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The paper examines the differences in the cost of primary education by gender and by province It shows that the 
growth in enrolment outstrips the growth in the relevant population cohort, except in Sindh. and that this is faster in 
the case of girls than boys: (hat the school construction programme for girls in Sindh. unlike other provinces. outstrips 
the growth in female teacher employment. This is also seen in the boys school in Pakistan. Cost of providing 
education are .1 function of the availability of teachers and schools, opportunity cost of employment, urbanisation and 
female literacy  The growth in both recurring and capital outlays and in output costs per student are higher for girls 
and boys except in Balochistan. 
 

Using a pooled time series and analysis the paper concludes that there is an optimal level for the availability 
of schools per 1000 population [6.02 and 5.67 respectively for girls and boys in the Punjab and 3.88 for boys in 
NWFP and Balochistan] and for the number of teachers per 1000 students [7.69 for girls and 3.36 for boys]. It 
suggests the policy prescription to reallocate resources to employing more teachers for boys for greater cost 
effectiveness. 

1. INTRODUCTION 
The Government of Pakistan prepared the second Perspective Plan in 1987-88 for the fifteen 

years ending in 2002-2003. The Plan recognised that the long-term objectives could be achieved 
only if the human capital stock in Pakistan was improved. The Plan, therefore, developed a strategy 
for improving the education, skills, nutrition and health of [he people. These objectives have 
become the cornerstone of the donor supported Social Action Programme (SAP). However. there is 
general recognition of the resources constraint within which these objectives .ire to achieved. The 
low priority that has been attached traditionally to allocations to the social sectors, particularly 
directed for the female part of the population, has red to increasing the shortfalls in allocation with 
respect to need. SAP envisages the expansion of primary infrastructure, particularly for female 
education, through an accelerated school construction programme using cost effective approaches to 
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delivery including need-based criteria for school location and changes in the pattern of allocation of 
funds among sector inputs. It is in this context that this paper examines the issue of cost effectiveness 
of the primary education sector in Pakistan and attempts to establish implications for a possible future 
strategy.  Section 2 presents the historical profile of the sector from 1977 to 1991. Section 3 sets out 
the theoretical framework for analysis. Sections 4 and 5 first estimate the costs and then identity the 
determinants of spatial and inter-temporal variation in these costs. Section 6 summarises the key 
conclusions. 

2. TRENDS IN PRIMARY EDUCATION 
Estimates of enrolment published by the Central Bureau of Education (CBE) of the Government 

of Pakistan indicate that it is increasing at a faster pace than the growth in population of the relevant 
age cohort (5-9 years) for each of the Provinces. except for Sindh. gender notwithstanding (see Table 
1).  As may he seen, the differential in the two growth rates is higher for girls than it is for boys. In the 
largest province, Punjab, primary enrolment by girls has increased at more than two and a half times 
the growth rate in the relevant population cohort between 1973 and 1991. In the same period the 
enrolment of boys has increased by slightly less than twice the growth in the cohort population. 
  Table 1   

Growth Rated in Enrolment and School Going Age Population 1972-73 to 1990-91 

   (Percent) 
 Pakistan Punjab Sindh N.W.F.P. Balochistan 
Cohort Population 2.98 2.15 3.42 3.46 7.22 
Girls 3.05 2.16 3.79 3.30 7.16 
Boys 2.92 2.14 3.16 3.60 7.28 

Total Enrolment 4.23 4.53 2.ol 4.34 9.52 
Girls 4.95 5.42 3.04 4.41 S.24 
Bovs 3.90 4.01 2.44 4.33 9 -SO 

 
Table 2 gives the corresponding growth rates in the number of schools and teachers. 

This differential in growth rates between enrolments and education inputs indicates that the 
average number of students per teacher has been increasing with (he passage of time for 
both boys and girls generally, except in NWFP for both and in Sindh for the girls. However, the 
number of boys per teacher has seen a worsening of the situation more than for girls. Also the 
average school site, measured as students per school, has been increasing for the boys 
school in each province. In the case of the girls school this is seen only in the case of schools 
in Punjab and Balochistan. 



