
THE WORLD BANK EDT g7

Discussion Paper

EDUCATION AND TRAINING SERIES

Report No. EDT87

Case Stidies on Selected Problems
in the Economics of Education

in Developing Counhies

Alain Mingat
Jee Peng Tanr

June 1987

Education and Training Department Operations Policy Staff

The views presented here are those of the author(s), and they should not be interpreted as refiecting those of the World Bank.

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed



Discussion Paper

Education and Training Series

Report No. 87

CASE STUDIES ON SELECTED PROBLEMS

IN TEE ECONOMICS OF EDUCATION

IN DEVELOPING COUNTRIES

Alain Mingat
and

Jee Peng Tan

Research Division
Education and Training Department

June 1987

The World Bank does not accept responsibility for the views expressed
herein, which are those of the author(s) and should not be attributed to
the World Bank or its affiliated organizations. The findings,
interpretations, and conclusions are the results of research or analysis
supported by the Bank; they do not necessarily represent official policy of
the Bank.

Copyright CD The International Bank for Reconstruction and Development/
The World Bank



ABSTRACT

These case studies were developed as teaching materials to explain
simple analysis techniques for eight problems in the economics of education
in developing countries.

Each study is self-standing, but some studies are interdependent.
For example, an analysis of cost recovery policies must necessarily follow
an examination of budgetary constraints.

The order of the studies progresses logically from broad budgetary
problems in educational development to efficiency of resource use in
schools to enhancing the contribution of private financing.
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Case study la

Budgetary Constraints and Private Contributious
to the Financing of Education

Consider country X in which investment in education has
been a priority during the last 20 years. The relevant data on
public spending on education appear in table 1.

Table 1

Share of govt. Shabr of oducatiou, Share of educa-
budget in GNP in govt. budget tion in GNP

1965 7.0 16.0 1.12
1970 14.0 20.0 2.80
1975 19.0 25.0 4.75
1980 23.0 30.0 6.90
1981 12.0 29.0 6.38
1982 23.0 30.0 6.90
1983 21.0 29.0 6.09
1984 21.0 28.0 5.88
1985 20.0 27.0 5.40

Questions

1. Characterize the trends in government spending (in general
and on education) between 1965 and 1985.
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2. On the basis of these trends, what would be reasonable
assumptions to make concerning government spending in the
foreseeable future?

Table 2

Share of government
spending in GNP I
Share of education in
total government spending

Share of education in GNP

3. From other data sources, it is estimated that over the medium
term, the economy would grow at an average rate of 3.1 percent
per year, and the population, at 3.3 percent per year. Given
these data, what are the prospects for increasing enrollment
ratios (proportionately at all levels) in the country?

4. In 1985, the GNP was $528 million; government spending on
education amounted to $28.5 million. Given the expected economic
growth rate, and your assumptions about public spending in table
2, project the education budget in 1990 in constant terms, using
table 3 to record your results.

Table 3

1985 1990

Education
budget
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5. Assume that in 1990, schooling continues to function as it
did in 1985 -- that is, such things as class size, teacher
qualification, administrative structure and organization remain
unchanged. Thus, any change in the unit costs of education will
reflect only price changes. Assume that the price of pedagogical
materials, and the pay scale of teachers remain as in 1985. Under
these assumptions, only aging and career advancement among people
employed in education would affect the real level of unit costs.
A drop in unit costs would result if many old teachers (at the
top of the pay scale) are replaced by young teachers. In many
countries, however, the education system is such that aging and
career advancement generally tends to result in a "natural"
increase in -unit costs over time.

In country X, assume that unit costs increase at a "natural" rate
of 1 percent per year. If the financing arrangements in 1990
remain as in 1985, and if unit costs are affected only by this
"-natural" increase, calculate the education budget required in
1990 to maintain the 1985 enrollment ratios. Given the education
budget that is likely to become available on the basis of GNP
growth, assess the possibilities for expanding enrollment ratios
between 1985 and 1990, using table 4 to organize your reasoning.

Table 4

Projected 1990 education budget

Education budget required in
1990 to maintain enrollment
ratios given assumptions about
unit costs and financing
arrangements

Difference between projected
and required education budget
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6. The current enrollment ratios at the various levels of
education appear in table 5.

Table 5

Enrollment ratio (%)

Primary 41.0
Secondary 6.0
Higher 2.0

The govermnent recogniz-s that these enrollment ratios are not
high enough. Its goal is to increase coverage in the education
system, at least in prinary schooling in the short run. At the
"ame time, there is also a need to respond to the strong social
pressures to expand the num-ber of plac. in secondary schools.
Given the budgetary constraints documented in earlier questions,
what policy levers should be considered to expand investments in
education?

7. The rationale for expending education does not rest solely on
the political judgement of the goverrent It is also-important
to make a technical assessment based on factual information about
equity and efficiency. Consider here the evidence on efficiency,
shown in the pattern of returns to educational investments at the
various levels (table 6).

Table 6

Rate of Return
Level of
Education Private Social

Primaryl_ 20 - 30 18 - 26
Secondary 30 25
Higher 35 12

1/ The estimated returns to primary
education vary according to alternative
assumptions used in the calculation.
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Given the data in table 6, assess the priorities for educational
investment. At which level of education would an increase in
private contribution be most appropriate? Where should the extra
revenue from increased private financing be allocated? S-marize
your answer in table 7, using a cross (X) to denote the source of
extra revenue from private contributions and a line to link the
source and destination of the extra revenue.

Table 7

Source of Destination
extra of extra
revenue revenue

Primary Primary

Secondary _ I Secondary

Higher X0_i_|_-_ I Higher
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Case Study lb

THE MACROECONOHIC CONTEXT OF EDUCATIONAL DEVELOPHENT

Consider two countries A and B. The macroeconomic
context for education and its evolution during the last two
decades appear in table 1. The countries' demographic conditions
are shown in table 2. Table 3 provides some additional basic
statistics for 1985.

