table 5.26 
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clearly shows that efficient banks i.e .. fully technically efficient banks have higher 

efficiency in all the components of financial health. F value in one-way ANNOY A 

indicates that there is a significant difference in mean financial attributes indicated by the 

four factors namely ROA. CAR. MQY and RI between these two groups of banks. 

So, relationship with other performance metrics reveals that efficient banks in 

comparison to inefficient banks have 

./ Greater Utilization of Assets (ROA) 

./ Higher Capital Adequacy Ratio (CAR) 

./ Lower operating cost to operating income (MQY) 

./ Lower risky (RI ) 

Thus, this analysis summarizes that banks which has higher net worth (i.e. lower 

financial leverage) with higher management skill or operational skill tend to invest more 

fund in loans to earn more income for profit maximization and such a financial operating 

strategy makes them DEA efficient. On the whole, well capitalized profitable Indian 

banks are the efficient banks over the study period. 

5.6: Categorization of Banks: Risk-Return Matrix 

Categorization of banks and ranking helps to obtain an enhanced picture of the 

sample banks' performance and to highlight the potential performance improvement that 

management might be able to implement. accelerating overall efficiency. 

For categorization. the relationship between Technical Efficiency, Profit 

efficiency and Risk Efficiency is explored. Previous study shows the relationship 

between efficiency and profitability of units with the help of ·efficiency-profitability 

matrix' as suggested by Boussifiane and Dyson72 (1991 ); Camanho and Dyson73 (1999); 

Avkiran
74 

(2006) and Kumar
75 

(2008). But in this study we use ·risk- return matrix' for 

efficient banks and inefficient banks separately, which facilitates categorization of 

efficient and inefficient banks. Efficient banks and inefficient banks are identified on the 

basis of grant frontier results (2005-08) under CCR model. For risk-return matrix, four 
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years average scores of profit efficiency ( PE) and nsk efficiency ( RE) are considered. 

This analysis also helps to examine whether risk and return efficiency (i.e. financial 

efficiency) are sensitive to technical efficiency ( CCR efficiency). 

5.6.1: Categorization: Efficient Banks 

The following risk -return matrix (Figure 5. I 0) is divided in four quadrants where 

16 fully (I 00%) technical and scale efficient banks of different profiles are likely to exist. 

These four quadrants divide the efficient banks into four categories. 

Figure: 5.10 

Risk-return Matrixes for Efficient Banks 

1 -' 

t 
t II 

,)\ \).' 

--~-----, ' 
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I 64o I I )'{, I 

.. 
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on total numhcl' ofsumpfc hank' 

Banks in Quadrant 2 (Q2) are actually all round efficient banks ,super star banks 

since they are efficient in all the three parameters of efficiency (TE. PE and RE). Thus 

these banks are most suitable for others to benchmark and can become role models for 

inefficient banks and other efficient banks. 
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Banks of Q3 ar~: profitable and technically efficient banks but are relatively risky 

banks i.e., efficient banks with relatively high profit high risk banks. They should follow 

efficient banks falling under Q2 and Q4 for improving their risk management ability. 

Banks in Q4 are the banks that are efficient both from the point of view of 

conversion of input imo output { TE) and risk management (RE) but are relatively less 

profitable. That is efficient banks with relatively low risk low profit banks. These banks 

are actually conservative banks. They should concentrate on lending activities rather than 

savings. They can adopt a different product mix for improvement of the profitability 

level. They can extend their business by opening new branches to capture the more 

business. They should follow efficient banks falling under Q2 and Q3 for improving their 

profitability position. 

Q I banks are only technically efficient but inefficient both in profitability and risk 

management i.e. lower profit higher risk banks. This is not expected. They are actually 

marginally efficient banks or efficient banks by default. Their efficiency strength is low. 

Therefore the possibility of being struck off the · DEA- efficient' status of these banks is 

very high. 

Box:5.4 

Four Categories of Efficient Banks 

[;tab'''"~ HOB, KVB. lOB. KTB, SBT, KMB, 

1red _j AXB, FDB. COB, UBI, OBC " 

-====-....... ~~ ~ -

E"blo~~, ~ I ICB, CUB 

----~----.J 

~::~-
~-

~ 
: 

I IDL. JKB 

----~-

~;;;;il,bl:-' 

~ liB ~ unsecured 
-- -·~~--~~~ 

1'iote: Banks are arrunged as per overall ranking position (2005-08; 
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Here it is pointed out that the precise boundary positions between quadrants are 

subjective. Thus, ICB and CUB of Q3 are lying just below the risk free zone. Thus, they 

may be treated as all round etlicient banks. Only that their risk management is relatively 

low by some little extent in comparison to the banks ofQ2. 

Figure: 5.11 

Ca1tegory Wise Number of Efficient Banks(%) 

Profitable 

13% 

Secured 

13% 

Unprofitable 

un<., ec \Jred 

P cofita ble and 

~~ ecured 

68% 

From the above figure 5 I I it is very clear that the majority of efficient banks are 

in quadrant 2. This implies that distribution of efficient banks with respect to risk-return 

matrix is skewed to right upper quadrants ( Q2 ). This t1nding proves that technically 

efficient (DEA) banks are also financially efficient ones. It is also observed 81.3% 

(Q2+Q3) of the efficient banks are profitable and 81.3°/o (Q2+Q4) are low risky banks. 

So most of the efficient banks are profitable and safer indicating higher profitability and 

lower risk is related with higher technical etliciency. 

5.6.2: Categorization-Inefficient Banks 

In the same way same nsk-return matrix dJVides the 20 inefficient banks (OTE<l) 

mto four categories. 
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Figure: 5.12 

Rjsk-return Matrix for Inefficient Banks 
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Banks in the Q2 have the highest le\ el of technicaL profitability and risk 

efficiencies within the inefficient banks group. These banks are actually marginally 

inefficient banks having OTE more than 90°;(, They are the prime candidates for a 

technical efficiency improvement effort. 

The banks of Q3 are the lucky ones which are inefficient m utilizing their 

resources and are relatively risky but profitable Their higher profitability may be for 

using higher financial leverage in capital structure. They are probably very aggressive in 

credit activities and this aggressiveness leads to higher variation in ROA. They can 

increase their efficiency level by strengthening capital position leading to greater profit. 