 
  Table 2    

Growth Rates in Inputs to Primary Education 

  1972-73 to /990-91   
     Percentage 
 Pakistan Punjab Sindh N.W F.P. Balochistan 
Schools 4.16 3.97 4.73 3.91 4.19 
Teachers 3.87 3.49 2.92 6.71 8.45 
Girls' Schools 5.92 3.97 1 1.19 6.97 2.25 
Girls' Teachers 4.76 4.39 4.84 7.38 5.91 
Boys' Schools 3.19 3.96 1.44 2.35 4.57 
Boys' Teachers 3.39 2.92 1.99 6.47 8.88 

A higher growth rate in the number of schools than in the number of teachers tends to imply that 
the quality of education is declining with the passage of time. This may be the direct result of the 
decline in the number of teachers available per school. This would lend to suggest that the teacher 
student ratios have worsened. Moreover, this also indicates that the share of capital costs in the 
provision of education at the primary stage will be increasing over the period. This phenomenon is 
observed in the case of Punjab and Sindh. Gender differential growth rates indicate that this trend in the 
decline of the quality of education is observed in the case of female primary education in Sindh and 
male primary education in Punjab. 

3. THEORETICAL FRAMEWORK 
Different approaches can be adopted for deriving the cost function for primary education of 

provincial governments.  One approach is to view the provincial governments as engaging in a cost 
minimisation behaviour, given knowledge of the production function of enrolments with respect to 
inputs like schools, teachers, etc. In this view unit costs are the minimum average costs for achieving a 
target enrolment ratio.  However, this approach assumes rational behaviour with full knowledge of the 
production function, and no resource constraints such that targets can he fully met. These assumptions 
are generally not satisfied in practice 

.A more realistic view of how provincial governments behave is that they generally operate in an 
overall resource constrained framework, both for recurring and development expenditures, and that 
given the overall quantum of resources available in the recurring budget and the ADP. funds are 
allocated to primary education on the basis of inter-sectoral priorities. According to this view then the 
actual choice of level of inputs need not correspond to the cost minimising combination. As such some 
inputs are likely to be overused while others remain at sub-optimal levels. For example, if development 
allocations for primary education 



 

are high, especially in recent years following the launching of SAP. then too many schools may 
be built relative to teachers whose numbers may be constrained h\ lack of revenues to finance 
recurring expenditures. We set up the theoretical framework which is consistent with the latter 
view. 

 

 



 
Therefore, our approach enables determination of the future expansion path of inputs 

into primary education which maximises cost effectiveness of expenditures. 



 
 

 

4. ESTIMATION OF COSTS 
Information on public sector costs of providing education are contained in the annual budget documents 

of the provincial governments.' A more meaningful analysis is by gender of school (boys/girls) and by location 
(urban/rural). Unfortunately, disaggregation of the data in this manner is not available. Information on the 
numbers of schools constructed for boys and girls separately is contained in the Federal and Provincial Annual 
Development Plans and the profile of completions is available from the statistics published by the CBE. In 
addition, the number of male and female teachers employed is also available in the CBE data base. The annual 
"Demand for Grants: Recurring Expenditure" provides the budgeted costs for the ensuing year, the revised costs 
for the current year and actuals of the preceding year for the province as a whole aggregated for both the 
categories of schools and teachers. Costs have been allocated by gender on the basis of teachers (establishment 
charges) and schools (other costs). 

Information on the development expenditure is provided in the Annual Development Plan in 
considerable detail and is summarised in the "Demand for Grants: Development Expenditure". As the 
construction of schools is spread over a number of years, the data on development outlay would need 10 be 
lagged. Moreover, given inter-provincial differences in construction speeds, this lag should ideally reflect this. 
Unfortunately, data for this is not available, thus a constant two-year lag for each of the Provinces has been 
used. 

The sum of these represent the effective annual outlay of resources on primary education. The cost of 
providing primary education to a particular student is the 

1Indicates (he share of provincial governments in provision 



 

aggregate expenditure incurred over the five years he/she spends in school. Further. as these costs 
are incurred at different periods of time one needs to convert these into real terms. In arriving at 
the cost of providing education to students the enrolment at the end of the fifth year has heen 
equated to be the output from the schooling system. The PIHS from 1990-91 also shows the rate 
of attrition within the first four years of schooling to be exponential in character. Our data which 
is intertemporal also indicate this at the macro level 

The recurring expenditure series of each of the four provinces has been convened to real 
terms (at constant prices of 1990-91) by inflating the nominal values by the implicit deflator for 
the Public Administration and Defence sector of the economy.   Development expenditures 
largely represent the construction of schools. Therefore, the nominal expenditures have been 
adjusted to real terms using the implicit deflator for the Construction sector. The trend growth rate 
in these implicit deflators indicates that the former has been rising by 8.1 percent annually and the 
latter by 8.8 percent annually. This would imply that the construction of more schools in 
preference to the provision of more factor inputs may be less cost efficient. 