Table I

Y Sure of Quenz;nt Sure of &duLation
i4pt in GNP (%) in Cov. dg4et (%) TAbl 2

r Cosm5y A CoG.ry B Cozitry A |netry B

Y AnmalRae of Gwh
195 6 7 16 e7 of 6-12 Pnulat±on (O

1970 U 9 18 9 a
______ _______ ~~~r Csmtry A Comtry B

1975 17 11 23 11 1960-70 2.6 2.9

1980 22 11 25 14 1970-80 2.8 2.7

1961 21 13 26 14 198_-85 3.0 2.6

1982 21 13 26 16 1985-95* 3.i 2.4

1983 20 1 12 27 14

9784 20 T 13 26 15

19851 20 1 14 27 14 1

Table 3
Table_______3_(S millions)

1985 Country A Country B

Current GNP 926 2,041

Government T.otal 18S 288

Budget |Education| 50 40
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Questions:

1. In countries A and B, what have been the trends in

o government spending as a share of GNP?
o spending on education as a share of the public budget?
o education spending as a share in GNP?

Increasing Decreasing Stationary Other

Govt. spending A
in GNP -- ---------- ---------- ---------- ----------

B

Education A
spending in -- ---------- ---------- ---------- ----------
public budget B

Education A
spending on -- ---------- ---------- ___ ----------
GNP l

Please explain your choice briefly:



2. The rate of economic growth over the next decade is expected
to average 3.0 percent for country A, and 3.8 percent for country
B. Given the population growth rates in table 2, what are the
prospects for increasing enrollment ratios (proportionally at all
levels of education) in the two countries?

A B

Good

3ad

Again, explain your answer briefly:

3. Make two alternative (reasonable) assumptions about the
likely share of total government budget in GNP, and the share of
education in government budget in 1990.

Share of total govt Share of education
1990 govt. budget in GNP in govt. budget

Case 1
A

Case 2

Case 1

Case 2

Table 1: Assumptions
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4. What should the budget be in order to maintain the current
enrollment ratios in the system, assuming unit costs and
financing arrangements remain unchanged between 1985 and 1990?

A B

Total education
budget in 1990

Increase over
1985 budget

Table 2: 1990 education budget
to maintain current enrollment
ratio

5. Using the assumptions made in question 3, calculate the
projected public budget for education in 1990 and the
corresponding increase over the 1985 budget.

A 3

GNP IN 1990

Proj ected Case 1 Case 2 Case 1 Case 2
education
budget in

1990

Projected
increase over
1985 budget

Table 3: Projected education budget in 1990

.
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6. Assume a 1.0 percent 'natural" increase in unit costs --
due, for example, to aging and career advancement among education
personnel. What increase in the budget would be needed to
accommodate this increase in unit cost, keeping total enrollments
at the 1985 level? Given the projected budget increase
calculated above, what resources would be available to expand
enrollments? Compare the resource availability to the budget.
required to maintain enrollment ratios at the 1985 level.

A B

Case 1 Case 2 Case 1 Case 2

Projected increase in 1)
the education budget
between 1985 and 1990

Required increase in the
budget to accommodate
12 per annum increase
in unit cost

Net projected increase
available for expanding
total enrollments

Required increase in 2)
the budget to maintain
enrollment ratios

Resources available for
expanding enrollment
ratios

1) from table 3
2) from table 2

Table 4: Resources available for expanding enrollment ratios

7. Based on your calculations, what can you conclude about the
policy levers that should be considered in forming a sectoral
strategy for expanding education?

.
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Case Study 2

ESTIMATING UNIT COSTS WHEN DATA ARE MISSING

(Pooling macro and micro data)

The need to pool data often arises when information is
incomplete for estimating unit costs from either the macro or
micro perspective. Here is an example. Suppose basic education
in the country lasts 10 years and has two cycles. The first,
lasting six years, is roughly equivalent to primary schooling,
while the second, lasting four years, corresponds to lower
secondary schooling. Enrollments are 300,000 in the first cycle;
and 30,000 in the second. For various reasons -- analyzing the
efficiency of resource use in the two cycles, assessing equity in
the distribution of public spending, and deriving the financial
implications of changing the enrollment structure -- it is
important to separate the unit costs of the two cycles. But the
budget documents record only a lump-sum spending of CFA 5000
million without giving the desired breakdown.

The two unit costs can still be estimated if some
information is available from the micro perspective. A first
step is to determine differences in the school inputs in the two
cycles -- the results being used to derive their relative unit
costs. This information can then be used to compute the unit
costs of the two cycles of education.

The two cycles differ according to following inputs:

teachers tend to be more qualified (and better paid)
in the second cycle;

* class size is, on average, lower in the second cycle;
and

* the teaching load of teachers is lighter in the
second cycle.

Table 1 summarizes these differences.
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Cycle 1 Cycle 2

Qualification Z with A* 70 20
of

teacher S with B* 30 80

Pupils per class 50 36

Instruction time 30 30
(hours per week)

Teaching load * 30 22
(hours per week)

* Teachers with qualification A are on average paid
CPA 450,000 por year while those with qualification B
are paid CPA 750,000 per year.

** The teaching load is linked to the cycle of education,
not to the qualification of the teacher.

Table 1: Differences in school inputs in two cycles
of education.

*aast ions

1. Let Ul be the unit cost in cycle 1.

O What would be the unit cost in cycle 2 if the two
cycles differed only In the share of teachers with
qualifications A and B? (Calculate the average
3alary of teachers in cycles 1 and 2).

Answer: The unit cost in eycle 2 would be x U1

o What would be the unit cost In cycle 2 if the two
cycles differed only in the class size?

Answer: The unit cost in cycle 2 would be x U1

o What would be the unit cost in cycle 2 if the two
cycles differed only in the teaching load of the
teachers?

Answer: The unit cost in cycle 2 would be s U1
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4. What is the overall relationship between U2 (the unit cost of
cycle £) and Ul, taking account of all the three differences - in
teacher qualification, class size and teaching load?