Q4 banks are the banks wh1ch are mefficient m resource utilization and less 

profitable but they have relatively stronger so far as nsk management point of view. They 

may be conservative banks. It may happen that they may not use capital properly. There 

may be unnecessary block up of capital which may cause lower profitability. They should 

be very careful in lending activities rather than m savings. They should also explore off 

balance sheet activities for generating more revenue. Thus the banks of this category 
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should concentrate ovt:r the cost revenue management aspect leading to efficiency 

improvement. 

The banks that fall in the tirst quadrant (Q I) are most inefficient in respect of 

three efficiency parameters. These banks are probably under-resourced and lack of skilled 

management. But they have the greatest potentiality for improvement in efficiencies by 

increasing management efficiency and using additional resources particularly more 

capital. For improvement of efficiency, they follow two stage peer banks -first banks of 

Q2 of inefficient banks group and then banks of Q2 of efficient banks group. First stage 

helps them how to increase profit and risk efficiency even being technically inefficient 

and second stage makes them technically efficient with higher profit and higher risk 

efficiency. 

Box: 5.5 

Four Categories of Inefficient Banks 

fitable ~nd ~ 
ured I 
_____ j 

ANB, PNB, SBM, ALB, VJB 

[ Pmfirnblo :~_f" [le:I=C=A=B=,=S=B=L =S=Y=B============:!!I~ 

E"''d ~=:~ LC:=:=:: ==========::::=::::::!!1 
rofitabh~-·-· 

unsecured 
----"--~-' 

SBJ,BOB,BOI,SIB,CBP,DEB,BOM 

,BOR,L VB, IVB,UCB,DLB 

~====== ==========================d 
Note: Banks are arranged as per oreru/1 rankmg position (2005-08) 

CAB and SBI can also be placed into profitable and secured category since they 

are just lying below the risk free line. 
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Figure: 5.13 

Category Wise Number of Inefficient Banks (%) 

Unprofitable 

and 

unsecured 

Secured 

0% 

62% 

Profitable 
14 D{, and Secured 

24% 

L--~------------- . ~--~-- ~---~-~------- -~~~ _____ ____! 

From the above figure 5.13 it is verv clear that the most of the inefficient banks ,_ -
are in the groups of Q I (most inetTicient banks) This finding a gam proves that DEA 

efficiency is responsive to risk and return efficiency. On the whole 62% (Q I +Q4) of the 

inefficient banks are relatively less profitable. \Yhereas, 75% (Q 1 +Q.~) of the inefficient 

banks are risky. Most of the inefficient banks are facing the problem of risk management 

particularly in terms of operational inefficiency. mstability in profit earning with low 

capital position in comparison to the efficient banks. Indian banking regulators should 

take this consideration for taking regulatory measures in order to improve their efficiency 

level. Thus, the categories of banks using risk-return matrix separately for efficient and 

inet1icient banks helps to tinct out extreme and non-extreme group of banks from a 

sample of 36 banks. 

Box: 5.6 

Two Extreme Groups of Banks 

@Effici~ 
~-=~ 

HOB. KVR lOB. KTB. SBT. KMB. 
~s AX B. FOB. t '08. UBL OBC 
--·--

,.---[;mcm:,:J SB.J.BOB.BOI.SIB.CBP.DEB,BOM 
:s .BOR.LVB. lVB.UCB.DLB 

·Vote: Banks are arranged u.1 fWJ nr-e,·a/1 nmkn1g l'rJ.IIIion r ;}1105-!IN) 
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11 banks out of 16 efficient banks over the study period lies on Q2 in Figure 5:11 

and can be termed as most efficient banks. They are relatively profitable, secured and 

technically efficient banks i.e .. all round efficient banks. 12 banks out of 20 inefficient 

banks over the study period lying on Ql in Figure 5.12 can be termed as most inefficient 

banks. They are unsound in every respect. It is pointed out that 801 out of most 

inefficient bank group has been steadily improving its overall efficiency over the study 

period and has obtained 100%, efficiency in PTE in 2008. 

Table: 5.27 

Mean scores of Profit and Risk Efficiency between two Extreme groups of Banks 

with F value 

Profit Efficiency Risk Efficiency 

Groups ROE ROA CAR A_QY LOY MQY RI 

Most Efficient 
Banks 

0.735 0.864 0.860 0.728 0.699 0.945 0.468 
-

Most Inefficient 
Banks 

0.456 0.405 0.773 0.352 0.628 0.720 0.108 

Difference 0.279 0.459 0.087 0.376 0.071 0.225 0.360 

F value 14.837 66.112 7.445 13.571 2.314 24.370 10.249 

Sig 0.001 0.000 0.013 0.001 0.143 0.000 0.004 

There is a significant difference between these two groups of banks in all the 

micro parameters (except LDY i.e .. liquidity) of profit and risk efficiency. This finding 

supports the earlier observation of positive significant relation between technical 

efficiency and financial efficiency and validates the finding of two extreme groups of 

banks from the sample banks. 

This risk-return matrix highlights the importance of usmg more than one 

performance measure in order to obtain a better assessment of a bank as it is not possible 

to account for all aspects of banks' performance using a single indicator. From this 

analysis it becomes evident that some financial performance enhancement can still be 

achieved by the efficient banks. Inefficient banks can achieve higher overall performance 

by improving technical efficiency. 

With this analysis, the study has finally concluded that these all round efficient 

banks are the India's efficient banks of 'Today' From the trend of magnitude of 
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frequency in reference sets and year wise overall ranking position over the study period, 

the study is likely to predict that seven banks from the all-round efficient banks group 

viz. HDB, KVB, SBT, KMB, FDB. COB, UBI and three other banks viz. IDL, CUB and 

ICB which are on the verge of achieving the all round efficient bank status are the India's 

efficient banks of 'Tomorrow' unless there is a radical shift in their fortune. 
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Summary of Recommendations and Conclusions 

6.1: Introduction 

Banking Industry in India has travelled a long way to assume its present status. 

Banking is the major component of the financial sector in India. Banks are the highest 

financial intermediaries in our economy. Being a bank based financial system; the 

banking performance has an obvious impact on the economy in India. It has undergone a 

major structural transfbrmation after the initiation of financial liberalization in India. 

