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Banking Deregulation and Allocative Efficiency in Pakistan
Shabbir Ahmad and Abid A. Burki

1. INTRODUCTION1
Allocative inefficiency is measured by absence
of equality between marginal rate of technical
substitution and ratio of factor prices.3 Due
to regulations, banks may fail to hire banking
inputs in optimal proportions given prices
of inputs (Huang et al., 2011). Until 1990,
most of the banks in Pakistan were under the
government control, holding asset share of 93%
(SBP, 2003). A notable feature of state-owned
banks was their distortion of credit allocation
by providing “concessional and mandatory
credit to the private sector” (SBP, 2003).
Moreover, the increased share of such credit
raised “the shadow cost of intermediation to
banks” and deprived the participating banks
to earn “market rates of return” (SBP, 2003).
Political rent seeking from state-owned banks
in developing countries is another concern
raised by some recent studies (see, Dinc, 2005,
Facio, 2006). Prior to deregulation, political
affiliation played more important role in
lending decisions of state-owned banks than
the feasibility and profitability of the projects
to be financed. Khawaja and Mian (2005) show
that rent-seeking firms in Pakistan borrowed
more from state-owned banks, which led to
increasing portfolios of nonperforming loans.
Because profitability was not a key determinant
of the performance of state-owned banks, overutilization of inputs and over-staffing was quite
common in state-owned banks.

Since 1990, many of the world’s developing
countries have liberalized their financial
institutions by introducing various deregulation
and pro-competition policies. A large number
of these studies have investigated the effects of
financial reforms on technical efficiency of banks
in developed and developing countries, by using
parametric or non-parametric frontier models.2
However, an important policy question for
regulators and other stakeholders in developing
countries is to find out whether deregulation
policies have indeed been successful in
improving the performance of banks, and if yes,
then which category of banks (i.e., state-owned,
private and foreign banks) have been more
successful than others. Many other developing
countries are still in the process of evaluating
the merits and demerits of deregulation policies
in their financial markets. Thus, the impact of
banking deregulation on allocative efficiency
of banks is still an important topic that warrants
further investigation.
While there are many studies on efficiency of
banks in developing countries, most do not
take account of the impact of deregulation
on allocative efficiency of banks. This paper
contributes to the literature by analyzing the
impact of banking deregulation on allocative
efficiency of banks in Pakistan, as an interesting
case study. Removal of regulatory controls in
Pakistan in the 1990s has dramatically altered
the structure of the banking industry in which
state-owned, private and foreign banks are now
functioning on a level playing field.

The liberalization of banking regulations in
Pakistan involved privatization of state-owned
banks, removal of controls on entry of new

We are grateful to Janet Hohnen for useful comments and editorial suggestions.
For a survey of this literature, see, among others, Berger et al. (1993), Berger and DeYoung (1997), Berger and Humphrey
(1997), DeYoung et al. (2001), Berger and Mester (1997, 2003), Berger (2007), Cook and Seiford (2009), Fethi and Pasiouras
(2010), Delis et al.(2011) and Barth et al. (2013). For evidence from developing countries, see for example, Zaim (1995),
Bhattacharyya et al. (1997), Gilbert and Wilson (1998), Fries and Taci (2005), William and Nguyen (2005), Patti and Hardy
(2005), Burki and Niazi (2010), Burki and Ahmad (2010).
3
Empirical applications of this framework include Lau and Yotopolous (1971), Atkinson and Halvorsen (1984, 1986), Burki et
al. (1997) and Burki and Khan (2004), Oum and Zhang (1995).
1
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cost relative to labor.

private and foreign banks, liberalization of
branch policy, elimination of concessional
and mandatory credit, abolition of politically
motivated loans, ending of interest rate controls,
etc. (SBP, 2003). Enactment of deregulation
policy was expected to strengthen competition
in the banking industry, leading to marked
changes in structure and operations of banks,
which in turn would result in larger portfolios,
new products and more varied services. In the
post-deregulation period, input prices were
expected to adjust slowly to free market levels.
It is in this context that we study the impact of
banking deregulation on allocative efficiency of
banks in Pakistan.

This article is different from the existing
studies on allocative efficiency in two respects.
Firstly, unlike the DEA approach, our empirical
specification explicitly models allocative
inefficiency in the translog cost-share system of
equations and introduces three bank ownership
dummy variables, which distinguish resource
allocation of all inputs across state-owned,
private and foreign banks. Secondly, like Oum
and Zhang (1996) we introduce time-dependent
shadow prices and incorporate them in the costshare equation system. In this way, our empirical
specification helps us differentiate resource use
efficiency in pre- and post-reform periods and
identifies which segment of the banking sector
is more responsive to the deregulation policies.