U2 - - x U1

5. The total budget (CFA 5000 million) is made up of the
expenditure for cycle 1 (U1 x 300,000 pupils enrolled in cycle 1)
plus the expenditure for cycle 2 (U2 x 30,000). Since we know
the relationship between U2 and U1, calculate:

1. The unit cost of cycle 1 - CFA

2. The unit cost of cycle 2 - CFA

6. Compare these estimates with the figure obtained simply by
dividing the total budget for the two cycles by the total number
of pupils enrolled.
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Case Study 3

ECONOhIES OF SCALE IN THE PROVISION OF EDUCATION

I. Introduction

In general, economies of scale exist in the production
of a good or service when the average costs of production decline
as the quantity produced increases -- or (equivalently) when the
marginal costs of production are lower than the average costs.
When costs behave in the opposite fashion, there are diseconomies
of scale. Both phenomena exist in the production of educational
services. Diseconomies of scale may arise when enrollments are
expanded because the larger school population might include more-
difficult-to-reach groups, in distance and in aptitude.
Economies of scale, on the other hand, are common in higher
education -- where because of the high fixed costs, additional
enrollments often bring down average costs.

To avoid confusion in the analysis, an important
distinction should be made for the unit of observation. In
particular, the existence of economies or diseconomies sometimes
depends on whether the unit is the country as a whole -- that is,
overall enrollments in a given level of type of education -- or
individual schools. If the country is the unit of observation,
the question is: How do marginal costs behave when total
enrollments rise? If the school is the unit of observation, the
question is: How do marginal costs behave when the size of the
school increases?

The answers to both questions provide information on
different but complementary aspects of policy formulation.
Analyses focusing on the school indicate ways to reduce costs in
schools -- and are mainly related to efficiency in the use of
school resources. Those using,the country as the unit of
observation provide information on the marginal cost of expanding
coverage. Such information is important for assessing tradeoffs
between efficiency and equity in the allocation of public
spending on education.

II. The school as the unit of observation.

Economies or diseconomies of scale can be documented by
relating the unit costs of education in all schools or a sample
of schools to the size of their enrollments. The schools in the
sample must be at the same level of education. If there are
boarding and day schools, and if it is impossible to separate the
pedagogical from the welfare costs, these schools should be
analyzed separately.
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Table 1 provides the relevant data for a sample of 15

secondary day schools, showing total expenditure and the number
of pupils in each school.

Total operating
School expenses Number of Cost per
number (Million) pupils pupil

1 82.5 1,408

2 48.6 293

3 72.6 944

4 44.4 820

5 36.9 410

6 65.0 699

7 40.0 324

8 73.4 1,544

9 52.8 1,136

10 22.5 134

11 51.2 937

12 28.6 202

13 39.0 450

14 30.7 580

15 14.1 115

All Schools 702.3 9,996

11 Includes staff salaries, operating costs, and
costs of pedagogical materials.

Table 1: Basic data for 15 secondary day schools

.
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Questions

1. Compute the cost per pupil in each school, using the results
to plot a graph relating unit costs and enrollments (Graph 1).

Per pupil cos

(0010 0 - l - l l l l l - -_ _ - -

140 l _ _ _

130 - - -- - - -- --- - -

120 _ - _ - - - - _ _ -

110 ------ -- --

100 -- a- ------

90 -- -- ------ -- - -

70 - -- - -- -

- 60 - - - - - -- - -- - -- -

-50 _ - _ a - - _ _ -_ _ -_

30

_ __ __ -__ a _' '___ Enrollments

1 3 5 7 9 il 13 15 17 (00)

Graph 1

2. On the basis of this graph, what inference can one make
about the general relationship between unit cost and enrollments
at the school level.

.
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3. The reasons for the shape of the relationship betveen
unit costs and *nrollments can be botter understood by plotting
the total *sp-nditure of schools against their enrollments. Use
the data in table I to produce graph 2.

Total expenditure
(million)

100 1 - - - - 1

90 

80

60 --- ---

50 --- …

40 _ _ _ _ - _ _ _ _ _ _ - _ - _

30 …- - - -I
20…-----

10 - -- …---- 

Enrollments

(v00)
2 4 6 8 10 12 14 16

Graph 2

4. The link between a school's total expenditure and its
atrclxment can be expresaed as a litne. This Line can be
ezt:Umated through a linear regression, using a calculator or
drawn directly on the graph.

o Draw this line on the graph. Note that it does not
pass through the origin, showing that there is a
mnim4 expenditure that a school has to incur e'ren
if the enrollment is zero.

o Can you give an explanation for this result?

o From the graph, estimate the fixed cost of a
secondary day school in the country.

fixed costi
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5. Beyond this fixed cost, the total expenditure of the
school rises with enrollment. The rate at which expenditure
increases is the marginal cost of expanding enrollment (or
equivalently, the variable cost per student). Taking two distant
points on the line, estimate the variable cost per student.

variable cost per student:

6. To summarize, the total expenditure of a school is made
up of two components:

1) a fixed cost (FC) linked to the existence of the
school (the intercept of the line); and

2) a variable cost which changes with enrollments, and
is given as the product of enrollment (E) and
variable cost per student (VC). Thus,

Total expenditure - FC + (E x VC)

a Write down this relationship for the example in the
case study here.

o On the basis of this *quation, what would the
operating cost of new secondary day schools and the
corresponding unit cost for the expected enrollments
given in table 2:

Total operating
Size of school cost (million) Unit cost

- 200 places

- 700 places

- 1000 places

Table 2: Estimated total and unit operating costs in
secondary day schools
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III. The country as the unit of observation

The issue here is to determine the behavior of unit
costs as overall enrollments in a given level or type of
education increase. If there is only one institution, as in
higher education in some countries, there obviously is only one
relationship between unit costs and enrollments. But in most
other instances, the pattern for the country differ substantially
from those in schools. As overall enrollments are expanded, the
behavior of unit cost depends on whether the new students are
accomodated in existing schools or in new schools. In some
countries, enrollments in the urban areas are already universal.
So the additional enrollments must be in the rural areas, where
schools may not exist. Because of the low density of population
in the rural areas, the new students would probably be housed in
several new small schools rather than in existing schools, or in
one or a few large new schools. Thus, even if there were
economies of scale, the increase in coverage would imply an
increase in unit costs for the country, not a decline.