Deregulation, financial innovation, securitization. globalization, customers' satisfaction 

and advances in technology are quickly changing the nature of Indian commercial 

banking. A keen competition rages among the banks operating in India particularly after 

the emergence of new private banks and more foreign banks. The relative importance of 

the public sector banks has been declining. The share of public banks in the asset, deposit 

and credit has been declining which implies decreasing concentration and increasing 

competition. The banks have been trying to tind new avenues not only to retain the 

present customer strength but also attracting new customers by offenng hassle-free 

services. Competition from global banks and rural banking & microfinance are now the 

major issues to be addressed by the Indian banking industry for its growth. 

Banking operation in India has already gained tremendous momentum. The focus 

of all banks in India has shifted their approach to 'cost', determined by revenue minus 

profit. This means that all the resources should be used efficiently to better the productivity 

and ensure a win-win situation. This present competitive Indian banking scenario raises 

certain questions in our mind. 

Are Indian banks efficient or inefficient in utilizing their available resources? 

Which banks will be able to maintain sustainable growth and development? 

Thus, this study has measured and examined the relative technical efficiency of 

the banks in India during 2004/05--2007 /Og. The data set is a panel of 36 banks listed in 

the stock exchange. In order to measure bank efficiencies, it has utilized the non

parametric Data Envelopment Analysis (DEA) approach. Considering the banking 

operation pattern, objectives of individual banks and the regulatory agency (RBI), the 
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study has specified four inputs and four outputs following intermediation approach 

[Inputs - i) No. of Branches ii) No. of Employees iii) Operating Expenses and iv) 

Deposit, Outputs -i) Net Interest Income ii) Non-interest Income iii) Priority Sector 

Advance and iv) Net Profit]. 

Having obtained the efficiency scores, the study has investigated the various insights to 

DEA efficiencies and has aspired to make a humble attempt for comprehensive rankings 

of the Indian banks. 

The present study will seek to answer the following questions: 

1. Are Indian banks technically efficient in utilizing the available resources? 

2. Which banks are fully efficient? Which banks are inefficient in converting inputs 

to outputs? 

3. What is the main source of inefficiency of the Indian banks? 

4. What is the nature of Returns-to scale of the Indian banks? 

5. Is the strength of efficiency of the Indian banks stable? 

6. What should be the input output improvement plan for inefficient banks to 

become fully efficient ones? 

7. Is public sector banks pushed to the back side'? 

8. Is bank size a matter for technical efficiency gain? 

9. Which are the super-efficient banks? 

10. What is the overall ranking position of the selected banks based on overall 

efficiency (technilcal efficiency (DEA) plus financial efficiency)? 

11. What should be the financial strategy for improvement of DEA efficiency? 

12. Which are the India's efficient banks today and tomorrow? 
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6.2: Findings of the studv 

The study has been carried out with a broad objective to analyse the technical 

efficiency of the Indian listed banks with the framing of the above mentioned questions. 

The major findings of this study are summarized below. 

6.2.1: Technical Efficiency Level of Indian Banks 

The empirical results do confirm that majority of Indian banks efficiently 

managed their financial resources and the mean overall technical efficiency of the Indian 

domestic commercial banks (based on sample) during study period is 93.4 %. Therefore, 

Indian banks could have saved on an average 6.6% of present level of inputs used to 

produce the present level of outputs. Average pure technical efficiency (i.e. managerial 

performance) and scale efficiency (operation of banks with appropriate size) are also 

quite high, which are 95.8% and 97.8% respectively. So, Indian banks are quite 

technically efficient i.e. converting inputs to outputs in an efficient way during the study 

period. 

Three DEA efficiencies (OTE, PTE and SE) of almost all banks are found to be 

increasing in trend during the study period. 

The study also finds that there is mismatch between pure technical efficiency and 

scale efficiency. 56% of the sample banks which are CCR inefficient have to face this 

problem. Average scale efficiency of 31% of the sample banks is 10% higher than pure 

technical efficiency while, pure technical efficiency of balance 25% of the sample banks 

is about 3% higher than SE. This large difference between pure technical efficiency and 

scale efficiency can not increase OTE level of the Indian banks beyond 93.4%. 

The study also observes that during strong economy, banks are getting the 

advantage of scale efficiency. Mean Scale efficiency over the study period is highest and 

stable with lowest asymmetry compared to that of OTE and PTE. 

162 



Summary of Recommendations and Conclusions 

6.2.2: Efficient and Inefficient Banks 

One of the greatest advantages of the D EA technique is to categorize the banks under 

evaluation into two groups- efficient and inefficient. Efficient means efficiency score 

equal tolOO% i.e. 100% utilization of the given inputs to produce given outputs in an 

input-oriented DEA model technique. Inefficient means efficiency score less than 100% 

i.e. less than 100% utilization of the given inputs to produce given outputs. The study 

brings the following outcomes. 

1. 44% ofthe sample banks are fully (100%) CCR and BCC efficient where as 14% 

are fully BCC efficient but not fully CCR efficient. 39% are both CCR and BCC 

inefficient during the study period. 

2. The study has traced out that there are 9 (25% of the sample banks) top 

performing bc:mks namely COB, IDL OBC. SBT, CUB, KVB, HOB, ICB and 

KMB which are fully efficient under both CCR and BCC model during all the 

years under study. And 9 least perfonning banks are BOB, BOM, DEB, SYB, 

UCB, BOR, DLB, IVB and SIB which are CCR as well as BCC inefficient during 

all the years under study. 

6.2.3: Main Source of Overall Technical Inefficiency 

There is a relation among these three types of DEA efficiencies- OTE, PTE and 

SE. which is popularly known as decomposition of efficiency in DEA literature. 

Following relationship demonstrates a decomposition of efficiency. 

OTE=PTE X SE 

Most of the inefficient banks in Indian are facing the relation with OTE< PTE~ 

SE during all the years under study. From this decomposition of efficiency, it is observed 

that the main source of overall technical inefficiency (OTIE) of the Indian banking is 

pure technical inefficiency (PTIE) or managerial inefficiency since mean scale efficiency 

(SE) is more than mean pure technical efficiency (PTE) during all the years of the study. 

