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ABSTRACT

This paper explored the impact of one of the gitagobal financial crises of recent times on tieefprmance of the
Indian banks. Performance of banks in this papet baen measured by their Pareto-Koopmans techeitiaiency scores
estimated using the Data Envelopment Analysis (DERg study period spanned from 2005 to 2016.dtleen found that
overall, Indian banks performed steadily well thghout the study period indicating that the crisedheither little or no
effect on Indian banks or the policies measurecdmbat crisis situation worked well for them to éaa stable
performance while performance of the banks of nwihgr countries suffered gravely during this criseriod. Bank group-
wise analysis revealed that the foreign banks ojrggain India were the most efficient banks in mdollowed by the
public sector banks but they were more prone tthbeadversely affected by the crisis than the pud#ictor and domestic
private sector banks. Further assessments showetdtlte gaps in the performance levels of these lmpkips have
declined in the post crisis period. The three bgrdups of India had a trend of convergence in teoftheir performance

throughout the study period.

KEYWORDS: Commercial Banks, Data Envelopment Analysis, Efiicy

INTRODUCTION

Financial intermediaries have played a crucial iolé¢he long run growth of the real sector in teroficapital
accumulation, investment augmentation and inconmergaion. If the financial system performs the taSkntermediation
efficiently, cost of loanable funds reduces and &r@ourages rise in investment expenditure iretmmomy resulting into
potential increase in the rate of economic growHtonomists find strong positive relationship betwd@ancial
development and economic growth of a country [Goitls (1958), Shaw and Leet (1973), Levine (1993)jme recently
developed growth models suggest that by improwvirigrimation on firms, managers and economic conuktidinancial
intermediaries can accelerate economic growth [@veed and Jovanovic (1990)]. Another stream of ghowodels
advocates that the functions performed by the firrdisystem affect steady state growth by altetimegrate of technological
innovation [Romer (1990)].

Even if the health of the financial system of aoremmy is a significant determining factor for tlo®eomic growth of
any country, it plays a more crucial role for tleveloping economies as they need markedly highofatapital accumulation
to foster economic development. Weak financialrimtediation coupled with fragile financial marketdow rate saving may

fail to achieve the goal of long term economic gitowf those countries.
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Moreover, role of banks in developing economiea isit different and vaster than the developed nati®anks in these
economies have to encourage habits of savingseinctiuntry and to channelize it to the industries.most of the
developing nations like India, banks are the magiificant player in the financial system since tliker financial markets
are either absent or underdeveloped, a large pdr¢ @conomy is highly monetized and people irs¢heountries generally
have lower income and lower level of financialt#ey. It has been unanimously acknowledged byittan€ial researchers
that more bank-oriented countries have experiertégder growth rates (Frexias and Rochet 1997). fboes of the
financial institutions in developing countries igoposed to be not only on profit accumulationdab on social priorities.
With this objective, during the pre liberalized irag in India, the policy makers deliberately endegad to allocate the
flow of bank credit for development purpose instedidhe market driven process. The commercial barikkose days
successfully achieved the objective of deposit tigaiion by expanding branch networks in all parftshe country. Policy
makers formulated the guidelines for credit ratignbased on production requirements of the econdimgy tried to adopt
measures to address the problem of discriminag@amat small industries and farmers in the shaszafce credit resource

to fulfill the objective of development with equitinterest rates on deposits and advances weré/hgdulated.

However, in the early 1990s, the scenario changedfiaancial sector reforms became inevitable hidrto cope
with the ongoing reforms of real sector couplechwtite deterioration of the health of the bankingt@eand introduction
of BIS capital adequacy norms. The reform measpriesarily aimed at strengthening prudential norelgting to income
recognition, asset classification, provisioning iad and doubtful debts and capital adequacy fb#nking system. The
spectrum and activity areas of commercial bankisgetbeen undergoing a massive transformation itettehree decades
due to emergence of innovative and sophisticatedketeble financial instruments, strong competitiorthe domestic as
well as global markets andemergence of new rigketes in the business. Traditional banking thedrgxpanding branch
network to get increased customer volume is nodonglevant. On the contrary, in this newly emergechpetitive market,
banks are now trying to squeeze down their branthest cost of services. Instead, to earn morerreg they are concen-
trating in diversifying non-traditional banking adties like mutual funds, pension schemes, insceamsset management
and investment banking. Nevertheless despite allileralization policies and factors, the struetaf Indian banking has
remained more or less the same, with the publitbeéanks predominating in the industry in termdEnches, deposits,
assets, borrowings and business while Indian g@iaad foreign banks coexist mainly as niche play@using past years,
transparency and accountability in banking transagirocess have also been improved. It requiresithnagement system
of a bank to be more efficient and attentive. Thiesm the ground for corporate governance in bagkin the past few

decades, Indian banking sector has been rapidlynaeidsely integrated to the global financial secto