Consider the implications of expanding the existing
enrollments in secondary day schools by 3,000 pupils.

Two extreme situations can be simulated:l/

(a). the additional students are placed in existing
schools;

(b) the additional students are accommodated in new
schools. We will assume that each of them will
enroll on average 200 students since they are
built in rural areas.

1J In actual situations it is likely that the expansion will be
implemented by accoumodating the additional students both in
existing schools and in newly constructed schools.
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Questions

7. C-lculate the total and unit costs of an additional
enrollment of 3,000 pupils in situations (a) and (b). Record
your results in table 2.

Situation (a) Situation (b)

Unit cost

Total cost
(millions)

Table 2: The cost of expanding
the system by 3,000 places.

8. What is the average per pupil cost of secondary day
schools after expanding the system by 3,000 pupils? How does it
compare with the initial average unit cost?

Situation (a) Situation (b)

Unit cost
before expansion 

Unit cost
after expansion_J

Table 3: Unit cost before and after expansion

9. What inferences can you draw from your results?
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Case Study 4

ASSESSING THE DIRECTION OF CHANGE IN THE SCHOOL INPUT MIX

Consider primary education in country X. The existing
conditions. appear in table 1.

Average years of teachers' education 12

Average number of pupils per class 60

Average per pupil spending on 10
pedagogical materials ($ per year)

Table 1: Initial characteristics of primary education

The policy issue we wish to consider is the following:
would a change in the input mix improve the system's internal
efficiency? If so, in which direction should it be changed?

To address these questions, three steps should in
general be considered in the analysis:

1. Estimate the cost of alternative input mixes.

2. Estimate the impact of alternative input mixes on
student achievement.

3. Assess the direction in which it would be efficient
to shift from the initial situation.

This case study will illustrate one way to implement the
analysis.

Step 1: The trade off between different school inputs for a
Riven unit cost.

The unit cost of primary education (U) can be expressed
in terms of average teacher salaries (S), class size (C) and the
monetary value of pedagogical inputs per pupil (P):

(1) U - S + P
C
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Average teacher salaries are linked to teacher
qualification through the structure of the pay scale for
teachers. Consider, for example, the data in table 2.

Yesrs of teacher
education 8 9 10 11 12 13 14

Average Salary (S) 7,300 8,400 9,300 10,600 112,000 13,600 15,800

Table 2: Pay scale of teachers

Questions

1. Using the data in tables 1 and 2, and equation (1), calculate
the average unit cost of primary schooling.

-U--S s

2. Keeping the unit cost constant, assess the various
alternative combinations of teacher qualification, class size and
pedagogical inputs. Use table 3 to organize the results, giving
the class size corresponding to each set of teacher qualification
and spending on pedagogical inputs.

Pedagogical
Years Material
of $/pupil 0 10 20 30 50

teacher
education

9

10

11

12 60

13

14

Table 3: Alternative combinations of school characteristics
for a unit cost of $210
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3. From equation (1) and table 2, calculate the change in unit
cost resulting from changing the various school inputs around the
initial situation. Use Table 4 to record your results.

Input mix A 3 C nitia D E F

Years of
teacher 12 12 11 12 13 12 12
education

Pupils per
class 60 59 60 60 60 6 60

Pedagogical
inputs 9 10 10 10 10 10 11
($ per pupil)

Unit cost
(S) 210

Change in
unit cost 0
relative to
initial
unit cost (S)

Table 4: The cost of utilizing various school inputs.

Step 2. The impact of alternative input mixes in student
achievement.

This step is usually the most difficult to conduct. Often,
information about the relationship between inputs and achievement is
not readily available and a special study may have to be implemented
first. In some cases, school level data may exist (or may be
collected easily) on student achievement in national examinations.
In such cases it may be possible to obtain the desired relationship
between achievement and school inputs through regression analysis.



- 24 -

For the purpose of this exercise, assume that the regression
has been performed, giving the following results.1 )

2) A - 37.3 + 1.6 x Q - 0.58 x C + 0.3S x P

Where Q is teacher qualification measured by number of years of
teacher education.

Based on equation (2), the predicted average achievement of a class
of 60 pupils taught by a teacher with 12 years of education with an
input of $10 in pedagogical materials per pupil is:

37.3 + (1.6 x 12) - (0.58 x 60) + (0.35 x 10) - 25.2

Questions

4. Given equation (2), what is the impact on student achievement of
changing the school inputs? Give your answers in table 5.

Change in inputs Impact on student
achievement

Incr--se teacher
education by one
year

Decrease class
size by one pupil

Increase pedagogi-
ic-l inputs by S1

Tenin 5: Er:E. r ocn achievement of chgngi±g
school inputs

Step 3. Assesstnz the direction in which It would be efficient to
change the input mix.

A change in input mix is efficient when it results in a gain in
achisevaent, without raising the unit cost. Therefore, one has to
cospare the gains and losses in student achievement associated with
changes in each of the three inputs. For comparability, the input
changes must refer to the same monetary value -- for simplicity $1.00.

1) Remember that the estimated equation is valid only for changes in
input mixes around the initial situation.
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Questions

5. Pooling the results in tables 4 and 5, determine the per $ impact on
achievement corresponding to the change in each of the school inputs.
Use table 6 to record your results.

A B C D E F
Input -$1 in -1 pupil -1 year _ 1 year +1 pupil +$1 in
mix pedago- per of of per pedago-

gical class teacher teacher class gical
inputs education education inputs

Change in
unit cost*

Change in
student
achieve-
ment**

Per $
change on
achieve-
ment

* from bottom line in table 4.
** from table 5.

