X-EFFICIENCY ANALYSISOF COMMERCIAL BANKSIN PAKISTAN:
A PRELIMINARY INVESTIGATION

Mohammad Hanif Akhtar*

For further correspondence, please contact:
Dr. Mohammad Hanif Akhtar
Associate Professor of International Business
Department of Commerce
B. Z. University, Multan, Pakistan.
Email: hanifakhtar@yahoo.comor hanifakhtar @excite.com

Wednesday, October 30, 2002

'The author is Associate Professor of International Business at the department of Commerce, B. Z.
University, Multan, Pakistan.



X-EFFICIENCY ANALYSISOF COMMERCIAL BANKSIN PAKISTAN:
A PRELIMINARY INVESTIGATION

1- Introduction

The emergence of fast paced dynamic environment in business world in general and
financial services sector in particular, has highlighted the significance of competition and
efficiency. The need for deregulation has become a touchstone of success in fostering
both competition and efficiency especially in the economies, which are exposed to
structural reforms. In addition to that, intense competition both among domestic and
foreign banks, rapid speed of innovations and introduction of new financial instruments,
changing consumer’s demands and desire for product augmentation have changed the
way a bank conducts business and services its customers. Larger the degree of
competition, it is perceived that the firms would become more efficient. However, when
the structure of an industry is product of the government regulations, the degree of

competition is impaired markedly implying that the efficiency suffers negatively.

Banking industry acts as life-blood of modern trade and commerce acting as a bridge to
provide a maor source of financia intermediation. Thus, appraisal of its efficiency is
vital in context of an efficient and competitive financial system. Study of x-efficiency is
believed to be important in particular as Berger et al. (1993) found that x-inefficiencies
account for around 20% or more of banking costs. Similarly, recent drive among banks
towards downsizing, rightsizing and rationalization of banking costs also implicates for
the assesament of x-efficiency analysis of banks. It becomes vital in Pakistani context as
there appears to be no study in literature on efficiency or x-efficiency analysis of banksin
Pakistan. “A great deal more work is needed on x-efficiency research in banking.
Managerial efficiency, the concept of x-efficiency, appears to be a much more important
strategic and policy consideration” (Molyneux et a., 1996, p. 273). Given the
significance of x-efficiency analysis, a study on Pakistan would be relevant and useful

both to the executives of banks and policy makers in the economy. This study fills the
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gap in literature by exploring the issue of x-efficiency of banks in Pakistan for the year
1998, a time period by which the pace of deregulation is believed to have gathered
momentum and competition intensified with the explosive growth in information

technology.

The concept of x-efficiency consists of two components: technical efficiency, which
reflects the ability of a firm to obtain maximum output from a given set of inputs, and
allocative efficiency, which indicates the ability of a firm to use the inputs in optimal

proportions, given their respective prices.

The rest of the discussion is structured as follows. Section 2 and 3 lead to a review of
literature and an overview of banking sector in Pakistan respectively. Section 4 takes up
the issue of methodology, specifically on data development analysis and specification of
inputs and outputs for the study. Section 5 presents the evaluated results of 40
commercial banks in Pakistan while the last part concludes with scope for future

research.
2- Review of Literature

Efficiency of financial service firms and the strategy being followed by them is largely
reflected through the information condensed in their balance sheets and profit and loss
accounts. Oral and Yolalan (1990) have discussed the critical issues in efficiency of
service organizations like banks using the DEA approach. They have studied the
efficiency of 20 banks in Turkey. They used number of bank transactions as output of
banks while labour, number of accounts and credit applications were considered to be the

inputs.

Chen and Yeh (1998), where operating efficiency of 33 banks in Taiwan is measured.
They have used the DEA approach to measure such efficiency using the factors like loan
services, portfolio investment, interest income and nor interest income as banking output
while factors like staff employed, bank assets, number of bank branches, operating costs

and deposits as inputs.



Noulas (2001) has also calculated the efficiency of 19 banks in Greek by using the DEA
approach. Variables like interest revenue and nort interest revenue were treated as output
of banks while the inputs were interest expense and non-interest expense. These variables
allowed him to capture the effects of sources of revenue and expenditure towards
achieving efficiency.

Sathye (2001) provides an extensive account of x-efficiency analysis of 29 Australian
Banks. He has used two outputs and three inputs with their respective prices as well in
his quest for x-efficiency analysis. The outputs included |oans and demand deposits while
inputs represented labour, capital and loanable funds. Per capita expenditure on
employees, per capita expenditure on premises and fixed assets and average interest

expense on deposits were treated as input prices.