Have banking deregulation benefitted Pakistani
banks? Have financial deregulation influenced
the pattern of allocative inefficiency? While
earlier papers on the banking sector of Pakistan
have explored the impact of reforms on technical
efficiency4 little is known about the impact
on allocative efficiency. Which type of banks,
state-owned, private and foreign, have gained
more efficiency than the others? Which banking
inputs are over- or under-utilized, and which
type of banks have outperformed others in terms
of improvement in allocative efficiency?

Before we turn to these results, a brief overview
of banking industry in Pakistan is presented
in Section 2, which highlights significant
deregulation measures introduced since 1990.
Section 3 lays out the theoretical framework
for the translog shadow cost function. Section
4 describes the data and presents summary
statistics. Section 5 shows estimation of the
empirical models and interprets the results,
while conclusions are presented in Section 6.

In this paper, we attempt to answer these
questions using an extension of the translog
shadow cost- share system on data of
commercial banks from Pakistan for the period
1991 to 2005.5 Our empirical results show
that these banks were sub-optimally utilizing
banking inputs, which confirms that allocative
inefficiency was present. Most of the banks
were over-utilizing labor and deposit relative to
operating cost. The most striking results is that
since deregulation policies were enacted, the
state-owned banks have successfully decreased
over-utilization of labor while private banks
have also reduced over-utilization of operating

2. AN OVERVIEW
BANKING SECTOR

OF

PAKISTANI

In 1972, all private banks and insurance
companies were nationalized by the government
of Z.A. Bhutto. With the nationalization, the
role of market forces in the financial sector
largely remained absent until the late eighties.
The period from 1972 to 1989 was marred by
excessive state interventions, e.g., directed credit
to priority sectors, curbs on the functioning of
foreign banks, a ban on private banks, among
others. By the late eighties the policy makers

These studies include Iimi (2003, 2004), Ataullah et al. (2004), Patti and Hardy (2005), Burki and Ahmad (2010), Burki and
Niazi (2010), Jaffry et al. (2013).
5
Only few studies have examined the effect of deregulation on allocative inefficiency of banks in a parametric framework.
This is because decomposition of flexible cost function into allocative and technical components has proved to be a challenging
estimation issue (e.g., Atkinson and Cornwell, 1994, Kumbhakar and Tsiaonas, 2005, Brissimis et al., 2010, Huang et al., 2011).
4
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had realized that over-regulated banks create
inefficiencies, which, in turn, stifle economic
growth.

held more than 90% of deposits and 93% of all
banking assets. With the opening of new private
and foreign banks and expansion in branch
networks, the share of state-owned banks has
radically declined. For example, the share of
private and foreign banks in the branch network
went up from only 4.6% in 1993 to more than
73% in 2005. At the same time, the share of
state-owned banks in branch network declined
from 95% to 27%. The emergence of private
and foreign banks have not only balanced the
relative shares of the three type of banks, but has
also helped in promoting healthy competition
between them, which has resulted in expanded
infrastructure and upgraded financial services.

Hence, the government embarked upon a
wide-ranging reforms agenda in 1990 aimed at
efficient, profitable and sound banking sector
by creating a competitive environment. Since
then the banking sector has gone through
major structural changes such as restructuring,
privatization and merger and acquisitions. This
deregulation phase used policy instruments
to restructure of state-owned banks through
rationalization of work force and closure of
loss making branches. Steps were also taken
to encourage private banking sector and to
privatize state-owned banks. The main areas of
focus of these reforms were: a) restructuring of
state-owned banks through recapitalization and
partial privatization; b) easing entry barriers to
new private and foreign banks; and c) banking
consolidation through mergers and acquisitions
(see for details, Burki and Ahmad, 2010).
The first phase of liberalization, targeted the
restructuring of state-owned banks. The second
phase focused on privatization of state-owned
banks as well as elimination of restrictions on
private banks entry. Lastly, banks consolidation
was initiated through mergers and acquisitions
in the early 2000s. These reforms have changed
the structure of Pakistan’s banking sector
substantially [SBP (2003)].