 
In real terms N.W F P has been increasing its recurring expenditure much more rapidly 

than the other Provinces, and much more so in the case of female primary schools. Sindh. 
however, outstrips the others in its annual increase in development expenditure, particularly for 
girls' schools. Inter-provincial differences in growth rates may be seen in Table 3. These clearly 
highlight the priority in the mix of expenditure for each of the provinces. 
  Table 3   

Real Growth in Expenditures on Primary Education 

  (l972-73 to 1990-91)  (Percent) 

 Pakistan Punjab Sindh N.W.F.P. Balochistan 
Recurring 4.96 403 5.76 8.61 2.00 
Girls 5.48  4.07 6.59 9.12 1.10 
Boys 4.46 3.98 4.59 7.86 2.71 
Development 2.95 2.35 5.08 3.41 1.97 
Girls 4.18 2.52 8.29 5.21 1.70 
Boys 172 2.20 1.10 1.23 2.18 

 

An important conclusion by comparison of the growth rates in Table 2 and 3 respectively is the 
fast increase in expenditure relative to the growth in physical inputs. This indicates that the 
unit cost Ct of constructing a school has been rising in real terms while the real recurring cost 
per teacher has also demonstrated some increase. The growth rate in these magnitudes is given 
in Table  4.  

 



 
   

 Table 4  

Growth in Costs of Primary Education Inputs 

 /972-73 to 1990-91  
 (1990-91 = 100)  
  (Percent)
 Recurring Cost Construction 
 per Teacher Cost per School 
Pakistan 5.21 2.08 

Punjab 5.21 2.01 

Sindh 5.07 5.13 
NWFP 5.60 2.50 

Balochistan 3.46 2.22 

 
 
The output of the primary stage of education is the number of students completing the fifty year. 

As information on completions, successful or otherwise, is not available, the output at this stage has 
been equated to the enrolment in class 5. To estimate the recurring costs spent on a student produced 
by the system we have aggregated the cost per enrolment over the five year span. 

 
The value of the base stock of schools in 1973 has been derived by first estimating the average 

per school cost in real terms and then applying this to the base quantum. This however, underestimates 
the value of the base stock as it does not include the value of those primary level classrooms available 
in the higher category of schools (middle and high). Information for the marginal capital cost of such 
classes is not available. To this base year estimate each year's addition to the capital stock is added.  

 
This is then converted into an annualised stream by aggregating the opportunity cost of the 

stock of schools each year and the current year's depreciation. The opportunity cost has been assumed 
to he 1 2.5 percent ' the long term return on government bonds) of the value of the stock. The life-span 
of a primary school has been assumed to be 40 years. These have then been translated to the per 
student cost. 
 

These province-wise estimates on a per student basis of primary education arc presented in 
Table 5. and Table 6 summarises the growth rates in enrolment and 
output costs. 

 
It is also of some interest to note the inter-provincial and inter-gender variation in costs. In the 

Punjab and NWFP which started with output costs for both boys and girls at about the same level, the 
output costs of girls have outstripped that for boys by 1990-91. Sindh started with higher output costs 
for girls and this differential has only increased with time. Balochistan, however, has seen no change in 
the relative costs. Costs in the NWFP and Balochistan are higher because of the high component of 
capital costs due largely to higher costs of construction. 



 



 
      

  Table 6    

Recil Growth in Enrolment and Output Costs of Priini.ir\ Education 

1972-73 to 1990-91 
 {At 1990-91 Prices)   

     Percentage 
 Pakistan Punjab Sindh N.W.F. Balochistan 
Annual Cost per Student 3.76 3.31 5.52 4.S3 1.99 

Girls 4.24 3.43 7.20 6.34 1.51 

Boys 3.43 3.19 3.21 2.92 2.37 

Output Cost 4.31 3.73 6.06 5.50 2.50 

Girls 5.21 3.81 7.43 7.30 1.82 

Boys 3.36 3.66 4.20 3.2S 3.02 

5. DETERMINANTS OF COSTS 
The general specification of the average cost function (with respect to enrolment) of primary education 

for provincial governments is given by Equation (14). For econometric estimation we scale the number of 
schools by the school going age population in age group of five to nine years. The latter variable reflects 
potential demand. Similarly, the number of teachers is scaled by the number of schools, to yield the input mix. 
Also, since the impact on unit cost of S and T is ambiguous, these variables enter in a polynomial form in the 
cost function. 

 
The resulting equation to be estimated is as follows: 

 



The magnitudes of ß2 to ß6 are of special significance. These will help in identifying the presence 
of economies or diseconomies in the use of inputs. 