Mukherjee, et a. (2002) have investigated the relationship between strategic groups and
firm performance in terms of efficiency for 68 Indian Banks. They have used the
financial variables like net profits, deposits, advances, nor+interest income and interest
spread as output of banks. Inputs include net worth, borrowing of the banks, operating

expenses, number of employees and number of bank branches.

Jemric and Vujcic (2002) have used the DEA approach to estimate the efficiency of 48
Croatian commercia banks. They have used three inputs, which include fixed assets and
software, number of employees and deposits. The two outputs used were total loans
extended and short-term securities.

3- Banking Sector in Pakistan

Till the end of 1980s, Pakistan's banking sector was heavily regulated in most of the
areas of activities. The regulated and nationalized banking system created an industry
structure where competition was unknown to management of the banks. Forced by the
structural reforms agenda and the desire to strengthen its financial system, Pakistan
moved towards liberalization and financia sector deregulation in 1990. It started with the
privatisation of state-owned commercial banks and induction of new ones from private

sector to establish a market-based banking system. The government seems to be



conscious about improving the efficiency of banking sector in Pakistan. Few considerable
efforts have been made in this regard which include enhanced capital adequacy,
strengthening asset quality, improving management and increasing earnings.
Furthermore, interest rate deregulation, abolition of credit controls and further
developments in capitadl market have dso led towards a more competitive banking

environment.

Table 1: List of Banks studied with their ownership forms

No. Name Ownership  No. Name Ownership
1 Allied Bank of Pakistan Private 21 ABN-Amro Bank Foreign
2 Askari Commercial Bank Private 22 American Express Foreign
3 Bank Al-Habib Private 23 ANZ Grindlays Bank Foreign
4 Bolan Bank. Private 24  Bank of America Foreign
5 First Women Bank Public 25  Credit Agricole Indosuez Foreign
6 Habib Bank Public 26  Bank of Tokyo Foreign
7 Bank Al-Falah Private 27  Bank of Ceylon Foreign
8 Indus Bank Private 28  Citibank N.A. Foreign
9 Metropolitan Bank Private 29  DeutcheBank Foreign
10  Muslim Commercial Bank Private 30 DohaBank Foreign
11  National Bank of Pakistan Public 31  Emirates Bank Int. Foreign
12 Prime Commercial Bank Private 32  Habib Bank AGZurich Foreign
13  Soneri Bank Private 33 HSBC Foreign
14 Schon Bank Private 34  IFl Commercial Bank Foreign
15  Union Bank Private 35 Mashreq Bank Foreign
16  United Bank Public 36 Oman Int. Bank Foreign
17  Faysal Bank Private 37  Rupai Bank Foreign
18  Platinum Commercial Bank  Private 38  Societe Generale Bank Foreign
19  Prudential Commercial bank Private 39  Standard Chartered Bank Foreign
20  Al-Barakalslamic Bank Foreign 40  Trust Bank Foreign

Source: SBP (2001). Notes: HSBC= Hong Kong and Shanghai Banking Corporation

The market for banks is diverse in Pakistan comprising nationalized commercial banks
(NCBs), Private banks and foreign banks. In 1993, there were 33 commercial banks in
Pakistan 14 being local and 19 foreign. By the end of 2001, the number of banks has
increased to 43, 24 being loca and 19 as foreign®. The deregulated and increasingly
competitive environment poses a challenge in terms of efficiency as the most efficient
banks would survive while the less efficient will be driven aut of the market. This
phenomenon of deregulation market liberalization raises the questions like: Has the

process of deregulation and liberalization led towards an efficient banking system? Has



the response to such phenomenon been same for private vis-a-vis state-owned and foreign
banks? Answer to these questions can be sought by measuring efficiency of banks in
Pakistan.

4- Methodology and M odel Specification
4.1- Efficiency M easurement

There are diverse ways of measuring efficiency of banks. Berger and Humphrey (1997)
provide an extensive account of 130 studies that applied different frontier efficiency
analysis for 21 countries. The traditional method of approaching the efficiency
measurement issue is the financia ratio analysis. But there is lack of agreement on the
relative importance of various types of input or output under this method (Chen and Y eh,
1998, p. 402). This method dso does not consider the value of management actions and
investment decisions that will affect future as opposed to currert performance. It is a
short run measure and may be inappropriate for describing the actual efficiency of a bank
in the long run (Oral and Yolalan, 1990). Financia ratios give only a restricted,
incomplete picture of the process and fail to account for the interactions between the
different factors, leading to contradictory results (Mukherjee et al. 2002, p. 124). In
addition to that, there are parametric and non-parametric frontier analysis used in
measuring the x-efficiency of financial service firms. The parametric approach includes
stochastic frontier analysis, the free disposa hull, thick frontier and Distribution Free
Approaches (DFA) while the nonparametric approach is the data envelopment analysis
(DEA) (Molyneux et al., 1996).