The restructuring and downsizing of state-owned
banks have taken place in phases, with funding
from the World Bank. Under this program,
five state-owned banks were selected for
restructuring and downsizing6, and “employee
separation schemes” were started which resulted
in releasing of 21,996 employees or 22% of
the employees with “voluntary golden shakehand”. Moreover, 26% of the bank branches of
the state-owned banks were also closed down.
Some state-owned banks suffered from liquidity
glitches due to “concessional and mandatory
credit” leading to “fragility and vulnerability of
these banks”. They were provided government
support through major injections to improve
their balance sheets, while attempting to
maintain their financial sustainability.7

The reforms were initiated in early 1990s
to achieve multiple goals of strengthening
monetary policy and improving the performance
of financial institutions, particularly in the
banking sector, which made up 90 percent of
the financial sector by that time. As a result, the
structure of banking sector has changed during
the last 25 years. In 1990, banking sector of
Pakistan comprised of 7 state-owned and 17
foreign banks. The entry of private banks was
banned by that time, the 7 state-owned banks,

3. THE TRANSLOG SHADOW COST
FUNCTION
We use an empirical specification that builds on
the idea of shadow prices introduced by Hopper
(1965). The concept of shadow prices was
formalized by Lau and Yotopolous (1971) to
estimate allocative efficiency empirically using
parametric models. This approach was extended
by Atkinson and Halvorsen (1984, 1986) and

These banks included National Bank of Pakistan (NBP), United Bank Limited (UBL), Habib Bank Limited (HBL), Allied
Bank of Pakistan (ABL) and Muslim Commercial Bank (MCB).
7
An injection of Rs.9.7 billion was allowed to HBL to meet its minimum requirement on December 31, 1999. Similarly, Rs.7.9
billion were again injected to improve financial health of the bank.
6
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the chosen level of output, the shadow

Lovell and Sickles (1983), among others.

cost

We
consider
a
vector
of
bank
produced by an
outputs
input vector
at the factor
price vector
where
represents time period and embodied/
disembodied technical change. The technology
can be described as

function

incorporating

“market

imperfections” is given by
(4)
Following Lau and Yotopoulos (1971), the
shadow cost share of input l(l = 1,...,L−1)
is obtained by using Shephard’s lemma in
logarithmic form defined by

(1)
(5)
Assuming a linearly homogenous cost function
in input prices, the technology can be represented
by a shadow cost function as follows

The actual input demand functions can be
obtained by rearranging (5) as

(2)

(6)

w h e r e is the shadow cost,
is a vector of shadow prices, and hl is an
input specific distortion parameter to adjust
input prices so that marginal rate of technical
substitution equals shadow prices. In essence,
this parameter reflects the degree of allocative
inefficiency that may arise due to regulations.
When market is distorted, allocative inefficiency
can be defined as non-fulfillment of the firstorder condition given by

While banks are assumed to minimize total
shadow cost, only actual cost and input shares
are observed. We can rewrite actual total cost in
the following form:
(7)
Likewise, actual input shares expressed in terms
of shadow shares can be written as

(3)

(8)

where the products wlhl and wkhk refer to effective
prices of bank inputs l, and k, respectively and
the proportionality term h indicates divergence
from efficient behavior. Since the cost function is
linearly homogenous in input prices, allocative
inefficiency can only be measured in relative
terms (i.e., L-1 relative prices) where we take
input 1 as numeraire (i.e., h1 = 1). The input
shadow price vector is redefined as
(w1,...,hL1
wL). Allocative efficiency holds when hl1 =1,
which indicates that the combination of chosen
inputs is price efficient. The conditions hl1 >1,
and hl1 <1 show that the cost is not minimum
due to under-utilization or over-utilization of
input l relative to input 1, respectively.

To be able to estimate the model, we need to
assign a particular functional form to the shadow
cost function by replacing
with
. We
write the actual cost in (7) in logarithmic form
as
(9)
We assume a translog cost function and obtain
its share equations by dividing expenditure
on each input by actual cost. The system of
equations is given by

Assuming that the banks choose inputs to
minimize total shadow cost,
, of
4
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(10)

(11)
(14)
In these estimation equations, hl's are the
efficiency parameters that display the effect of
deregulation and factor market imperfections in
the form of departure from efficient allocation
of resources. We normalize the distortion
parameter of labor equal to unity. All parameter
estimates of hl are invariant to the choice of
which parameter is normalized. Moreover, to
incorporate the regulatory measures directly into
allocative efficiency parameter we introduce a
general form of a time-varying inefficiency as
hl =ϕ(t) where t represents the regulatory reform
index.8

and l ≠ k , and t denotes
where
time allowing for technical change that is not
restricted to be share neutral. A well-behaved
cost function must be homogenous of degree
one in input prices, which implies that the
following restrictions must be imposed