In other words Scak efficiency contributes more towards overall technical efficiency. But 
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the contribution of SE over PTE towards OTE is not so high since mean SE is more than 

mean PTE by only on an average 2% over the study period. 

The study finds that 44% of the sample banks over the study period are 100% 

technical and scale efficient (i.e. PTE = SE = 1 and OTE = 1 ). 56% have overall technical 

inefficiency. Out of 56%, inefficiencies of 28 % banks are caused mainly by the 

operation of the banks with inappropriate size rather caused by managerial inefficiency 

and remaining 28% are caused primarily by managerial inefficiency rather scale 

inefficiency. 

The study also finds that overall technical inefficiency of the banks which are 

suffering mainly from operation with inappropriate size i.e. scale inefficiency is lower 

than those banks suffering mainly from inet1icient management. 

So, it can be concluded that most of the inefficient banks (CCR) have to face the 

greater problem of managerial underpertormance i.e., inefficient operation of banks 

themselves rather disadvantageous conditions under which they are operating. 

6.2.4: Returns-to-scale (Scale of operation) 

Scale inefficiency appears to uffcct the overall inefficiency of Indian banks. 

Therefore, the issue of scale inefficiencies is explored with greater detail by considering 

returns-to-scale (RTS) properties of the individual banks. 

With the analysis of returns to scale properties of the individual banks, the study 

has found that over the study period, 45% banks shows constant returns-to-scale (CRS) 

i.e. operating at most productive scale size (MPSS ), 44% decreasing returns-to-scale 

(DRS) and 11% only increasing returns-to-scale (IRS) in their production technologies. 

About 14% banks operating at DRS or IRS are very dose to lOO% scale efficiency. Thus 

59% (45% +14%) banks are scale efficient. These findings support the hypothesis that 

during strong economy banks are getting the advantage of economies of scale i.e. higher 

scale efficiency. 
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On an average: 55% branches of the banks with DRS are located at rural and semi 

urban areas where as it is only 41% for CRS banks and 48% for DRS banks. SBI, BOB 

and BOI belonging to DRS group are suffering from scale inefficiency largely. Their 

scale inefficiencies are .098, .088 and .086 respectively (from the highest side). The case 

of SBI is more serious among them. More than 69% (SBI), 64% (BOI) and 60% (BOB) 

branches are located in rural and semi urban branches. Thus, banks with DRS are 

operating relatively at the disadvantageous condition than the banks of CRS and IRS. 

Another obsenration is that number of banks with DRS is more than that of IRS 

through out the study period. Thus DRS rs observed to be the predominant form of scale 

inefficiency in India. 

We can conclude that most of the Indian banks during the study period are 

operating at correct scale. Thus, there is a little scope of improvement of overall technical 

efficiency by removing scale inefficiency. Dominance of banking operation at rural and 

semi urban areas is the major contributor of scale inetliciency of the Indian banks. 

6.2.5: Stability of the Efficiency Strength 

The banks which provide the best practice input utilization or efficient frontier 

form reference sets of the inefficient banks. In DEA literature these banks are called peer 

banks and inefficient banks should follow their good operating practice in order to 

improve efficiency. Magnitude of frequency in reference sets measures the extent of 

robustness of efficient banks relative to other efficient banks. 

By counting the frequency in reference set the study has discriminated 16 CCR 

efficient banks as under (based on grand frontier scores)-

Highly efficient hanks (f>5) => IDL SBT. CUB, KVB, HDB and KMB 

Efficient banks (f<5) =>COB, OBC, UBI, FDB and ICB 

Efficient Banks by Default (f"=O) => IOB, JKB. KTB, AXB. IIB 
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Out of the six banks in highly efficient banks group, efficiency strength of IDL, HDB and 

KMB is found to be very stable since they are in the highly efficient group in all the 

years under study. COB, OBC, UBI, FDI and ICB are inconsistent in their robustness of 

efficiencies. lOB, JKB, KTB, AXB, liB would likely to drop from the efficient frontier if 

there is even a small increase (decrease) in the value of any input (output) variables. 

The study also segregates 20 inefficient banks on the basis of distribution of 

efficiency scores into three groups. 

Marginally Inefficient (.90- <1) => PNB, SBJ, CAB, SBM, VJB, CBP, ALB, SBI, 

Inefficient (.80- <.~)) = LVB, SIB, DEB, l VB, BOM, BOI, BOB, UCB, SYB 

Distinctively Ineffident (<.80) => DLB, BOR 

We can say that 17% to 31% Indian banks are (relatively) more stable to maintain 

their 100% efficiency position. 25% to 31% banks are utilizing their resources in a very 

inefficient way and they could achieve 14% to 30% reduction in the usage of their 

resources. 

6.2.6: Input Output Improvement Plan of Inefficient Banks 

An inefficient DMU becomes efficient by improving its input and output. This 

input output improv(:ment plan i.e. input and output target is called in DEA literature as 

CCR I BCC projection. This projection shows how inefficient banks become fully 

efficient by indicating the level of inputs to be reduced and level of outputs to be 

increased. Based on the CCR projection the study has found inefficient bank wise input 

output improvement plan (See Table 5.11 ). The study has also shown inefficient bank 

wise reference banks i.e. peer banks. Inefficient banks should follow their operating 

practice to project themselves into efficient frontier 

However, in order to be efficient, Indian inefficient banks have to reduce on an 

average over the study period the present level of inputs used (selected for this study) by 

34.9%. 23.6%, 13.9% and 12.6% for Input-! (No of Branches), Input-II (No of 

Employees), Input-III (Operating Expenses) and lnput-lV (Deposit) respectively. These 
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projections include two types of adjustments·· l1.9(!;o reduction for each input for radial 

adjustment and the balance for slack adjustment. Radial adjustment removes purely 

technical inefficiency and slack adjustment mix inefficiency. 

Present levels of outputs are to be increased by 2.1 %, 11.1 %, 2. 7% and 10.3 % for 

Output-! (Net Int(!rest Income), Output-ll (Non-interest Income), Output-III (Priority 

Sector advance) and Output-IV (Net Profit) respectively. These projections include only 

slack adjustments since the study has followed input-oriented model. 

