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Can Cost-effective Reallocation of Inputs
Increase the Efficiency of the Public
Health System in Pakistan?

M. AYNUL HASAN, HAFIZ A. PASHA, and AJAZ M. RASHEED

Heavy investment in many developing countries in the social sector including
health is based on the premise that human capital is vital to the growth and development
of a nation. However, Pakistan’s spending on this sector has been one of the lowest in the
region. In the present environment of high budget deficits, one does not expect
substantial public funds to be forthcoming and diverted towards the social sector in the
intermediate- or medium-term future. The critical issue facing the public sector should
then be to design health policies which must be cost-effective and efficient. This study
examines these health policy issues within the context of an optimisation framework for
public health system, forecasts future upto (2002-03) and discusses an efficient optimal
mix of health inputs, outputs, expenditures, and wage policies under alternative scenarios.
The study recommends that, first, growth of health ‘infrastructure building in the urban
areas be slowed down in the short-term (two to three years), and some of the resources
reatlocated towards the rural sector either in terms of building new Basic Health Units or
upgrading the existing Rural Health Centres. Second, not only attractive wage policies be
formulated for health personnel, but the status of nurses in the public health system be
also elevated by giving them higher grades. Third, for every rupee of development
expenditure incurred, Public Health Department must plan or keep provisions for
recurring outlays. All this reallocation of resources is feasible within the projected actual
budget and it will lead to efficiency gains in the order of 8 to 10 percent for the entire
public health system.

1. INTRODUCTION

In recent years, many developing countries have invested heavily on the social
sector including basic health. This is based on the premise that human capital is vital
to the growth and development of a nation. Therefore, keeping the mass healthy is as
important as providing them with basic education. Pakistan has had an impressive
GDP growth rate of about 8 percent per annum in 1991-92, out of which only a
meagre 0.7 percent was spent on the health sector. When this figure is translated in
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monetary value it amounts to only 7 cents per thousand dollar GNP spent on the
health sector. This amount is very little by any standard and, in fact, the picture is
-even more dismal when this figure is compared with those of other developing
countries.

Table 1 shows the percentage of total government expenditure on the health
sector in relation to government expenditure and GNP for selected developing
countries. Of the eight countries selected for comparison, Bangladesh and Sri Lanka
appeared to have spent 4.8 percent of their government expenditure on health as
opposed to only 1 percent by Pakistan. Even a small, poor country like Nepal spends
more money (4.7 percent) than Pakistan on the health sector. In the list of countries
considered, Pakistan’s standing in terms of spending on health (either as a proportion
of government expenditure or GNP) is the lowest which is very discouraging and
disappointing. Although, Pakistan’s spending for this sector is one of the lowest in
the region, in the present environment of high budget deficits faced by the country,
the critical issue facing the public sector should then pertain to designing health
policies which must be cost-effective and efficient. A recent study by the World Bank
on Pakistan’s Health sector 1991) noted:

.. inefficiency is widely regarded as a central problem in the health
and population sectors in Pakistan... (especially) in the public sector.
Resources are misallocated, in part because no investigation has
typically been made into the cost-effectiveness of various options.
Political influence and leakage of equipment and supplies further
distort public sector allocations. Poor management and centralised
financial, administrative and management authority reduce the
efficiency of facility-level staff services.

Table 1
Expenditure on Health for Selected Developing Countries
% of Total Govt. % of GNP Spent
Country Expenditure on Health on Health
Pakistan 1 0.002
Bangladesh 4.8 0.007
Nepal 4.7 0.009
India 1.6 0.003
Sri Lanka 4.8 0.014
Indonesia © 24 0.005
Egypt 2.8 0.011
Philippines 4.2 0.008"

Source: World Development Report, 1991-92.
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The major policy debate, in this context, facing the public health system in
Pakistan, should then address the problem of re-allocating the limited resources
among inputs in the most economical way. In other words, giVen the limited
available budget, should the public health department (PHD) go for a more
infrastructure programme (development expenditure) or hire more health personnel
(recurring expenditure) or a combination of both so that there is a real improvement
in the health services? Or, even more importantly, what type of wage policy should it
adopt if more personnel are needed to work in rural health centres (RHCs), basic
health units (BHUs) and hospitals, especially when there are shortages of competent
nurses and doctors in the country? .