(12)
Assuming that the banks have same production
technology, we pool the data of state-owned
(S), private (P) and foreign banks (F). To obtain
inefficiency parameters by bank ownership,
following Burki et al. (1997) we interact
equation (7) and (8) with three ownership
dummy variables, DS, DP and DF, to represent
state-owned, private and foreign banks,
respectively. The estimated equation system
provided by the actual cost and share equations
is given by

4. DATA AND VARIABLES
Some previous papers on efficiency in
Pakistan’s banking industry have taken data
from the Banking Statistics of Pakistan,
which is published annually by the State
Bank of Pakistan. Patti and Hardy (2005) has
rightly pointed out that this data suffers from
several drawbacks; the most serious one is
inappropriate aggregation of variables, e.g.,
costs, assets, liabilities, revenues, etc. A few
studies have also used Bankscope data, but they
are hampered by lack of data on labor. To avoid
these drawbacks, we take “balance sheet and
income statements” data of commercial banks
from their Annual Reports. The data pertains
to 46 commercial banks from 1991 to 2005 for
a total of 536 observations. It includes almost
all commercial banks that were operating in
this period in Pakistan. Due to entry and exit of
banks the number of observations in each yearly
cross-section changes overtime ranging from 23

(13)

To allow for a non-monotonic behavior of allocative efficiency one can introduce a quadratic form of ϕ(t) as discussed by
Atkinson and Dorfman (2009).

8
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the basis of the results for the full sample.
Monotonicity in factor prices holds since all
predicted shadow input shares are positive at
each data point. As expected, the sign of all
first order parameters are positive. Moreover,
the demand curves are negatively sloped
(a2l−al +all < 0 for l = L,D,O) at the point of
approximation.10 The shadow cost function
for foreign, private and state-owned banks
also increase in shadow prices indicating that
concavity condition is satisfied. We strongly
reject the hypothesis of Hicks neutral technical
change.

banks in 1991, 40 banks in 1997 to 33 banks in
2005.
Even though literature on banking has no
agreed definition for measurement of inputs
and outputs, most researchers employ either
the intermediation or the production approach.
By the intermediation approach, banks are seen
as intermediaries of financial services who
collect “purchased funds” and convert them into
“loans, investments and other assets” (Sealey
and Lindley, 1977). By contrast, the production
approach views that the role of banks is to
produce “loans and deposit account services” by
employing capital and labor as primary banking
inputs. Following a large number of studies in
this literature, we also use the intermediation
approach because more than 70% of the cost of
Pakistani banking industry consists of interest
cost. The data consists of one output (q) and
three variable inputs, labor (L), Deposits (D) and
operating costs (O), respectively. The definition
of variables and their descriptive statistics is
presented in Table 1.
5. EMPIRICAL
FINDINGS

ESTIMATION

The parameter estimates of the shadow cost
function along with their asymptotic t-statistics
are reported in Table 2 (for all banks and for bank
ownership dummy variables). Technological
change is labor saving and operating cost
using. The time trend variable, t , shows that
cost function shifts outward at the point of
approximation. In other words, these banks do
not minimize cost given input prices.
The null hypothesis of relative price (allocative)
efficiency with respect to all three inputs,
i.e. , hO = hD = 1 is rejected by the likelihood
ratio test; the computed χ2 test statistic in the
entire banking sample is 79.20, which is greater
than the critical value (12.84) at the 0.01 level.
These results entail that banks employ factors
of production sub-optimally as the ratio of their
actual and shadow prices are not equal to unity.

AND

Using data of individual banks for one output
and three inputs, from 1991 to 2005, we jointly
estimate the equation system in (13) and (14) by
using the iterative Zellner-efficient procedure.
The theoretical restrictions of symmetry
and linear homogeneity in input prices are
imposed a priori. To avoid singularity in the
equation system we drop one share equation
and recover its parameters with the help of
adding-up restriction. IZEF estimates do not
vary irrespective of whichever share equation is
deleted.9

Further insights are provided by examination
of “pair-wise relative price efficiency” of input
for all banks and for bank ownership dummy
variables (see Table 3). In general, the banks fail
to minimize cost since they sub-optimally utilize
banking input. The effective price ratio between
operating cost and labor is 4.07 times that of
the cost minimizing input mix, which reveals
that the marginal rate of technical substitution
of operating cost to labor is higher than its