Table 6: Change in achievement per S change in inputs

6. What conclusion can you draw about the direction in which it would be
efficient to change the school input mix? Assume a particular shift in the
input mix, and calculate the corresponding impact on achievement.
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Case Study 5

TEE BENEFITS AND COSTS OF EDUCATIONAL INVESTMENTS

The benefits and costs of an educational investment can
be compared using either net present value or rate of return
procedures. The rate of return, being a more convenient
statistic, will be presented here.

A precise calculation of a rate of return requires a
detailed computer program which solves iteratively for that rate
which equates benefits and cost. Though this is not too
difficult, an easier option presents itself. A very good
approximation to the rate of return can be obtained by using the
following formula:

r - AB AB
TC (D + F) x n

where r - rate of return to educational investment,

AB - annual benefit,

TC - total cost,

D - direct cost of education, per year,

F - amount forgone during education, per year,

n - number of years in the educational cycle.

Questions

1. Take the hypothetical example of university education in
Tierra Subdesarrollada (TS). Suppose education takes 4 years to
complete, let the cost of education (direct plus forgone) be
$2,500 per year. The average annual benefit of education is
$5,000. What is the rate of return to this educational
investment?

Answer:
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2. The figures given in Question 1 suggest that education
pays off in just two years. Such a rate of return is very high
compared to such other rates as long term interest rates.
Suppose: 1) these costs are those which a young man or woman
must pay to receive education and 2) the benefit given above is
the difference between the earnings of an average university
graduate ($7,500 per year) and the earnings of a person who had.
not attained university education ($2,500 per year). In this
case, the costs and benefits presented above are the "average
private costs" and "average private benefits' respectively, and
the rate of return calculated above is called "the average
private rate of return" to education.

o Would you expect the "social demand for education" to be
large or small, given the high "average private rate of
return'?

o Does this help explain the strong political pressure for
expansion of educational systems in developing
countries?

3. Suppose that the supply of university graduates in TS is
inadequate, in the sense that employers want to hire more
graduates than are presently available. Should university
education in TS be expanded? Explain why.

.
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4. The decision whether to expand university education in TS
should be based on additional considerations beyond those already
mentioned. In particular, suppose university education in TS is
subsidized, so that the direct unit cost of a year of education
(i.e., tuition, books, etc.) to all of society is $10,000, none
of which is charged to students, who are completely subsidized.
Suppose further that the TS economy is operating at full
*mployment, so that if the university system expands, the extra
students are not available for work while in school. Society
then forgoes their output for four years. Let the amount forgone
be the same as in question 1 ($2,500 per year). By sui-ing the
direct social cost per year ($10,000) and the amount forgone per
year ($2,500) nd multiplying by the length of the course (4
years), we obtain the "average social cost of education." If the
unit cost of extra *ducation ($50,000) is the same as the current
unit cost, $50,000 is then the "marginal social cost of
education." The marginal social cost of education should enter
into the social decision whether to invest in more education in
TS.

Another central component of social decision-making is the
"marginal social benefit of education." Let us continue to
assume full employm-nt in the TS economy, so that the marginal
social benefit of education equals the average social benefit.
With full employment, and in the absence of income taxation, the
social benefit equals the private benefit. Thus, as given in
question 1, the marginal social benefit is $53000 per year.

o Under the conditions specified, the "average social rate
of return to education" in the TS economy and the
"marginal-social rate of return to education" in the TS
economy are exactly the same number. TAhat is that
number?

Answer 

o Should university education in TS be expanded? Explain
why.

5. Economic analysis tells us that resources should be
allocated on the basis of marginal costs and marginal benefits.
Explain how unemployment may affect the martinal social costs and
martinal social benefits of education.
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Case Study 6

User Chcrgee for Secondary Schooling

In the past, the government in country X has emphasized
the development of primary schooling, and has succeeded fairly
wvll in achieving its objective in this regard. Because of
budgetary constraints, this strategy has limited the development
of secondary education, and enrollments remain low today. There
is keen competition to enter public secondary schools, and places
are rationed according to examination results. Private schools
cater to some of the excess demand for secondary schooling, but
so far, the goverment has been reluctant to allow private school
enrollments to expand. Some data on the educational system
appear in table 1.

Table 1

Enrollments Enrollment
Ratio

Public Private (1)

Primary 400,000 12,000 80
Secondary 20,000 2,000 5
Higher 3,000 0 1.6

There is evidence that it would be socially profitable
to expand secondary schooling in the country, the social rate of
return being 24 percent. The private incentive to enroll at this
level of education is also strong, as the private rate of return
is estimated to be 33 pereent (table 2).



- 30 -

Table 2

Rate of return (Z)

Secondary Private Social
education 332

Given the structure of incentives and the fact that only
a limited number of places are available, there is substantial
unsatisfied demand in the system. Last year, there were 70,000
pupils in the final grade of primary schooling, 50,000 of whom
passed the primary school leaving examination. A total of
30,000 candidates took the secondary school admissions test, but
only 4,000 -- those with the best marks -- were eventually
selected. About 10,000 candidates had sat for the admissions
examination at least once before and were making another attempt
to boost their marks -- and chances -- of being selected.

Given the low enrollment ratio in secondary education,
the student population comprises mostly of children from
economically advantaged families, as indicated in table 3.
Farmers account for about 80 percent of the labor force, but
their children make up only 35 percent of the secondary school
population. In contrast, modern sector employees comprise 6
percent of the labor force, but their children make up 50 percent
of the secondary school population.

Table 3

Distribution of Ratio (1)/(2)

Socio- Secondary school Labor force Absolute Relative
economic population to
group (1) (2) farmers

Farmers 35 80 0.44 1.00

Traders, 15 14 1.07 2.43
craftsmen

Modern 50 6 8.33 18.93
sector
employees

All 100 100 _ _
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The various features of secondary schooling in country X
-- high social profitability of secondary schooling, tight
budgetary conditions, large excess demand, and a high degree of
social selectivity -- suggest that there is a strong case for
considering an increase in user charges. Whether such an
increase is desirable depends ultimately on the government's
political judgement. It is nevertheless still useful to conduct
a technical assessment of the policy's impact on educational
expansion and equity, to highlight the potential tradeoffs
involved. To make that assessment, additional data are needed on
the costs of secondary schooling (table 4).