4.2- Data Envelopment Analysis (DEA)

The DEA approach refers to the ability of banks to control costs and generate revenues
and was developed by Charnes, Cooper and Rhoades (1978). The DEA is a linear
programming based technique for measuring the relative efficiency and maregement
performance of firms where presence of multiple inputs and outputs makes comparison

difficult. It uses the observed values of inputs and outputs and attempts to find which of

2 The information has been taken from the Annual Report of the SBP 2001.



the firms in the sample determine an envelopment surface. Firmslying on the surface are
deemed to be efficient and receive a vaue of unity (1). Firms that do not fal on the
surface (below the frontier) are deemed to be inefficient and capture a value of less than
unity. Hence, all deviations from the estimated frontier represent inefficiency. The DEA
measure compares each of the firms in the sample with the best practice ones known as

peers or role models.

DEA serves as an dternate to regression technique. While regression rests upon the
central tendencies, DEA is based upon extreme observations. Under the regression
analysis, a single estimated regression equation is assumed to apply to each observation
vector (firm). DEA analyzes each vector (firm) distinctively, producing individual
efficiency measures relative to the entire set being evaluated. The merit with the DEA is
that unlike the regression anaysis, it does not require a priori assumption about the
analytical form of the production function. Instead, it devises the best practice production
function solely on the basis of observed values making it impossible to misspecify the

production technique.

The DEA model allows for the treatment of constant as well as variable returns to scale.
The constant returns to scale (CRS) is advantageous as it alows for comparison between
small and large firms/banks in a situation where the frequency distribution is skewed due
to presence of small and large banks in the sample. In such a situation the use of variable
returns to scale (VRS) raises the possibility that large banks would gppear as efficient n
the sample for the smple reason that there are no truly efficient banks (Berg et al., 1991).

This study assumes constant returns to scale for the analysis.
4.3- Data and Model specification

The data source for the research is the Banking Satistics of Pakistan 1998-99 published
by the State Bank of Pakistan This is an annua report, which presents the major
financia information about all commercial banks operating in Pakistan, including public,
private and foreign. Information required for the analysis was extracted for 40 banks out
of 46 (25 local and 21 foreign) provided in the report for the year 1998. Six of the local



banks were not considered for analysis, as their operations were restricted only for
specialized activities/areas®. All the financia data are in terms of Pakistani rupees (in
thousands).

The efficiency of banks can be measured either by using the operating approach or the
intermediation approach. Under the former approach, the bank is perceived to be the
producer of services for its account holders and is known as the cost/revenue
management perspective. The intermediation approach considers banks as entities, which
convert and transfer financial assets between surplus units and deficit units acting as an
intermediary better called a mechanical perspective. This study uses the intermediation
approach as it enables financial ingtitution like bank to be perceived as a manufacturing

unit, converting inputs into output e.g. deposits into loans and investments.

Inputs used in the study are deposits (D) and capital K) while the outputs represent
portfolio investment (1) and loans & advances (L). The choice of the inputs and outputs
was influenced by extant literature on DEA applications in banking industry, data
availability and theoretical considerations. Deposits are the overall resources available to
banks for carrying on their activities like lending and investment and are one of the main
inputs. Capital is an important factor of production for a bank unlike the other business
activities and is proxied by the book value of premises and fixed assets, net of
depreciation. The price of capital (P1) was arrived at by dividing the total expenditures
on premises and fixed assets by their total value. Cost of servicing the deposits is the
interest paid on deposits. Hence, input price for deposits (P2) was derived from total sum
of interest paid on deposits divided by the total value of deposits. The outputs chosen for
the study constitute one of the major activities of banks that channel their funds into

investments or lending for profitability motives.

The sample size for the study is larger than few of those mentioned in the literature
review and also suffices the suggested criterion. To achieve greater reliability in the

analysis and for meaningful results, literature on the DEA suggests for a larger sample

3 These include Agriculture Development Bank, Federal Bank for Co-operatives, Industrial Development
Bank of Pakistan, Punjab Provincial Co-operative Bank, Bank of Punjab and Bank of Khyber.



size than the variables to be examined in DEA as inputs and outputs. There is, however,
no limitation on applying the DEA technique as long as the number of subjects is greater
than the product of the number of inputs and outputs (Soteriou and Zenios, 1998).
Nunamaker (1985) suggests that the sample size should be at |east three times larger than
the sum of the number of inputs and outputs.