Furthermore, if, historically or even in the future, there is more emphasis
on development expenditure i.e., rapid expansion of BHUs or RHCs especially
under the recently initiated Social Action Programme (SAP),' what implications
will this programme have on recurring budget? Will the present health system in
the country be able or capable of handling such an accelerated expansion of
facilities? That is, given the present institutionally fixed wages and inelastic
supply of health personnel, will the health system be able to attract enough
doctors or nurses? All these public policy issues are critical for the sustainability
of the basic health programme in Pakistan and they cannot be addressed in
isolation. In this context, a general optimisation framework for the Public Health
System (PHS) is needed if the efficient cost-effective input-output linkages
consistent with the resource (budget) constraints and institutionally fixed wage
policies are to be established.

In view of the above considerations, therefore, the objective of this study is:

(a) To develop a general optimisation framework in order to address the
policy issue of cost-effectiveness and efficiency for the public health
éystem;

(b) based on the above theoretical framework, to identify and forecast an
optimal mix of cost-effective inputs (doctors, nurses, paramedics), outputs
(outdoor and indoor patients) wages and expenditure requirements (both
recurring and development) of PHS covering up to the end of the
"Perspective Plan period, 2()02-2003;2 and

'In response to donor agencies’ insistence, the Government of Pakistan recently initiated an
accelerated Social Action Programme (SAP), whereby the policy-makers have committed to revamp
public expenditures in certain key areas namely, primary education, basic health, public health, population
planning etc. )

’In order to undertake long-run planning, Government of Pakistan prepared a fifteen-year
perspective plan covering a period between 1988-89 to 2002-2003, wherein it stipulated targets for all key
economic and social variables including basic health.
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(c) to estimate and compare the extent of efficiency gains/loss for PHS under
alternative assumptions.

The organisation of rest of the chapter is as follows. Section 2 develops a
simple optimisation model for the public health system and then formulates
propositions under alternative assumptions (e.g., constrained strategy etc.). In order
get an intuitive insight, we first illustrate the model using a diagram and then in
Section 2.1 and 2.2 the analytical derivations and conditions of the model to achieve
positive efficiency gains for health facilities are presented. Section 3 presents the
discussion on simulation results and ensuing policy implications. Before discussing
the simulation results, we also report parameter estimates for input supply and
‘production functions for Punjab in Sections 3.1.1. The discussion on ex-ante
simulation results are presented in Sections 3.1.2 while the policy conclusions are
given in Section 4.

2. DIAGRAMMATIC APPROACH OF A SIMPLE
OPTIMISATION PUBLIC HEALTH MODEL

In the following, we develop a theoretical optimal allocation model for the
health sector under institutionally fixed wage rates for health professionals. In
order to keep the analysis simple and, at the same time, realistic, we assume that
the health facility produces output {e.g., total patients treated (Q)] using two
inputs, namely, infrastructure [represented by beds (B)] and medical
professionals [e.g., doctors (D)]. In addition, the supply of personnel is assumed
to be inelastic as there does not exist an unlimited inflow of doctors and,
especially at the institutionally set low wage rates, many of these health
professional are reluctant to offer their services to the public health system. The
public sector is assumed to be able to set the wage rates of doctors and other
government personnel (supposedly below the market rate) because their share (in
terms of total expenditure) within the health sector is very large. Thus, the public
sector, represented by the provincial health department (PHD) in this case, can
be labelled as a monopsonist. Due to limited public funds allocated to the health
and other social sectors, the basic task of PHD (acting as a monopsonist) in this
context is to maximise the output of the health facility subject to the available
budgeted resources (TC). Assuming a well behaved production technology, ¢ as
the unit cost of a hospital bed (B) and as the fixed wage rate for doctors, the
optimal health input allocation problem of PHD can be illustrated with the help
of a diagram as given in Figure 1. - .
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FIGURE 1
OPTIMAL ALLOCATION OF HEALTH INPUTS WITH
INSTITUTIONAL FIXED WAGE RATES
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Essentially, the diagram consists of isoquant (Q) and isocost (7)) curves for
various combination of Bs and Ds. With institutionally fixed wages for doctors and
unit price per beds (c), the initial isocost line is given by Cy with slope (=-w/c) in
Figure 1. It is, however, important to note that not all points (particularly Ey, on the
broken portion of Cp) on this isocost are feasible. Given the inelastic supply of
doctors, the number of professionals offering their services will simply not exceed
Dy. Therefore, the initial equilibrium in this case will be established at £, as shown
in Figure 1, which is neither efficient nor optimal even though the available budgeted
resources are completely utilised. Here obviously, more beds and fewer doctors are
employed to produce an inefficient Qg level of output [ i.e., patients treated].