Table 4: The unit cost of public secondary schooling

Private cost Cost to Total
the Social

Direct Forgone Total Government Cost
costsl/ earnings

100 900 1000 400 1400

1/ Include books, transportation, uniforms; no fees
are currently charged.

Questions

1. No fees are currently imposed. The government spends C400
per pupil per year. If fees were raised, the unit cost of public
secondary schooling to the government would drop, so that more
places can be provided with the same initial budget. Calculate
the supply of secondary school places if fees were raised, using
table 5 to record your results. Plot in figure 1, a graph
relating the supply of places to the various fee levels.
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Table 5

Level of Public Number of secondary
fecs unit cost school places

0 400 4,000

50

100

150

200

2.50

300

320

Fisure 1

200 _ _ _ _ __

200 _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ -- -=- 

5000 10000 15000 20000 D
(No. of pupils)
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In the initial (no-fee) situation, 4,000 primary school
leavers are admitted to secondary schools, but the demand for
places is well above this number. The exact number of places
demanded is unknown, although the figure of 30,000 -- the total
number sitting for the admissions test -- could be used as a
first approximation. The 'true' figure might be above or below
30,000: it might be below because of stock effects, as the 30,000
include people who resat the admissions test; on the other hand,
that figure might be above 30,000 because the keen competition
for places under existing conditions might have discouraged some
people from taking the admissions test. If the 10,000 repeaters
were discounted, we still end up with a demand for secondary
places of 20,000 (30,000 - 10,000) places. This is probably a
conservative estimate since under less stringent rationing
conditions, we would still expect some students to repeat in the
hope of being admitted.

The assumed demand of 20,000 can be checked against
other data. If this demand were fully accommodated, the
enrollment ratio in secondary education would be 20 percent --
only slightly larger than the enrollment ratio of 16 percent in
other comparable countries. Note that in the latter countries,
unsatisfied demand for secondary schooling is also likely to
exist. For this reason, 20,000 places is-probably not an
overestimate of the demand for secondary schooling in country X.

2. Mark the initial demand (20,000 places at zero fees) in
figure 1. As fees increase, the aggregate demand for secondary
schooling is likely to drop. The rate of decline depends on the
elasticity of demand, but this is often not known. Existing
studies suggest, however, that demand tends to be little affected
as fees rise, since fees usually are a small share of the tocal
private cost of education (including forgone earnings).
Elasticities of -1 or even -2 would be conservative assumptions,
given the findings of these studies. It should be noted that
most empirical studies provide point estimates relevant only to
the initial conditions (often characterized by excess demand and
low levels of fees) under which the surveys have been
implemented. For this reason, they give limited guidance as to
the behavior of the demand curve as fees increase. One
possibility is to assume that the demand curve has constant
elasticity at all levels of fees. But there is no evidence to
support this, and the calculations may be quite time consuming.
A simpler and more conservative approach is to use a straight
line demand curve whose slope is consistent with the estimated
elasticity of demand at the initial point. This assumption is
more conservative because the elasticity of demand will increase
(in absolute value) as fees increase -- meaning that demand will
be more responsive to a rise in fees if the level of fees is
already high (see figure 2).
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Figure 2

Price

constant elasticity demand curve

straight line demand curve

Quantity

Use table 6 to calculate the demand for secondary school places
at the various levels of fees, under alternative assumotions
about the elasticity of demand at the iniitial point. (Note:
first find the slope of the demand curve that would be consistent
with the assumed elasticity of demand at the inxitial point.)
Report your results in table 6 and calculate also the elasticity
of demand at the indicated points on the straight line demand.
Plot the results in figure 1. Formulas useful for this
calculation can be found in the appendix at the end of the case
study.
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Table 6

Slope of demand curve
consistent with elasti-

Total city at initial point Point
Fees private equal to t a

cost - 2 elasticity

of demand

- - Number of places demanded

0 1,000 20,000 20,000 -1 -2

50

100

150

200

250

3. What can one conclude from the results in figure 1? Is
charging fees an option to consider in secondary schooling?

4. There is concern that a fee policy in secondarv schooling
would affeL; equity adversely. One way to accnn=^.^ate cnis
concern is to exempt from paying fees, those who wotild oLheiS
drop out. Assume that all potential dropouLb A _ gJr 1ate c
of fees are exempted from paying the full increase In fees. (This
provision is probably conservative since some people would not
drop out if a smaller exemption were granted.) Determine the
number of places that can be provided under such a fee-exemption
scheme, if government spending on secondary education remains
unchanged. Use table 7 to record your calculations and plot the
results in figure 1, showing the new supply curve.
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Table 7

Supply of secondary Supply of secondary
places without places if all poten-

Fees fee exemption I/ tial dropouts were % Exempted
exempted from feesl1

0 4,000 4,000

50

100

150

200

250

300

1J Assume straight line demand curve with slope
consistent with elasticity of -1 at initial point.

What is your overall assessment of user charges for public
secondary schooling in country X?

5. Assume that fees were increased to C200. What would be the
new enrollments in public secondary schooling? What would be the
excess demand at this level of fees? How would the situation
change if policies were also pursued to reduce unit costs, say,
to C350?
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Appendix

1. Definition of elasticity of demand

In general, the elasticity of demand (e) for a given good (or
service) is given by

(1) e- Z change in demand I Z change in price

' (qj-qO)/qO]j[(pj-pO)/pO]

where q's denote the quantity demanded, and p's the price;
and where the subscript 1 refers to the new demand and new
price; and 0, to the initial demand and initial price.

In this case study, q is the number of secondary school
places demanded, and p is the total private cost.

2. RelationshiR of elasticity of demand to slope of demand curve

Equation (1) can be rearranged as

aq PO
en 

Ap qo

where Aq, and Ap denote change in q and p respectively.