We examine the system of equations for
monotonicity and curvature conditions on

The estimation of distortions parameters using dual approach is advantageous because through the cross equations restrictions
one can obtain better possible effects (Kumbhakar and Bhattacharyya, 1992).
10
The slope of the demand curve for labor is (– 0.099), operating cost is (–0.069), and deposits is (–0.070).
11
As we know that cost minimization by a firm/bank requires that (gl /gk) = (hl /hk) . (wl /wk). The result that hO /hD = 1.61 suggests
that (gO /gD) > (wO /wD). Thus operating costs are under-utilized relative to deposits.
9
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ratio of input prices.11 A comparison between
deposit and labor presents the same story as the
effective price ratio is 2.78. Deposits are also
over-utilized relative to operating cost since the
effective price ratio is 1.61. It implies that labor
is the most over-utilized banking input in this
sample followed by deposit.

to adjust their input-mix overtime leading to
improved allocative efficiency. We study the
impact of financial reforms on input-specific
allocative efficiency of banks by incorporating
a time variable in the efficiency parameter. To
illustrate, we study the temporal relationship
by taking time-dependent shadow prices and
incorporating them in the equation system (13
& 14). Following Kumbhakar (1991), Oum
and Zhang (1996) and Atkinson and Cornwell
(1994), we assume that the ratio of shadow
prices to market prices of inputs is dependent on
time as follows12

Test of pair-wise relative efficiency by
ownership of banks provide further insights
on utilization of banking inputs. Overall these
results corroborate the findings discussed
above, but there are a few exceptions. Contrary
to the results presented above, foreign and
private banks over-utilize operating cost relative
to deposits. The effective price ratio of 0.68 and
0.65 indicate that over-utilization of operating
cost is more in private than in foreign banks.
Foreign banks largely succeed in optimal
allocation of deposit relative to operating cost
since their effective price ratio is close to unity.
By contrast, state-owned banks severely overutilize deposit relative to operating cost, but
no statistical significance could be attached to
this result. It appears that state-owned banks
fail to diversify banking services and heavily
rely on deposit creation, which in turn leads to
increased cost of intermediation and swelling of
non-performing loans. Another exception to the
sample of all banks is that state-owned banks
over-utilize deposit relative to labor, which may
be attributed to poor management of banking
resources. Similarly, severe over-utilization of
labor relative to operating cost supports the bad
management hypothesis often attributed to the
meddling of government in the affairs of stateowned banks.

In hl = kl0 + kltϕ(t)
where ϕ(t) is an increasing function of time. To
distinguish pre- and post-reform periods, we
formulate and test two alternative estimable

(15)

functions given by Model 1 and Model 2:
where ϕ1(t) is a binary (0, 1) variable that
captures the effects of deregulation on banking
performance, while ϕ2(t) captures time-trend in
pre- and post-1996 period, respectively.
We estimate two shadow cost functions each
incorporating model 1 and model 2, which
include: (a) intercept and slope coefficients for
operating cost and deposit; and (b) intercept and
slope coefficients for operating cost and deposit
for state-owned, private and foreign banks. For
brevity we do not report the parameter estimates
of the four shadow cost functions, but only
present the consolidated results.

5.1 Time-Variant Allocative Inefficiency
Regulatory constraints stifle competition,
which may lead to sub-optimal utilization of
banking inputs thus increasing the banks’ cost of
production above their optimal level. However,
financial reforms that promote deregulation
and competition are likely to induce banks
12

The relation in (15) suggests that when
allocative inefficiency is absent, hi =1 for all
inputs. The null hypothesis that allocative
efficiency is present in the sample is given
by kl0 +klt =0 for all l = (D, L, O). Likewise,

The square term was dropped in the final analysis because it turned out to be statistically insignificant. .

7
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In addition, the ratio of shadow price to market
price for operating cost increases from 2.28 in
pre-1996 period to 2.83 in post-1996 period
(see, Table 5 and Fig.1) reaching to 8.58 by
2005 (Table 6 and Fig.2). In short, the banks
are unable to achieve optimal mix of banking
resources with time. Similarly, shadow price
ratio between deposit and labor moves from
1.81 to 2.44 (Table 6 & Fig.1), which confirms
that over-utilization of labor relative to deposit
has increases and reaches to 3.96 in 2005 (Table
6 & Fig.2).