On the other hand, however if PHD adopts a more flexible wage policy and allows
the wage rate of doctors to increase from * to w; then the availability of doctors will
increase from D, to D;. It is interesting to note that even though the isocost line has
pivoted inwards (due to higher wages) form Cy to C,, the output (patients treated)
however, has increased from Qgto Q. In fact, the new equilibrium level attained at E, is
at a higher isoguant which is both optimal as well as cost effective.’ The above simple
example leads us to make the following proposition that:

1t should be noted that E> on the old isocost line Cy is also an equilibrium point for a fixed
monosonistic wage rate which is both efficiens and at a higher output level. However, to attain such a level
of output, the producer (PHD) must be able to exert enough monopsony power to hire the required level of
doctors. Here we argue that such a situation will be difficult if not impossible to achieve particularly when
there are alternatives available to superior qualified health professionals within (in the private sector) and
outside the country.



674 Hasan, Pasha and Rasheed

Proposition 1: It is possible for the public health policy-maker to be cost efficient
and, at the same time, achieve a higher output (in terms of more
patients treated) even with the sanie available budget provided the
public sector adopts a flexible wage policy (close to the market
wage) for health professionals (be it doctors, nurses or
paramedics).

2.1 Optimisation Conditions under a Monoposonistic
Public Health System

It was argued earlier that the monopsonistic equilibrium output, such as E; in
Figure 1, will not be feasible under an institutionally fixed wage system. However, in
order to explore alternatives (other than flexible wages) under which the
monopsonist PHD may achieve equilibrium at a higher output level, we explicitly
need to derive the first order conditions (FOCs) of the present health system. By
comparing these FOCs with those of the standard competitive producer we may be
able to establish the extent of divergence between them and thus propose the
condition(s) which will lead to an improvement in the output for PHD.

Assuming the supply of doctors as a function of wages [D=D(w)] and output
[patients treated (Q)] being produced by doctors and beds, the optimisation problem
of the monoposonistic PHD will simply entail the maximisation of the following:

Max: Q—_-QLD(W);BJ; )]
subject to: E:wD(w)+(m+c)B; (2)

where m is the unit recurring cost per bed. Other variables in the above model are as
defined earlier. Writing the lagrangian function of the above, we get:

(w, B,)) = Q|D(w); Bl+ MCy — wD(w) ~ (m +c) 3)

where A is the Lagrangian multiplier. The maximisation of the above Lagrangian
will yield the following three first order conditions (FOC):

9P _9Q 9D w§2+DJ=o; (4)
dw oD ow ow

90 _% cem=0, .. (5)
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From the first two FOCs, we have

9© b
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If we define the marginal rate of technical substitution (MRTS) between doctors and
beds as:

0Q/dD
90/9B’

MRTSD‘B = (8)

and the elasticity of supply of doctors with respect to wages ( ') as:

s _w ‘_92
&p = 5 . W 9

then the above optimisation problem of the monopsonistic PHD will require that

w b ’ :
MRTSp g = 1+—1. 10
D.B (C+m)[+§%J (10)

The above optimisation condition simply states that, for the monopsonistic
PHD, MRTSp, 3 should not only be equated to the ratio of relative prices [w/Cc+m )];
as is the case for the standard competitive producer, but it should now be equatéd to
a weighted relative prices of doctors and beds. The weight factor simply includes the
supply elasticity of doctors ( ). It is interesting to note that, depending on the
magnitude of ( ), the above optimisation condition for monopsony can be equivalent
to that of the competitive producer. This leads us to make our second proposition
that:

Proposition 2: The optimal condition (s) for the monopsonistic producer (PHD)
can be equivalent to those of the competitive producer as long as
the price (wage rate) elasticity of supply of the monopsonistic
input (doctors) is infinitely elastic.

Whether or not the above proposition is valid in the case of PHD is a matter of
empirical investigation and we relegate this to the next section where we report our
results on estimated elasticities for inputs.
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2.2 Efficiency Gain/Loss for the Monopsonistic PHD Producer

Based on a simple model constructed earlier we can also analytically compute
and compare the efficiency gain/loss (in terms of output) of the monopsonistic PHD
under alternative scenarios. Suppose that, at a given point in time, the actual
allocation of inputs by PHD is such that the size of the infrastructure in the form of
beds (B) is greater than that of the optimal monopsonist. In the following, we can
demonstrate that halting or reducing the growth of infrastructure building and
optimally reallocating the resources towards health professionals may lead to an
improvement in the health facilities. In fact, what is more interesting now is that the
monopsonist PHD with fixed beds (named as constrained monopsonit) will be able
to achieve an even higher level of output as compared to the standard monopsonist.