By the magnitude of amount of inputs reduction and output augmentation, the 

study has found input wise utilization efficiency and output wise production efficiency of 

the Indian banks. Most efficiently used input is ·Deposit' (being the lowest reduction 

required ranks first) followed by ·operating Expenses·, 'Employees· and 'Branches'. 

Most efficient produced output is output- I (being lowest augmentation required ranks 

first) followed by output-IJJ, IV and II. 

Therefore, th(! study has come to conclusion that lack of proper utilization of two 

categories of inputs viz., branches and employees rather than operating expenses and 

deposit along with two categories of outputs mainly lower exposure to off balance 

activities and lower profitability make the Indian banks technically inefficient. 

6.2.7: Ownership and Efficiency 

During the study period it is find out that there no significant difference in terms 

of mean efficiency scores between public and private banks. On the whole, new private 

banks are most efficient followed by state banks, nationalized banks and then old private 

banks. 

Private Banks are ahead of public banks when it is compared in tenns of number 

of fully efficient banks. 

Only nationalized banks group is experiencing a steady increasing trend in overall 

technical efficiency over the study period. 
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The study has found that pure technical inefficiency is the mam source of overall 

technical inefficiency and this is mainly because banks belonging to OPBs and then NBs. 

Thus, we cc:m say that the ownership pattern dose not have any significant impact 

on efficiency variation among the banks under study. 

6.2.8: Bank Size and Efficiency 

There is no significant difference among the three groups of banks by size in 

tem1s of mean efficiency score and number of l 00% efficiency banks during all the years 

under study. On tht:: whole, an analysis of efficiency by size reveals that the medium 

sized banks appear to be the most efficient followed by large and then small size banks. 

There is a clear indication of higher efficiency gain by the large size banks in a steady 

way during the study period in India. By this steady momentum of efficiency gain, large 

size banks reach the highest score in OTE and PTE in 2008. So, larger banks are more 

efficient than smaller banks. This finding leads us to conclude that the entry of foreign 

banks should not substantially affect the performance of the banking sector in India. 

6.2.9: Rankings: Super-efficiency 

The super-efficiency model is almost identical to the basic DEA models with the 

exception that the efficient DMUs being evaluated are allowing efficiency score greater 

than or at least equal to the value of l(one). Input oriented SEM provides a means of 

evaluating the extent to which an efficient DMU is able to increase its inputs level 

without violating its status as an efficient DMU. Super-efficiency score therefore 

provides a measure of stability of the 'efficient' status of the efficient DMUs. The first 

five super-efficient banks over the study period are ICB, KMB, IDL. HDB and JKB. 

Super-efficiency score wise other banks are presented in Table: 5.18. 

6.2.1 0: Overall Rankings- Super-efficiency plus Financial Efficiency 

One of the major limitation of DEA score is that it is very sensitive to the 

specification of input output variables. The DMU which is efficient with the given input 

output specification; it may be inefficient with other specifications. Thus, in order to 
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make rankings more viable and justified, the study has considered three efficiency 

parameters viz. DEA super-efficiency, profit efficiency and risk efficrency. The five 

efficient and least efficient banks as per overall rankings over the study period are 

~- --
DMUs Rank DMUs Rank 

HOB 1 BOM 32 
KVB 2 IVB 33 
SBT 3 BOR 34 

KMB 4 UCB 35 
ICB 5 DLB 36 

'-------- --

Overall rankings of all other banks in the sample for the study period as a whole are 

given in Table: 5.24. 

6.2.1 0: Financial effici1;:ncy vs. DEA efficiency 

A significant positive relationship between DEA efficiency and financial 

soundness i.e. financial efficiency is found in this study as per significant rank correlation 

between them. Comparison between DEA efficient and inefficient in tenns of mean 

scores on various financial perfonnance metrics mdicates that efficient banks relative to 

inefficient ones have greater utilization of assets, higher capital adequacy ratio, and lower 

operating cost to operating income and lower risky On the whole, \Veal capitalized 

profitable Indian banks are found to have higher technical efficiency over the study 

period. 

6.2.12: Efficient Banks: Today and Tomorrow 

11 banks out of 36 banks under study are found in this study as all round efficient 

banks. These banks are profitable, secured and fully technical and scale efficient over the 

study period relative to other banks in the sample. They are HDB, KVB, JOB, KTB, 

SBT, KMB, AXB, FDR. COB, UBI, and OBC. Thus, these banks are the leading Indian 

banks of 'Today'. The trend of magnitude of frequency in reference sets and the year 

wise overall ranking position over the study period suggest that nine banks viz. HDB, 

KVB, SBT, KMB, FDB, COB, UBI, IDL, CUB and ICB are likely to maintain 

sustainable growth and development in future and they are India's efficient banks of 

'Tomorrow·. 

169 



Summary of Recommendations and Conclusions 

6.3: Concluding Remarks 

The present study intends to measure and examme the relative technical 

efficiency of the Indian banking sector during the post reform period covering from 

2004-05 to 2007-08. The study has estimated the technical efficiency scores using non

parametric frontier methodology- Data Envelopment Analysis (DEA). This study is not 

only endeavours to measure the extent of technical efficiency but also to provide strict 

ranking to these banks in a comprehensive manner. 

The empirical results show ( as per grand frontier scores) that the level of overall 

technical efficiency (OTE) of the Indian banking sector over the study period is 93.4% 

with a range of 64.4% to 100% and 16 banks out of 36 banks are found to be 100% 

efficient. Thus; average inefficiency in resource utilization is 6.6% implying that the 

Indian banks could have saved 6.6% of the present level of inputs used to produce the 

existing level of outputs produced. Study has also observed from yearly efficiency scores 

that most of the banks under study have improved OTE during the study period. 

Decomposing efficiency indicates that pure technical inefficiency i.e. management 

inefficiency is the major source of overall technical inefficiency. Thus, lndian banks can 

achieve higher efficiency gain through improving managerial efficiency rather scale 

efficiency. Returns to scale analysis reveals the most of the banks are operating at correct 

scale. Decreasing returns to scale is observed as the predominant fonn of scale 

inefficiency. Input output improvement plan of mefticient banks reveals that the Indian 

banks are more efficient in using deposit and operating expenses rather than branches and 

employees as inputs and more efficient in producing net interest income and priority 

sector advance rather than non-interest income and net profit as outputs. This suggests 

that most of the inefficient banks need to utilize properly their branches and employees 

and to enhance the level of non-interest mcome and profitability for projecting 

themselves onto the efficient frontier. 