the hypothesis that increased competition has
no effect on allocative efficiency is given by
kOt =kDt =0. Absence of allocative efficiency in
our sample is confirmed since the likelihood
ratio test strongly rejects the null hypothesis in
all the cost functions.13 Similarly, we also reject
the hypothesis that reforms have no effect on
allocative inefficiency.14
Table 4 presents the consolidated results of the
four shadow cost functions where we collect
all the relevant efficiency parameters, ki0's and
kit's, of model 1 and model 2 whereas Tables 5
and 6 present computed time-series of the ratio
of shadow price to market price of inputs for
model 1 and model 2, respectively. The same
information is depicted in Fig. 1 and Fig.2,
respectively. Results in Table 4, panels (a) and
(b), indicate that the estimated coefficients for
operating cost, kO0, are positive and statistically
significant in each case meaning that in pre1996 period, the shadow price to market price
ratio of operating cost is greater than the same
ratio for labor. The results suggest that in pre1996 period use of operating cost exceeds
optimal level relative to labor. Similarly,
estimated coefficient kOt remains positive in
all the cost functions, except for state-owned
banks. The results indicate that the intercept
term kO0 (i.e., the ratio of the shadow price to the
market price of operating cost) not only shifts
upward in post-1996 period, but further departs
from unity (or full allocative efficiency) in this
period. To illustrate, the ratio of shadow price
to market price of operating cost in pre-1996
period is 2.28 (e0.827= 2.28), while it reaches to
2.83 in post-reform period (e0.827 = 0.214= 2.83). It
shows that the extent of over-utilization (underutilization) of labor (operating cost) increases
over time. Similarly, as revealed by the estimated
coefficients kD0 and kDt, over-utilization (underutilization) of labor (deposit) relative to deposit
(labor) also increases with time.

Estimates grouped by bank ownership
corroborate these results and show that overutilization of labor relative to operating cost is
highest in state-owned banks (e4.71 = 110.99)
followed by private banks (at 4.18), and then by
foreign banks (at 1.56). However, state-owned
banks experienced a remarkable turnaround
towards allocative efficiency in post-1996
period as indicated by 86% decrease in
utilization of labor relative to operating cost and
85.5% decrease in utilization of labor relative to
deposit. The time trend of allocative inefficiency
shows that over-utilization of labor relative to
operating cost continues to decline until 2005
(see Table 6 & Fig.2). Private Banks have also
benefit from deregulation and competition
policy as revealed by their improved utilization
of labor relative to operating cost. This result
also makes sense if seen in the light of removal
of curbs on opening up of new private banks and
of new bank branches.
In sum, these results show that Pakistani banks
misallocate resources due to regulations and
imperfect market structure in the banking
industry, leading to over-utilization of labor and
deposit relative to operating cost. These banks as
a group also fail to reduce relative inefficiency
of factor use in post-reform period. However,
financial sector reforms enable state-owned
and private banks to benefit from deregulation

For instance, in the cost function for all banks the computed x2-test statistics of 99.96 exceeds the critical value of 18.54 at the
0.005 level indicating that ki0 and kit vectors are significantly different from a zero vector.
14
The null hypothesis was strongly rejected as the computed x2-test statistics is 41.32, which is well above the critical value of
12.84 at the 0.005 level.
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and competition policies by reducing costs of
production in post-1996 period. State-owned
banks experience a significant improvement in
resource allocation as seen by a sharp decline in
their relative inefficiency in post-1996 period.
Likewise, private banks are also successful
in reducing price of operating cost relative to
labor in post-reform era, which indicates that
these banks are partially successful in achieving
appropriate input mix due to deregulation
policies.

reform period. However, in response to more
rational banking policies in post-1996 period,
state-owned banks have improved relative
inefficiency by using appropriate input mix. An
important finding of this paper is that, under
the influence of deregulation and competition
policies, state-owned banks decrease overutilization of labor with the passage of time.
Banking sector reforms also help private banks
to achieve correct input-mix, by reducing price
of operating cost relative to labor. The results
from all the models suggest that deregulation
and competition policies do not immediately
bring about improvement in overall productivity
and growth. The effect of policy change on the
allocative efficiency of banks depends on how
quickly they react to the changed policies.

6. CONCLUSIONS
This paper examines the effects of deregulation
and competition on allocative efficiency of
banks in Pakistan. This analysis has been done
by using parametric models that extend the
existing estimation techniques for the translog
cost function. Using data of all Pakistani banks
from 1991 to 2005, the study shows that when
operating environment of the banking sector is
marred by over regulation and imperfect market
structure, it hampers the ability of participating
banks to make competitive decisions. The
results of this paper provide strong evidence
of presence of allocative inefficiency, which is
revealed by divergence in actual and effective
price ratios. This evidence supports prior beliefs
that deregulation and market imperfections in
banking industry results in suboptimal utilization
of resources which might be an important
factor in determining bank competitiveness in
subsequent years.
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Table 1. Definition and summary statistics of variables used in the shadow cost functions
Mean (SD) in
Pak rupees

Variable name

Definition

Total cost (C)

Wage bill including director’s fee + depreciation on
and repair to bank’s property + operating cost + interest
paid on deposits and borrowing.