If we define O, and O, respectively, as the optimal level of outputs for the
constrained and standard monopsonist, then the expression for efficiency gain/loss
(E) can be written as:

E= —0—- . (1)
0

u

Obviously, a positive value for E will lead to an efficiency gain in favour of
the constrained monopsonist and vice-versa. By substituting the optimal values for
0, and O,” (obtained from the optimisation model) in the above equation, we can
obtain an explicit expression for E. ‘

If the supply elasticity and the share of doctors (r°) and nurses (=) are
assumed to be fixed in magnitude as a simplifying assumption and the production
function is assumed to be Cobb-Douglas, then the two optimal outputs (standard and
constrained) and their corresponding input demand functions obtained through the
optimisation procedure can be written as A

Standard Monopsonist
0. = A, (D))" (B))P; (12)
: =(mnjc)(E+CB") Do (13)
D =[HD(E+cB_1j]ﬁ7 . (14)

4Note that the case of constrained monopsonist, since the number of beds are fixed at B (B.), the

budget constraint will now be changed to ¢ = wD+m B.
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Constrained Monopsonist

0, = A,(D))*(B)P; (15)
Y
D. =(C -mB)",; (16)

where v is the supply elasticity of doctors and o and B, respectively, are the output
elasticities of doctors and beds. Substituting these optimals, we get the following
explicit expression for E which contains entities that are either exogenous [e.g

S

and B ] or fixed in values [e.g., share of doctors (r°), m, and c]:

— — o — \B
Ez{_(c;:'_"_‘i} . (B*) D e A
M,(C+cB.,) B

Thus, for E to be positive (implying positive efficiency gains), the above equation
should be written as:

* * E
whe |y| B [ (18)
vl lAb

This leads us to make our third proposition that:

Proposition 3:  Constrained monopsonist PHD with fixed infrastructure (beds)
may have positive efficiency gains (E>0) relative to those of a
standard monopsonist as long as the fixed number of beds (B)
exceeds the optimal ( B,”) and, at the same time, the total allocation
of expenditure on doctors by the constrained monopsonist is
greater than that of the standard case.

These three propositions have important implications for public health
policies and they are summarised below:

(a) In general, given limited budgeted resources available, a proper cost
effective allocation between recurring (health professional) and
development expenditures (infrastructure) can lead to higher efficiency
gains for health facilities.

(b) In the case where PHD acts as a monopsonist and there is an inelastic
supply of health professionals, adopting a flexible wage policy rather than
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institutionally set wages may not only attract more of these professionals
but it is also possible to attain a higher output for the health system
which will be both cost effective and efficient.

(¢) In the even that the existing allocation of infrastructure (beds) exceeds
the optimal level, than a policy of consolidating the infrastructure and
diverting the limited available resources towards recurring outlays can
lead to efficiency gains which, in fact, will exceed those of the optimal
cost effective producer.

In order to test these theoretical propositions and also to obtain the size and
magnitude of these efficiency gains for PHD, next section, as an example, develops
an empirical simulation model based on combined provincial data for Pakistan.

3. EMPIRICAL RESULTS FOR PUBLIC
SECTOR HEALTH

This section reports simulation forecast results, both historical and ex-ante,
based on optimisation strategies subject to available resources for the public health
system in Pakistan. Estimated optimal mix of expenditures on inputs in this context
will be efficient and also cost effective. Thus, a comparison of the actual available
data on health output with the forecasted values will enable us to compute the
efficiency gain/loss for alternative optimal health policieé. In addition, the simulation
forecast results will provide us with an opportunity -to test the validity of the
propositions made in the previous section,

Long-term forecasts generated by the model covering up to the end of
perspective plan period 2002-03 will be useful for policy-makers in establishing the
optimal requirements of physical health inputs (e.g., doctors, nurses, paramedics and
beds), expenditure allocations (both development and recurring) and the wage policy
under alternative health strategies.

3.1. Simulation Results for the
Public Health System

In this section, we report estimated simulation resuits based on an extended
model developed for the public health system. The basic parameters (e.g.,
clasticities, output- share, etc.) used for simulation purposes, in this study, were
estimated employing health sector data on Punjyab5 . Since there is a plethora of
numbers generated by the simulation model, in order to describe these numbers more
effectively, only the broad policy oriented results are discussed in the main text.

3A discussion on data sources, definition of variables, and ensuing problems and anomalies are
reported in a technical Appendix, which is available on request the authors.