Efficiency analysis by ownership type reveals that ownership pattern has no effect 

on the level of efficiency. However, new private banks as a group are the most efficient 

170 



Summary of Recommendations and Conclusions 

followed by state banks, nationalized banks and old private banks group. Further the 

study has also shown that there is no significant difference between the three groups of 

banks by size. Given these empirical results, the issue of the relationship between size 

and efficiency remains unresolved in India. Over the study period, an analysis of 

efficiency by size reveals that the medium sized banks appear to be the most efficient in 

terms of OTE (more thEm 2% of large size and 4% of small size). But a close examination 

indicates the large size banks are in a more favorable position as indicated by the slow 

but steady positive efficiency growth of OTE. In this growth journey, large size banks 

reach the highest score in 2008. This suggests that larger banks in India tend to achieve 

higher efficiency gain in the years coming. 

ICB bank, KMB, IDL and HDB banks are first four super-efficient banks during 

the study period. Their super-efficiency scores suggests that they can maintain their 

100% overall technical efficiency even after increasing their present level of inputs by 

about on an average 25%. But, the first four banks as per overall rankings are HDB, 

KVB, SBT, and KMB and four least efficient banks are IVB, BOR, UCB and DLB 

banks. The study has revealed that there is a significant positive relation between 

financial efficiency and technical efticiency. Thus, banks which are technically efficient 

are also financially sound with greater profitability and lower risk. The analysis of risk

return matrix for efficient banks and inefficient banks separately facilitates to categorize 

two extreme groups of sample banks- most efficient and most inefficient. Most efficient 

banks i.e., all round efficient banks are HOB, KVB, IOB, KTB, SBT, KMB, AXB, FDB, 

COB, UBI, and OBC. Most inefficient banks i.e .. relatively unprofitable. unsecured and 

technically inefficient banks are SBJ, BOB, BOl, SIB, CBP, DEB, BOM, BOR, LVB, 

IVB, UCB, DLB. With this analysis the study has tinally concluded that these all round 

efficient banks are the India ·s efficient banks of 'Today'. From the trend of magnitude of 

frequency in reference sets and the year wise overall ranking position over the study 

period, the study is likely to predict that six banks from the all-round efficient banks 

group viz. HDB, KVB, SBT, KMB. FOB, COB. UBI and three other banks viz. IDL, 

CUB and ICB which are on the verge of achieving the all round efficient bank status are 

the India's efficient banks of "Tomorrovv' unless there is a radical shift m their fortune. 
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The practical implication of the research findings is that this study provides 

inefficient bank wise input output improvement plan which can make them technically 

efficient. The study suggests which banks should go for scaling down or scaling up their 

activities in order to take the advantages of economics of scale. The study also provides 

efficient bank and inefficient bank wise their respective peer banks. 

6.4: Suggestive Measures 

Based on the observation of this present study and the present banking scenario in 

India, this study frames the following recommendations for the improvement of the 

technical efficiency of the individual banks and banking industry in India. 

1) The study recommends that the banks in a strong economy should be very careful 

about the managerial performance rather than scale performance for et1icient resource 

utilization. 

2) RBI should continue the reform measures particularly on the existing policy of 

reducing non-performing assets, rationalization of staff and branches, and capital 

adequacy norms which will help Indian banks to obtain efficiency gains. RBI can take 

the measures to make the Indian banks more competitive since the existing level of 

competition among the banks in India brings positive development, particularly for 

public banks and forces the banks to operate efficiently. Thus, the pennission of 

overall investment of 74 per cent (maximum) in the equity of private banks of India 

by the foreign banks as per road map staned from April 2009 will make the Indian 

banks internationally competitive. It will bring higher efficiency gain among the 

banks, which will ultimately make the Indian hanks as leading global banks. 

3) Banks, particularly BOM, DEB, SYB, UCB,\'JB,IVB,SIB can improve OTE by 

improving PTE without alteration of scale of operation as a shon run efficiency 

measure and the banks ANB, BOB,BOI, SBI, LVB can improve OTE only by 

improving SEas a long run measure of efficiency. 

4) BOB, BOI, BOM, SYB, SBI should go for scaling down their activities in order to 

take the advantage of economies of scale. SBl, BOI and BOB particularly should be 
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very careful about opening of new branches at rural areas. These banks may follow 

the practice of PNB in this regard. Scaling up of activities for BOR, DLB, IVB, and 

L VB should be the appropriate strategy to avail the advantage of scale of operation. 

5) Inefficient Indian banks in general need to concentrate more on the utilization of their 

physical capital in terms of branches and employees (from input side) and 

enhancement of non-interest income and profitability (from output side) for 

projecting themselves onto the efficient frontier. 

6) Banks should use information technology more m providing their services with 

maintaining higher capital adequacy. They should concentrate more on lending rather 

deposit mobilization and off balance sheet activities to earn more income for profit 

maximization. Such a financial operating strategy will make the Indian banks 

technically efficient. 

7) Sample banks in gt::neral should follow the strategy of ICB for proper utilization of 

physical capital (branches and employees), IDL for their strategy of using operating 

expenses and KMB for appropriate utilization of loanable fund i.e. deposit. 

8) For improvement of efficiency (OTE), banks particularly ALB, ANB, BOB, BOI, 

PNB, IVB, SIB are suggested to give more concentration in lending to earn more 

revenues rather than savings. For better performing of lending activities, these banks 

need more technology upgradation. They may have to be to some extent aggressive in 

lending activities as their asset quality is high I.e. much lower NPA ratio relative to 

others even efficient banks. Their strong capital position (higher Net worth to Total 

Assets) will support their aggressiveness in loan application; otherwise they will 

become more conservative banks. 

9) The study has predicted I 0 banks (mentioned above) which are Indian efficient banks 

of tomorrow. All other banks in the sample banks should follow their good practice to 

improve their efficiency. 