2.779x109
(5.233x109)

The amount of investment made by the bank consisting
of government securities, treasury bills, shares fully
paid-up, debentures, bonds and other investments, like
NIT and the value of loans and advances, which include
loans, cash credits, overdrafts and bills discounted and
purchased.

3.078x1010
(5.916x1010)

Total expenditure on employees’ salary including
directors’ fees divided by the total number of employees.

5.192x105
(3.751x105)

Total administrative expenditures divided by total
assets

0.014
(0.173)

Output (q)

Price of labor (wL)
Price of operating cost
(wO)
Price of financial capital
(wD)

Total interest paid on deposits and borrowing divided
by total deposits

Time trend (t)

The time trend variable indicates the observation
involved.

12

0.095
(0.159)

7.668
(3.839)
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Table 2. Estimates of generalized translog shadow cost functions
Estimates for all banks

Estimates for bank ownership
dummy variables

Variables

Estimate

t-statistic

Estimate

t-statistic

Constant
ln wO
ln wD
ln wL
ln q
ln q*ln q
ln wO*ln wO
ln wO*ln wL
ln wO*ln wD
ln wL*ln wL
ln wL*ln wD
ln wD*ln wD
ln wO*ln q
ln wL*ln q
ln wD*ln q
t
ln wL*t
ln wO*t
ln wD*t
ln y*t
hL
hO
hD
hOF
hDF
hOP
hDP
hOS
hDS
Log-likelihood
Sample Size

-1.834***
0.192***
0.697***
0.111***
0.130
0.008
0.086***
0.028***
-0.114***
-0.0001
-0.028***
0.142***
-0.030***
0.007***
0.023***
0.064***
-0.031
0.012
0.019
-0.040
1.000
4.070***
2.534***
------402.273
536

-10.75
8.68
32.24
3.51
1.22
0.24
5.53
9.71
-19.67
-0.56
-5.53
23.02
-4.71
2.92
3.96
2.57
-1.27
0.66
1.01
-1.46
-4.20
4.59
---------

-2.578***
0.167***
0.805***
0.028
0.441***
0.049*
0.046***
0.009***
-0.055***
0.0001
-0.009***
0.064***
-0.011**
0.005**
0.006
0.093***
0.013
-0.016**
0.003
-0.086***
---3.962**
5.859**
5.611**
8.620**
2164.791
0.57**
306.876
536

-7.28
13.66
39.10
1.01
4.10
1.65
7.71
2.69
-13.96
0.63
-2.68
15.44
-2.45
2.33
1.57
2.96
0.62
-2.40
0.18
-3.24
---2.29
2.45
2.28
2.50
1.52
2.32
---

*, ** and *** indicate statistically significant at the 10%, 5% and 1% levels, respectively.
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Table 3. Tests of pair-wise relative allocative efficiency in the banking sector
Ratio of relative efficiency
Efficiency between

Hypothesis

Operating cost / Deposits

hO=hD

Operating Cost/Labor

hO=hL

Deposits/Labor

hD=hL

Estimates
for all banks

Estimates for bank ownership dummy variable for

1.61
(3.04)
4.07
(3.27)
2.78
(5.86)

Foreign banks

Private banks

State-owned
banks

0.68
(2.08)
3.96
(1.71)
5.86
(2.03)

0.65
(2.45)
5.61
(2.28)
8.62
2.50

37796.7
(1.52)
216367
(1.51)
0.57
(2.31)

Note: O denotes operating cost, D deposits, and L labor.

Table 4. Tests of Time variant relative allocative efficiency
a) Pairwise relative efficiency with Model 1
Estimates for Bank ownership dummy variable for
Estimates for
all banks

Efficiency between

1.Operating cost/labor
2.Deposit/labor

kO0
kOt
kD0
kDt

Foreign banks

Private banks

State-owned
banks

Coeff

pvalue

Coeff

pvalue

Coeff

pvalue

Coeff

pvalue

0.827
0.214
0.598
0.294

.031
.356
.000
.007

0.443
1.069
0.728
0.624

.000
.000
.000
.000

1.432
0.294
0.796
0.605

.000
.169
.000
.002

4.709
-1.973
5.464
-1.929

.002
.184
.000
.041

b) Pairwise relative efficiency with Model 2
Bank ownership dummy variable for
All banks