The slope (s) of the demand curve at the initial point (qo, po) is
thus

(2) s - &p/Aq - (l/e).(pO/qO)

If the demand for secondary school places is a straight line
having slope s, the point elasticity of demand at any point, say
x, on that line would be given by

(3) ex - (lJs).(p/q)

where p is the private cost of secondary schooling and q is the
demand at point x.
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3. Equation describing a straiaht line demand relationship

In general, a straight line with slope s and which passes through
(p,q) has the following form:

(4) p - a + s.q

where a is the intercept on the vertical axis.

It is known that the line passes through the initial situation
where demand qo, and private cost - po.

Thus a - po s 5.qO

The value of a can then be substituted back into equation (4) to
obtain the general relationship of the desired line.
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Case Study 7

Cost Recovery in Higher Education

In country X the government currently spends an average
of $1800 per year on each student in higher education. Previous
analyses suggest that it would be socially efficient and
equitable to reduce this level of public spending as it would
relax budgetary constraints on educational development at lower
levels of education. A reduction in unit public spending on
higher education can be accomplished in two (not mutually
exclusive) ways: (a) by improving internal efficiency and/or
reducing quality; and (b) by increasing the contribution of
private financing. Consider here the second option.

Various ways are possible to increase the contribution
of private financing in higher education. They can be
distinguished along two dimensions: by type of contribution (in
money or in kind); and by timing of contribution (before, during
or after time of enrollment in higher education). Examples of
alternative arrangements include:

o requiring higher education entrants to render a
period of unpaid (or partially paid) national
service, say, as primary school teachers, prior to
admission.

o charging fees during each academic year (or reducing
student stipends or subsidies for welfare services).

o providing student Loans (or imposing a graduate tax)
which are repaid from earnings after graduation.

Student loans are in fact a particular form -- perhaps a
politically more acceptable form -- of charging fees in higher
education. Instead of paying fees at the time of enrollment,
students defer payment to a later time when the benefits of
educational investment begin to materialize; at that time, a
student's capacity to pay for his/her education will also be much
less affected by the family's economic circumstances. Student
loan schemes are particularly helpful when funds are difficult to
borrow in commercial capital markets for investment in education.
The drawback, however, is that these schemes normally take some
time to become self-financing (either partly or fully) -- a
problem absent under the fee-at-time-of-enrollment arrangement,
and (even more so) under the national-service-before-admission
scheme.
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Country-specific conditions will determine the likely
impact and feasibility of tha various alternative arrangements
(or package of arrangements) for increasing private financing in
higher education. In this case study, we shall consider two
options: student loans and national service. The aim here is to
document their potential effectiveness as cost recovery
mechanisms.

Student Loans

The performance of student loans as cost recovery
instruments may be assessed in two ways. One approach is to
determine the repayment terms needed to recover a given
proportion of the public cost of a student's education. An
alternative is to take the terms of repayment as given, and
calculate the implied rate of cost recovery. Take the second
approach in the calculations below. The terms of repayment have
two characteristics: the number of years for which graduates make
contributions toward the cost of their education; and the size of
each year's contribution. The contributions can be specified in
absolute terms (fixed installments) or in relation to graduates'
current income. The second specification -- used in the
calculations bolow -- has the advantage of protecting the
repayments from being eroded by inflation. The data for the
analysis appear in tables 1 and 2.

Table 1: Career of 100 freshmen in a
4 year higher education program

I Dropout after 1 year 30

Graduate after 4 years 30

Graduate &fter 5 years - Q

Total intake 100
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Table 2: Average annual earnings of graduates

Earnings of graduates

Job experience Secondary Higher
(J years) school university

0 i J (2 1500 4000
2 • J <5 2000 5000
5 J <10 2500 8000
10 j J (15 4000 10000
15 < J 6000 12000

Questions

1. Consider first an optimistic case in which people graduate on
time (four years) and obtain jobs immediately after graduation.
Assume that each year for X years graduates contribute Y percent
of their current earnings toward the public cost of higher
education. Calculate the present value of graduates' repayment
and the rate of cost recovery (defined as the share of the public
cost of higher education that the average graduate will repay) if
X is 5, 10 and 15 years, and Y is 5, 10 and 15 years. Use table
A (attached at the end of this case study) to make the
computations, and report the results in table 3. Comment on
these results briefly.

Table 3: People graduating in 4 years -- present
value of education cost, present value of
repayment (PVR) and rate of recovery (RC)
under alternative repayment conditionsl/

Present value of education cost -

Percent of earnings contributed to
repay loan

Length of 5% 1OZ 152
repayment
(years) PVR RC PVR RC PVR RC

5

10

*15

1I Assume no grace period.
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Often graduates do not obtain jobs immediately after
graduation. In such situations, it may be necessary to
incorporate a grace period in the terms of repayment. Under this
provision graduates will begin their contributions only some time
after graduation; thus the corresponding rate of cost recovery
will be lower. For illustration, table 4 shows the results for
loan schemes with a grace period of two years, assuming that
graduates obtain their first job two years after graduation.
Compare them to your results in table 3.

Table 4: Effect of incorporating a two-year grace
period for people graduating in normal.
four years

Present value of education costs - 6,702

Percent of earnings contributed to repay
loan

Length of 5% 102 15%
repayment
(years') PVR RC PVR RC PVR RC

5 776 11.6 1,551 23.1 2.326 34.7

|= 1,838 27.4 3,675 54.8 5,513 82.3

15 2,879 43.0 5,757 85.9 8,636 128.9



- 43 -

2. In this case study, only 30 percent of higher education
freshmen complete their studies on time. Repeaters take more
years to finish, and thus cost more to educate. To repay the
same share of the public cost of higher education as those who
finish on time, they would have to contribute a larger proportion
of their current income and/or make such contributions over a
longer time. Conversely, if the repayment conditions were the
same, repeaters would repay a lower share of the public cost of
their education. Using the format of table A again, calculate
the present value of the public cost of higher education for
people who complete their studies in five years instead of four.
Assume, as in table 4, a two-year grace period in the repayment
conditions to allow for unemployment during the first two years
after graduation. Calculate the present value of repayment under
alternative terms, reporting the results in table 5. (Note that
the present values and repayments in this calculation can be
obtained simwly by dividing the present values in table 4 by
1.05, since the stream of repayment is the same except that it
has been postponed by one year).