In very recent past, the world underwent to onthefmost severe worldwide banking crisis of ourtidimostall
central banks and government, macroeconomic maregesn policy makers of the world were engageélking monetary
and fiscal measures to get out of this world-spitesaking and economic crisis in 2008. Needlessypduring this period,
macroeconomic policy making and implementationliesome challenging. Several fundamental assumpéioddelieves
were shaken by this world-wide financial crisisoAd with the other countries of the world, Indiacahad to withstand the

adverse impact of this crisis on its financial agl\as real sector.
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The RBI came up with some conventional and uncdiveal policy measures to mitigate these advergectsf on the
banking sector. These policy initiatives primarfycused on providing a liquidity cushion to the kiag sector and
restraining the flow of credit to certain sectarssafeguard the finan- cial stability. However, gwecess of the policy
initiatives would be measured in terms of the penfance of the financial institutions in terms dfi@éncy, productivity
and stability. Some of the earlier studies havecatéd that the global financial crisis of 2008 hatked impact on the
performance of the Indian banking sector [Eicheagrand Gupta (2012), Dalaien (2016)]. This papengits to measure
the impact of the world-wide financial crisis oreflerformance of the Indian bank- ing sector, egfigdhe commercial
banking sector. In section 2, we describe the nuetlogy used in this paper, section 3 exhibits ihdifgs of our paper

and section 4 concludes.

METHODOLOGY AND DATA

The performance of banks in this study has beersuned in terms of their technical efficiency. Teichhefficien-
cies of banks have been estimated using Data Emwelot Analysis (DEA), which is a non-parametringkr programming-
based deterministic technique used to constructraapproduction frontiers based on empirical datachosen inputs and
outputs to provide a comprehensive evaluation afidgeneous organizations or Decision Making Units1(I3) i.e. com-
mercial banks in our study. Farrell (1957) was firg to develop the theoretical background for/ORfterwards, the
first ‘formal’ by Charnes, Cooper and Rhodes (197@it the formal DEA model for the first time. Was called the CCR
model. But their modelwas applicable only to constaturns to scale technology of production. 184,9Banker, Charnes
and Cooper (BCC) extended the CCR model to accorataddchnologies that exhibit variable returnscales However,
one major problem of both these models is thatieficies estimated in these models allow inputsanguts to contract
or expand only proportionately. As a result, thaly fo reflect all identifiable potential for in@eing outputs or reducing
inputs, as the case may be. These models are catiégml DEA models. In other words, in either oésk two models of
DEA, efficiency scores do not meet the criteriorPafeto optimality and therefore should not beté@as efficient in that
sense. In fact, both input and output slack vatuag exist in these models. To solve the problemmmidt or output slacks,
we have to use non-radial models to estimate teahefficiency. The non-radial DEA models allow liease in individ-
ual outputs or reduction in individual inputs affelient rates. Fare and Lovell (1978) introduceaba-radial measure of
technical efficiency which they called the Russelasure. From the input-oriented and output-orieResisel measures, a
non-radial'Pareto-Koopmans’ can be computed [R&P43], which was proposed by Pastor et al. (1980pur study, we
have actually estimated this “Pareto-Koopmans'tafficy of banks. We solved the linear programmirgdpjem using Excel
Solver 2007 and VB macro following the methods dbsd by Zhu (2008).