Equation (14) is estimated separately for genders on a pooled time series data  for the four 
provinces for the period, 1972-73 to 1990-91. The results are given in table 7. The cubic term with 
respect to the availability of schools skews the results .substantially by reducing the importance of the 
availability of teachers. In fact its conclusion leads to a result where the impact of a teacher become 
insignificant. As this is counter intuitive, the term has been dropped. Intercept and slope dummies for 
the provinces have been used wherever significant. The intercept term was insignificant id was. therefore. 
neglected in the subsequent analysis. Only the provincial dummy or Balochistan was significant. The results 
inclusive of all provincial dummies is shown as a footnote so that the reader may be able to draw conclusions 
independently of the author. The estimated equation demonstrates that there are some significant inter-regional 
differences in these coefficients, with Punjab and Sindh falling into one group and NWFP and Balochistan into 
another group. 

 



 
 
The estimated optimal cost minimising magnitudes of inputs by gender for each 

province are given in Table 8. The optimal number of schools per 1000 school-going age 
population in Punjab and Sindh is 6.02 for girls and 5.67 for boys. Sindh was close to this 
level by 1990-91, and Punjab had substantially more than the optimal for boys. For NWFP 
and Balochistan the corresponding optimal magnitude is 3.88 for boys. In the context of 
girls, the optimal level of 0.27 schools per 000 



Actual (1990-91) And Optimal* Number of Schools per  
1000 School going Age Population and Teachers  

per School by Province 
 
 Actual Optimal Difference 
 (1) (2) (2-1) 

Girls    
  S-A  
Punjab 1.43 6.02 4.59 

Sindh [.58 6.02 4.44 
N\VFP 2.73 0.2" -2.46 
Balochistan 0.69 0.2-' -0.42 
  TS  
Punjab 8.21 7.69 -0.52 
Sindh 6.65 7.69 1.04 
NWFP 2.72 7.69 4.97 
Balochistan 2.32 7.69 5.37 

Boys    

  S/A  
Punjab 6.95 5.67 -1.28 
Sindh 5.86 5.67 -0.19 
NWFP 5.03 3.88 -1.15 
Balochistan 4.22 3.88 -0.34 
  T/S  
Punjab 2.56 3.36 0.80 

Sindh 2.66 3.36 0.70 
NWFP 3.14 3.36 0.22 
Balochistan 2.66 3.36 0.70 

population appears to be unrealistic. This may possibly be due to the very low level of enrolment, which exists in both NWFP 
and Balochistan. The result, therefore needs lo he considered with caution. However, n would appear that given the below 
levels of enrolment, the optimal for these two provinces cannot he readilv determined for the girls' schools. Therefore, in at 
least two provinces of the country. Punjab and Sindh the priority in allocation of resources has to shift from school building for 
(he hoys. This activity can perhaps only be justified on regional equity considerations in areas, which are backward and have 
low levels of coverage. 
Table 8 also indicates there is under provision generally of teachers for both hoys and girls. It appears that their 
role in raising quality and demand for primary 



 

education has not been fully recognised. Actually inputs of teachers per school are above cost 
minimising levels only in the context of girls in the Punjab. Overall we have the conclusion that the 
composition of expenditure budgets (with the possible exception of Balochistan and, perhaps, also 
NWFP) has to be dramatically altered The recurring allocations for employing more teachers need to be 
raised and simultaneously development allocations scaled down in the case of boys. The same strategy 
is recommended for the Social Action Programme. However, expansion in number of primary school 
teachers raises issues of adequate training facilities remuneration levels and decentralisation of 
management down to community level to increase accountability of teaching inputs. In addition, the 
availability of female teachers for the rural areas poses some problems which need to be tackled within 
a social development/awareness framework. 

6. CONCLUSIONS 
This paper has examined the degree of cost effectiveness of the primary education sector of 

Pakistan. Annual enrolment and output costs have been estimated by gender for each province for the 
period, 1972-73 to 1990-91. These have shown a rising trend generally because of the increase in real 
recurring costs per teacher, in costs of school construction and because of the divergence in the physical 
level of use of education inputs, schools and teachers^ from the cost minimising levels. In particular, 
the number of teachers and of schools is substantially below optimal levels in the context of girls. There 
also appears to be an over supply of schools for boys. In this instance some improvement is needed in 
the number of teachers per school to attain optimal levels. This indicates that cost effectiveness of 
provision of primary education can be significantly enhanced if the allocation of funds is shifted 
towards recurring expenditures for employment of more teachers away from development allocations 
for construction of new schools in the context of boys' education at the primary level. 
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