I 0) Lastly, categorization of banks of different types made in this study can help 

regulatory authorities in determining the future courses of action to be pursued to 
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strengthen the Indian banking sector further. Regulatory authoritres should take care 

to improve the efficiency level of the most mefTicient domestic Indian banks by 

closely monitoring their operations which ultimately helps to achieve a strong and 

efficient financial system in India. 

At this place, it is worth mentioning that the study has chosen only four years 

period for analysis when Indian economy was strong and stable. The banks which are 

found to be efficient are efficient only relatively to the other banks in the sample. The 

lack of relevant studies on Indian banking efficiency has made our analysis difficult. We 

tried to solve this problem by reviewing the studies in other countries. According these 

limitations some suggestions for further research can be proposed. First of all, the time 

span of the research may be extended, in order to understand banking perfonnance during 

the strong and weak economy. Secondly, the analysis may go further by looking into 

determinants of technical efficiency by considering bank-specific and economic factors. 

In this regard we advise to use Tobit regression model tor this analysis. Finally, we 

sincerely hope that this research opens a broad horizon for further researches to evaluate 

the efficiency of Indian banking Sector, using frontier approach and in tum will 

contribute for the devdopment of Indian banks. 
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Sample banks with their codes 
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BOI 1906 
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BOR 1943 

CUB 1904 

DLB 1927 

FOB 1944 

IVB 1930 

JKB 1938 

KTB 1924 

KVB 1916 

LVB 1926 

SIB 1929 

AXB 1994 

CBP 2005 

HOB 1994 

ICB 1994 

liB 1994 

KMB 2003 



Annexure 

Annexure: 5. (A) 

Summary Statistics on Input/output Data 
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Annexure 

Annexure: 5. (B) 

Correlations between input and output variables 
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Annexure 

Annexure: 5. (C) 
Bank-wise Efficienq Scores 

Yearly Frontier Grand Frontier 

DMUs 2005 2006 2007 2008 2005-08 

OTE PTE SE OTE PTE SE . OTE PTE SE OTE PTE SE OTE PTE SE 

ALB 0.848 0.877 0.967 0.901 1 0.901 1 1 1 1 1 I 0.93 0.951 0.978 

ANB I 1 1 0.879 0.918 0.958 0.887 0.927 0.957 0.892 0.926 0.963 0.913 0.968 0.943 

BOB 0.878 0.972 0.904 0.817 0.869 0.94 0.827 0.906 0.913 0.809 0.882 0.917 0.838 0.918 0.912 

BOI 0.762 0.819 0.93i1 0.78 0.867 0.9 0.814 0.899 0.905 0.95 I 0.95 0.85 0.93 0.914 

BOM 0.746 0.748 0.9117 0.873 0.907 0.963 0.852 0.856 0.996 0.904 0.915 0.989 0.858 0.872 0.984 

CAB 0.897 1 0.8!17 I I I 0.984 I 0.984 0.937 I 0.937 0.962 1 0.962 

COB I I 1 1 I I I I I I I I I I I 

DEB 0.772 0.772 1 0.904 0.951 0.95 0.936 0.946 0.989 0.832 0.833 0.999 0.874 0.886 0.986 

IDL 1 1 I I I I I I I I I I I I I 

lOB 0.975 I 0,9'15 0.99 I 0.99 I I I 0.983 I 0.983 I I I 

OBC I 1 1 1 I I I I I I I I 1 1 1 

PNB 0.928 I 0.9:!8 0.963 I 0.963 0.961 I 0.961 0.963 I 0.963 0.999 I 0.999 

SYB 0.848 0.879 0.9tl4 0.863 0.893 0.966 0.825 0.846 0.976 0.862 0.894 0.964 0.822 0.853 0.963 

liCB 0.775 0.779 0.9')6 0.796 0.844 0.944 0.84 0.84 I 0.826 0.867 0.952 0.838 0.859 0.975 

UBI I I I I I I I I I 0.998 I 0.998 I I I 

VJB I I I 0.939 0.947 0.992 0.94 0.954 0.985 0.962 0.964 0.998 0.944 0.945 0.999 

SBI 0.891 I 0.8'~1 0.931 I 0.931 0.832 I 0.832 0.865 I 0.865 0.903 I 0.903 

SBJ I I I I I I 0.96 0.969 0.991 0.933 0.934 0.998 0.983 I 0.983 

SBM 0.977 0.977 I 0.959 I 0.959 0.932 0.934 0.998 0.852 0.858 0.993 0.946 0.972 0.974 

SBT I 1 I I I I I I I I I I I I I 

BOR 0.632 0.641 0.9,86 0.562 0.643 0.873 0.746 0.755 0.988 0.651 0.657 0.991 0.646 0.647 0.998 

CUB I I I I I I I I I I I I I I I 

DLB 0.702 I 0.702 0.736 I 0.736 0.733 I 0.733 0.783 I 0.783 0.735 I 0.735 

FDB 0.894 0.898 0.995 0.986 0.987 0.999 I I I I I I I I I 

!VB 0.818 0.819 0.999 0.912 0.929 0.982 0.904 0.928 0.974 0.839 0.874 0.96 0.86 0.866 0.994 

JKB 0.981 I 0.981 I I I I I I I I I I I I 

KTB I I 1 I I I I I I 0.914 0.914 I I I I 

KYB I I I I I I I I I I 1 I I I I 

LVB 0.94 0.982 0.957 0.793 0.96 0.826 0.909 0.979 0.929 0.878 I 0.878 0.894 0.956 0.935 

SIB 0.799 0.8 0.999 0.851 0.865 0.983 0.896 0.912 0.983 0.932 0.937 0.995 0.883 0.883 I 

AXB 0.92 I o.n I I I I I I I I I I I I 

CBP 0.988 I 0.988 0.84 0.843 0.997 I I I 0.849 0.928 0.914 0.943 0.974 0.968 

HDB I I I I I I I I I I I I I I I 

ICB 1 1 I I I I I I I 1 1 I I I I 

liB I I 1 0.919 I 0.919 0.988 I 0.988 I I I I I I 

KMB I I 1 I I I I I I I I I I I I 
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Annexure 

Annexure: 5. (D): 