Efficiency between

1.Operating cost/labor
2.Deposit/labor

kO0
kOt
kD0
kDt

Foreign banks

Private banks

State-owned
banks

Coeff

pvalue

Coeff

pvalue

Coeff

pvalue

Coeff

pvalue

0.791
0.199
0.611
0.092

.045
.035
.000
.000

0.253
0.127
0.833
0.037

.000
.000
.000
.123

2.124
-0.077
0.326
0.121

.000
.034
.000
.000

2.105
-0.040
0.092
0.004

.000
.392
.000
.169

Note: O denotes operating cost, D deposits, and L labor.
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Table 5. Shadow prices relative to market prices with respect to labor with model 1
Year

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Estimates for bank ownership dummy variables

Estimates for all
banks

Foreign

Private

State-owned

kO

kD

kO

kD

kO

kD

kO

kD

2.285
2.285
2.285
2.285
2.285
2.285
2.829
2.829
2.829
2.829
2.829
2.829
2.829
2.829
2.829

1.818
1.818
1.818
1.818
1.818
1.818
2.439
2.439
2.439
2.439
2.439
2.439
2.439
2.439
2.439

1.557
1.557
1.557
1.557
1.557
1.557
4.535
4.535
4.535
4.535
4.535
4.535
4.535
4.535
4.535

2.070
2.070
2.070
2.070
2.070
2.070
3.863
3.863
3.863
3.863
3.863
3.863
3.863
3.863
3.863

4.188
4.188
4.188
4.188
4.188
4.188
5.618
5.618
5.618
5.618
5.618
5.618
5.618
5.618
5.618

2.217
2.217
2.217
2.217
2.217
2.217
4.059
4.059
4.059
4.059
4.059
4.059
4.059
4.059
4.059

110.987
110.987
110.987
110.987
110.987
110.987
15.427
15.427
15.427
15.427
15.427
15.427
15.427
15.427
15.427

283.026
283.026
283.026
283.026
283.026
283.026
41.112
41.112
41.112
41.112
41.112
41.112
41.112
41.112
41.112

Table 6. Shadow prices relative to market prices with respect to labor with model 2
Year

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Estimates for bank ownership dummy variables

Estimates for all
banks

Foreign

Private

State-owned

kO

kD

kO

kD

kO

kD

kO

kD

1.784
1.784
1.784
1.784
1.784
1.784
2.174
2.649
3.227
3.932
4.790
5.837
7.111
8.664
10.555

1.843
1.843
1.843
1.843
1.843
1.843
2.020
2.214
2.426
2.660
2.915
3.195
3.502
3.839
4.208

1.288
1.288
1.288
1.288
1.288
1.288
1.462
1.660
1.884
2.139
2.429
2.757
3.130
3.554
4.035

2.300
2.300
2.300
2.300
2.300
2.300
2.387
2.478
2.571
2.669
2.770
2.874
2.983
3.096
3.213

8.368
8.368
8.368
8.368
8.368
8.368
7.747
7.172
6.640
6.147
5.691
5.269
4.878
4.516
4.181

1.386
1.386
1.386
1.386
1.386
1.386
1.565
1.767
1.994
2.252
2.542
2.870
3.240
3.658
4.130

8.210
8.210
8.210
8.210
8.210
8.210
7.892
7.586
7.293
7.010
6.739
6.478
6.227
5.986
5.754

1.096
1.096
1.096
1.096
1.096
1.096
1.101
1.105
1.110
1.114
1.118
1.123
1.127
1.132
1.136
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Fig.1: Ratio of shadow price to market price relative to labor, model 1
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Fig.2: Ratio of shadow price to market price relative to labor, model 2
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Abstract
This paper studies how banking deregulation effects allocative efficiency of banks in Pakistan,
where until 1990 state-owned banks dominated the scene by holding 93% of banking assets,
whereas government intervention influenced prices of banking inputs. However, in early
1990s pro-competition policies were enacted, which created a level playing field for all the
banks. Using an extension of the translog shadow cost-share system on data of all banks
for the period 1991 to 2005, this paper shows that allocative inefficiency was present in
the banking industry in the study period. Deregulation policies were found to have induced
state-owned banks to decrease over-utilization of labor, thus reducing allocative inefficiency
of labor input. Pro-competition policies have also persuaded private banks to use operating
cost inputs closer to the optimal proportions. The paper concludes that deregulation policies
do not immediately improve allocative efficiency. The outcome depends on how quickly the
banks react to the changed policies.
Key Words: Banking deregulation, allocative efficiency, translog cost function
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