In efficiency analysis, choice of inputs and ouspi# of extreme importance as estimated efficiesmyres get
significantly affected by the choice of variablesAs there has been an ongoing debate and coniptisaind regarding
the selection of bank inputs and outputs, wesedeote inputs and outputs considering the naturkawoiking activities in
India. The primary and crucial role of the commakbianks in India is that of financial intermedési They collect savings
from the households and other surplus units ofttenomy and utilize the collected fund to meetitivestment needs of

production firms and consumption needs of individdlrough various channels.
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Furthermore, the choice of the approach in variaklection should depend on the aim of the study,ctrcumstances of
the banking industry and last but not the leastjlability of data [Deb and Datta (2013)]. In otudy, we adopted the
intermediation approach to select input- output 3éiree inputs and three outputs have been seldotadflect the
traditional ‘lending activities’ as well as ‘nondding activities’ of commercial banks in India. Téeected input and output
set is: Inputs: i) number of employees, ii) equiipital (core capital + reserves & surpluses), diposits; Outputs: i)
advances, ii) investments, iii) non-interest incoifiee first two inputs represent labour and capitpits of production. As
we consider commercial banks as financial interanggs, its deposits have been treated as an iAguar as the outputs
are concerned, the first two outputs reflect tiaddl lending activities of banks or two obviougpmuts of bank’s financial
intermediation. In this study, non-interest incoh@s been used as a proxy for non- lending bankitigitees following
some previous studies [Drake (2001), Tortosa-Auék®3), Pasiouras (2008)]. To capture the impacfiabal financial
crisis 0f2008, we have chosen our study periodpmdrom 2005 to 2016. All relevant data for effiecy estimation has
been collected from the official website of the &&e Bank of India.We considered the entire commakbanking industry
in a particular financial year comprising of pub$iector banks, domestic private sector banks aredgio owned banks.
However, the number of banks in the sample may year to year because of several entries of nawdyalosure of
existing banks; take-overs, acquisitions, amalgamatand mergers during this twelve year time sgfasur investigation.

Some banks have also been excluded due to misalngs/for the required input or output variable.

EMPIRICAL FINDINGS

We attempt to assess the performance of the Irdiaimercial banks as a whole during the study peoalddition
to banks of different ownership group separateher&fore, we proceed our analysis by dividing titée Indian commercial
banking sector (ALL) into three subgroups accordmntheir ownership pattern — public sector bafkdE), domestic private
sector banks (PVT) and foreign owned banks (FRiN)able 1, we present the performance of Indianmernial banks, as

measured in terms of Pareto-Koopmans technicalieffity scores, during our study period.
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Table 1: Performance (Technical efficiency) of théndian commercial banks

Year No. of Mean Efficiency Std dev No. of banks on the
banks frontier
2005 88 0.596 0.316 26 (29.55)*
2006 85 0.548 0.317 22 (25.88)
2007 82 0.616 0.315 27 (32.93)
2008 79 0.643 0.287 25 (31.65)
2009 80 0.608 0.306 22 (27.5)
2010 81 0.657 0.299 28 (34.57)
2011 81 0.660 0.318 32 (39.51)
2012 87 0.682 0.320 36 (41.38)
2013 89 0.684 0.306 35 (39.33)
2014 90 0.677 0.318 38 (42.22)
2015 91 0.678 0.308 36 (39.56)
2016 93 0.664 0.287 30 (32.26)

* 0o of banks on the frontier is in brackets
Source:Author’s calculation

From Table 1, we observe certain points. Firstlyjrth our study period, there have been minor mgiscowns, but
on an aggregate we can fairly agree that the paeince of Indian commercial banking sector as a eyledtimated through
mean technical efficiencies, have been more ordessdy even after the crisis. Even though it wees lawer level in the
preceding years of 2008, over time, the Indian bdrdve been successful to overcome the adversetsnpithe crisis, if
there were any, and have shown an upward trenacan8B¢ the percentage of banks lying on the frantth efficiency
score varies from 25 to 42. Over time, this permgathas increased which implies comparatively nhangks are now
efficient than the previous years. The standardatiewn of their efficiency scores is a good estionaif the variation of
performance of the banks or dispersion existingpinefficiency of the banking sector. If this scorereases, we may infer
that the difference of performances between thieiefit banks and the inefficient banks increasetherinefficient banks
are situated far from the efficiency frontier. Agahere has been ups and downs in the standardtidena of performance

indicators, but recently, variations in performantéhe Indian banking industry has reduced.