5- Analysis and Results

Summary statistics of the various efficiency measures are presented in table-2. These
results are not comparable, as there exists no prior study on Pakistan in this context. The
overall efficiency score of Pakistani banks was found to be 0.80 in the year 1998. Thisis
higher than the results obtained by Mukherjee (2002) for Indian banks and Jemric and
Vujcic (2002) for Croatian banks®. However, the overal efficiency score of Pakistani
banks is lower than the world mean efficiency found to be 0.86 by Berger and Humphrey
(1997). Relatively lower efficiency score of Pakistani banks implicates that these banks
should improve their efficiency to be at par with the world best practice. Recent drives
both by the public and private sector banks in terms of restructuring, branch closures,
trend towards mergers and acquisition and rationalization of various expenditures allude

to the fact that these banks are concerned about the need to improve their efficiency.

The technical efficiency, reflecting the productivity of inputs, of Pakistani banks is found
to be lower than the allocative one. It suggests the fact that banks in Pakistan need to
improve their inputs productivity e.g. deposits and capital. Stating differently, these
banks need to garner low cost deposits and channelize them into more rewarding gestures
and ensure optimum utilization of capital. As the competition in banking sector is getting
intense, these banks need to rationalize their operational expenditures. These can be
further reduced by switching over to internet banking modes that are believed to be cost-

effective service delivery channels for financial firms like banks.

4 These comparisons need to be viewed with caution, as there are significant differences across countriesin
the regulatory environment, banking traditions, degree of competition and soundness of financial system.



Table-2: Efficiency measur es of Pakistani banks across owner ship

Minimum Maximum Mean Standard
Deviation
All Banks
TE 0.52 1.00 0.86 0.12
AE 0.75 1.00 0.93 0.01
OE 0.50 1.00 0.80 0.14
Publicly Owned banks
TE 0.76 1.00 0.85 0.11
AE 0.75 1.00 0.90 0.10
OE 0.58 1.00 0.77 0.18
Privately owned
TE 0.52 1.00 0.86 0.12
AE 0.80 1.00 0.93 0.01
OE 0.50 1.00 0.80 0.14
Foreign Banks
TE 0.52 1.00 0.82 0.13
AE 0.80 1.00 0.92 0.01
OE 0.50 1.00 0.75 0.14

Note: TE= Technical efficiency; AE= Allocative efficiency; OE= Overall efficiency such that
OE=TE* AE.

Pakistani banks are found to be utilizing the inputs (deposits and capital) and outputs
(portfolio investment and loans & advances) in an optimum manner as the alocative

efficiency appeared to be very high. The banks need to be consistent in this drive and
share the benefit of increased efficiency with their clients.

Private banks in Pakistan emerged as efficient on both fronts i.e. technical efficiency and
allocative efficiency, compared to their counterparts, the public and foreign banks. Result
on the foreign banks is converse to expectations. An implication of the results might be
the fact that most of the foreign banks in Pakistan often target a niche market that is
corporate sector which is more volatile and might make them inefficient. The high
efficiency of private banks can be attributed to the fact that these banks have an extensive
branch network, distribution power and a stable retail market size. Relatively lower
efficiency of publicly owned banks alludes to the common perception that these banks
are less efficient due to lack of motivation and performance-based earnings among
employees of these banks. This supports the latest drift towards denationalization and

privatisation of public sector banks in Pakistan



6- Conclusions, Limitations and Future research

This paper is a preliminary investigation about efficiency assessment of 40 commercia
banks in Pakistan through data envelopment analysis, during the onrgoing process of
liberalization. The variables used as inputs and outputs give us some insight about the
efficiency dynamics of banks in Pakistan Although, these cannot be considered as
universally accepted measures of bank performance but their incluson merits with
theoretical strands and existing literature on banking efficiency. The study calls for the
improvement in efficiency of Pakistani banks through combined efforts of banking sector
and the government to be at par with the best world practice. The results also support the

on going process of privatization of public sector banks in Pakistan.

The study owns certain limitations. First, apart from the quantitative measures of output
consdered here, data on qualitative variables eg. service quaity and level of
technological advancement could also have been included in the analysis. However, the
data and resource limitations did not allow for inclusion of these variables. Secondly, the
study uses cross-sectional data to assess the efficiency of banks in Pakistan for the year
1998. Such analysis do not allow for efficiency comparisons overtime. Thirdly, the
period of analysis is just after the year 1997 which marks the start of multifaceted and
thorough phase of restructuring in the banking sector. A pre-liberalization and post-
liberalization efficiency analysis would allow us to compare the results and see the effect
of reforms in the banking sector. Obvioudly, this would be a meaningful task to be
fulfilled in future. On positive note, it can be mentioned here that the study is a first
serious attempt to analyze the efficiency of banking sector in Pakistan and come up with
some policy recommendations both for the government and bank executives.
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