Bank wise Nature of Returns to Scale 

Yearly Frontier 
Grand 

DIVIUs Frontier 

2005 2006 2007 2008 2005-08 
ALB DRS DRS CRS CRS DRS 
ANB CRS DRS DRS DRS DRS 
BOB DRS DRS DRS DRS DRS 
BOI DRS DRS DRS DRS DRS 
BOM DRS DRS DRS DRS DRS 
CAB DRS CRS DRS DRS DRS 
COB CRS CRS CRS CRS CRS 
DEB IRS DRS DRS IRS DRS 
IDL CRS CRS CRS CRS CRS 
JOB DRS DRS CRS DRS CRS 
OBC CRS CRS CRS CRS CRS 
PNB, DRS DRS DRS DRS DRS 
SYB DRS DRS DRS DRS DRS 
UCB DRS DRS IRS DRS DRS 
UBI CRS CRS CRS DRS CRS 
VJB CRS DRS IRS IRS DRS 
SBI DRS DRS DRS DRS DRS 
SBJ CRS CRS DRS IRS DRS 
SBM DRS DRS DRS IRS DRS 
SBT CRS CRS CRS CRS CRS 
BOR IRS IRS IRS IRS DRS 
CUB CRS CRS CRS CRS CRS 
DLB IRS IRS IRS IRS IRS 
FOB IRS IRS CRS CRS CRS 
IVB IRS IRS IRS IRS DRS 
JKB IRS CRS CRS CRS CRS 
KTB CRS CRS CRS IRS CRS 
KVB CRS CRS CRS CRS CRS 
LVB IRS IRS IRS IRS IRS 
SIB DRS IRS IRS IRS IRS 
AXB DRS CRS CRS CRS CRS 
CBP IRS DRS CRS IRS IRS 
HOB CRS CRS CRS CRS CRS 
ICB CRS CRS CRS CRS CRS 
liB ' CRS IRS IRS CRS CRS 
KMB CRS CRS CRS CRS CRS 
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Annexure 

Annexure: 5. (E) 

Profit and Risk efficiency scores 
-" 

Profit Efficiency Risk Efficiency 

Banks Average 2008 
Average 

2005 2006 2007 2008 
(2005-Q8) 

2005 2006 2007 
(2005·08) 

ALB 0.936 1.003 0.839 0.914 0.923 0.525 0.624 0.762 0.685 0.649 

ANB 1.087 0.92.2 0.843 0.799 0.913 0.970 1.087 0.927 0.923 0.977 

BOB 0.470 0.539 0.517 0.646 0.543 0.511 0.590 0.601 0.658 0.590 

BOI 0.268 0.555 0.740 0.993 0.639 0.430 0.517 0.563 0.615 0.531 

BOM 0.390 0.126 0.611 0.684 0.453 0.519 0.508 0.543 0.518 0.522 

CAB 0.680 0.829 0.689 0.660 0.715 0.539 0.629 0.652 0.634 0.613 

COB 0.610 0.730 0.736 0.855 0.733 0.675 0.688 0.707 0.858 0.732 

DEB 0.187 0.221~ 0.548 0.854 0.454 0.437 0.529 0.538 0.562 0.516 

IDL 0.344 0.433 0.421 0.415 0.403 0.772 0.758 0.779 0.696 0.751 

lOB 0.921 1.044 1.068 1.073 1.026 0.654 0.702 0.711 0.814 0.720 

OBC 1.084 0.768 0.666 0.294 0.703 0.680 0.772 0.720 0.565 0.684 

PNB 0.766 0.73~~ 0.694 0.810 0.751 1.219 1.204 0.827 0.708 0.990 

SYB 0.621 0.774 0.781 0.785 0.740 0.477 0.573 0.614 0.671 0.584 

UCB 0.560 0.304 0.421 0.506 0.448 0.451 0.447 0.489 0.444 0.458 

UBI 0.744 0.647 0.689 0.933 0.753 0.509 0.576 0.654 0.915 0.664 

VJB 0.933 0.324 0.713 0.632 0.651 0.690 0.644 0.643 0.616 0.648 

SBI 0.672 0.676 0.620 0.750 0.680 0.500 0.654 0.681 0.622 0.614 

SBJ 0.589 0.415 0.730 0.714 0.612 0.523 0.573 0.686 0.585 0.592 

SSM 0.964 0.978 0.889 0.943 0.943 0.593 0.620 0.771 0.670 0.664 

SST 0.715 0.750 0.764 0.854 0.771 0.610 0.591 0.676 0.882 0.690 

BOR 0.310 0.158 0.977 0.666 0.528 0.414 0.477 0.711 0.585 0.547 

CUB 0.807 0.969 1.025 1.066 0.967 0.495 0.618 0.651 0.701 0.616 

DLB -0.584 0.279 0.422 0.668 0.196 0.421 0.437 0.473 0.474 0.451 

FOB 0.438 0.936 0.939 0.767 0.770 0.468 0.670 0.706 0.949 0.698 

IVB -0.168 0.038 0.361 0.517 0.187 0.377 0.510 0.489 0.526 0.476 

JKB 0.279 0.453 0.645 0.798 0.544 ' 0.843 0.595 0.632 0.652 0.680 

KTB 0.727 0.809 0.729 0.904 0.792 0.835 0.917 0.736 0.647 0.784 

KVB 0.725 0.933 0.900 1.002 0.890 0.576 0.697 0.868 0.945 0.772 

LVB 0.052 0.370 0.225 0.286 0.233 0.437 0.441 0.509 0.496 0.471 
SIB 0.066 0.384 0.588 0.714 0.438 0.409 0.522 0.552 0.652 0.534 
AXB 0.731 0.804 0.828 0.816 0.795 0.644 0.654 0.670 0.782 0.688 
CBP 0.322 0.558 0.521 0.340 0.435 0.580 0.512 0.480 0.461 0.508 
HOB 0.807 0.863 0.884 0.909 0.866 ' 1.418 0.891 ' 0.898 0.825 1.008 
ICB 0.818 0.762 0.669 0.666 0.729 0.516 0.688 0.644 0.664 0.628 
liB 0.951 0.170 0.268 0.261 0.413 0.486 0.433 0.465 0.442 0.457 
KMB 0.726 0.799 0.574 0.694 0.698 _ __j 0.784 0.877 0.523 0.623 0.702 
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