Now we come to bank-group-wise analysis of perfroceaduring 2005-2016. Table 2 below depicts therarfces
of our estimation.
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Table 2: Bank Group-Wise Analysis of Performance (€chnical Efficiency) of the Indian
Commercial Banks (2005-2016)

MEAN STANDARD DEVIATION NO. OF BANKS
YEAR PUB PVT FRN PUB PVT FRN PUB PVT FRN
2005 0.608 0.473 0.708 0.274 0.277 0.346 28 29 31
2006 0.568 0.480 0.591 0.292 0.274 0.363 28 28 29
2007 0.557 0.484 0.787 0.285 0.272 0.302 28 25 29
2008 0.600 0.548 0.764 0.242 0.243 0.320 28 23 28
2009 0.618 0.498 0.684 0.267 0.251 0.352 27 22 31
2010 0.627 0.554 0.758 0.244 0.240 0.347 27 22 32
2011 0.595 0.560 0.779 0.287 0.266 0.347 26 21 34
2012 0.630 0.620 0.756 0.283 0.262 0.370 26 20 41
2013 0.681 0.655 0.702 0.266 0.246 0.369 26 20 43
2014 0.668 0.640 0.701 0.262 0.257 0.372 27 20 43
2015 0.651 0.665 0.702 0.256 0.230 0.364 27 20 44
2016 0.661 0.619 0.688 0.252 0.259 0.317 27 21 45

Source: Author's calculation, ALL- All commercial banks pfdia, PUB- Public sector banks
PVT - Domestic private sector banks, FRN - Foreigmed banks

0.900
0.800
0.700
0.600 —PUB
0.500
0.400
0.300
0.200
0.100
0.000

PVT

—FRN

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Figure 1. Bank Group-Wise Mean Efficiency Scores 206-2016

Our observations from Table 2 and Diagram 1 cacdapiled as follows. Firstly, during our entire dyuperiod
foreign banks in India have been the best perfogrbenks, followed by the public sector banks, adiowy to our efficiency
analysis. The private sector banks are the mogtypperforming banks. However, over time, the parfance indicators or
the mean efficiency scores of the public sectokkbdrave improved significantly. Secondly, everhi foreign banks are
the most efficient banks, there have been vastamgsdowns in their performances over time. On ttierohand, the

performance levels of the public sector banks aveeror less steady during the study period.
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This fact is reinforced from the mean efficiencyr&s as well as the standard deviation scoreseofwb banks groups.
Thirdly, it is clearly observed that even thougé gtobal financial crisis of 2008 has little oringpact on the efficiency level
of the public sector banks, it had affected theifpr banks more adversely as indicated by the gtexiine of the efficiency
score of the foreign banks in 2009. This obserwaiionot unexpected as the foreign banks are segposbe more exposed
to the international financial scenario and le$ésciéd by the monetary policy initiatives takeramgex bank of India in order to
combat the crisis situation. Fourthly, this is mimgéresting to observe that the number of forddgnks operating in India
has increased greatly during our study period oinduthe post crisis period, whereas that of thenelstic private banks had
declined. It seems that during the post-crisisquerindia has been proved to be alluring with bestnopportunities to the
global financial players. Fifthly, from diagram it ,is clear that even if there were gaps amongoperinces of the three
bank groups, over the years, the differences haeeedsed and there is a tendency of convergencegatine performances

of different bank groups.

CONCLUDING REMARKS

From the above analysis of our study we can comcthdt the Indian banking sector, especially thelipisector
banks have performed well even in the face of tleeldwide crisis of 2008. This happened becaudeeeithe inherent
characteristics of the Indian banking sector hanlsiccessful to build a “protective wall” agaigkibal financial crises or
the measures and initiatives taken by the polickemato save this sector from the crisis have #igtuwarked successfully.
As a result this sector has been little or notciffé by the global financial crisis of 2008. Howesebank-group wise analysis
reveals that the foreign banks operating in Indéaraore prone to suffer from global crises thanrthmlian counterpart and
has shown a downward inclination after 2008. Redggrdhe relative overall performance of these thgeeups, our
assessment is, the foreign banks are the mosieeffibanks followed by the public sector bankshi@ ¢arly years. But at the
end of the study period, the gap between the padaoce levels of public sector and foreign banksdeadined. All the bank
groups are gradually converging in terms of theifgrmances over the years following the crisise Tidian banks now are
on level-playing field with their foreign countermgas there is a rapid and growing integratiothefindian banking sector

with the global economy.
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