Table 5: Repeaters - Present value of education costs,
present value of repayment (PVR) and rate of
cost recovery (RC), under alternative
repayment conditionsl/

Present value of education costs = 8177

Percent of earnings contributed to repay

loan

Length of 5% 102 15%
repayment
(years) PVR RC PVR RC PVR RC

5 732 9.0 1477 18.1 2216 27.1

10 1750 21.4 3500 42.8 9250 64.2

15 2741 33.5 5482 67.0 8223 100.6

1/ Graduation in 5 years, with 2-year grace period.
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3. From the above calculations, determine the overall rate of cost
recovery among graduates under alternative conditions of repayment, using
table 6 to s-nmrize your results.

Table 6s Weighted average for all graduates - present value of
education costs, present value of repayment (PVR) and
rate of cost recovery (RC) under alternative repayment
conditions l/

Present value of education costs -

Percent of earnings contributed to repay
loan

Length of 5Z 10% 152
repayment-

(years) PVR RC PVR RC PVR RC

5

10

15

11 (2-year grace period).
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4. A third category of people exists in higher education -- those who drop
out. Some public resources have been invested in their education, but the
anticipated b-nefit of higher earnings is unlikely to materialize. There
are several ways to incorporate dropouts in an assessment of cost recovery
in higher education.

4a. One possibility is to exempt all dropouts from repaying the cost of
their education, treating the latter as the cost of better student
selection in higher education. This arrangement is relevant in systems
that consider the first year of higher education as a filter to identify
entrants with a demonstrated capacity to complete the rest of the course.
The rate of cost recovery would naturally drop.

o What is the average present value of the cost of
education attributed to the graduates?

Answer:

o What is the corresponding rate of cost recovery under the
various conditions of repayment? As before, assume a two-year
grace period to allow for unemployment during the first two years
after graduation. Use table 7 to sumarize your results.

Table 7: Overall rate of cost recovery when dropouts
are exempted from repaying the cost of
their education1 /

Length of Percent of earnings contributed to
repayment repay loan
(years)

5 10 15

5

10

15

1/ (2-year grace period).
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4b. A second possibility is to require dropouts to repay the cost of their
education from current earnings, assuming that they earn the same income as
secondary school graduates.

o Calculate the present value of dropouts' contributions
under alternative repayment conditions, using table A to
make the basic computations, and summarizing the
results in table 8.

Table 8: Dropouts - present value of repayment and
and rate of cost recovery under alternative
repayment conditions.

Present value of education cost -

Percent of earnings contributed to repay
loan

Length of 5Z 10% 15Z
repayment

(years)

5

10

15

o Assume that policy makers in the country have determined
that a 10-percent-over-10-years repayment scheme is
politically feasible to implement, given social
conditions in the country. Assume further that these
conditions are considered applicable to both graduates
and dropouts. Check -- using table 8 -- that the
dropouts would repay a proportion of the cost of their
education that is at least as high as the proportion
that graduates would repay (table 6).
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National Service

5. The performance of loan schemes can be compared to another
mechanism -- national service -- for increasing private
contributions in higher education. Assume that prior to
admission, all higher education entrants are required to serve
one year as primary school teachers. The value of their service
depends on the average salary of primary school teachers, and on
whether students are paid for their services. Assume for this
case study that teachers' average salaries are about the same as
those of secondary school graduates, and that students are unpaid
during national service. What is the present value of this
national service? How does it compare to the average present
value of the cost of higher education?

Table 9: Cost recovery in national service scheme

Present value of national service

Avg. present value of cost er
student in higher education /

Rate of cost recovery

1/ Weighted by distribution of students according
to schooling career.

6. How do you assess the potential usefulness of these two
schemes for increasing private contributions in higher education?
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Table A: Qirree ad present values of public unit costs
ad graCmtes' cmtrul os

PR.bic nit costs QaT t value of Prese valm
Yeap graduate's of E1m:trbutm

auiul

o- _- -- - l

Qxrez ic m PrgEnnam1u Cxtr±- Oxrrent OamLa- cofficisnl/
Yaw vabim buim yaw t

o 1.00

I 1.05

2 1.10

3 1.16

4 1.22

5 1.2B

6 1.34

7 1.41

8 1.48

9 1.55

10 1.63

11 1.71

12 1.80

13 1.89

14 1.98

L5 _ _2.02.8

16 2.18

17 2.29

i8 2.41

19 2.53

20 2.65

21 2.79

22 2.93

23 3.08

IAit 5 prcent rate of discoun.
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5ble A: Qwrent and presmt values of public untt costs
and graduates' contributic±s

PubLic unit cots Qwrent value of prSest value
averae graduate's of ctr±ibt±

Yeir DLkont
Owrut Prt"M EUTnig cimtri- OrrTe Qawla- f±i /
yr vala bit ywr tie_

- - - -__=---- - 1.0

3 1.16

4 1.22

, 1.28

6 1.34

7 1.41

- - - - -

2 1105
a - -j - -j j - 15

3j 1.63

11 __ .1.71

12 1.82

13 1.89

64 1.98

5Is=t 2.08

16- =--.18
17 2.29

18 1.41

19 1.55

20 2.65

21 2.79

22 2.93

23 3.08

Ammmea 5 perce!nt rate of diesmunt.
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Mable A: Qnrt ard present values of pub4c unit costs

an graduates' ctribtons

Rublic uwdt costs awrelt valE of Preselt vale
aragee graduate's of citribimi

-e w- -fscztl
Omwet FResst EarnlzW Ccatri- Qwreim nuila- coafficIiert/

w _im _ bum yewr tiwv

0 1.00

1 1.05

2 1.10
-- _----- - -
3 1.16

4 1.22

5 1.28

6 1.34

7 1.41

8 1.48

9 1.55

10 1.63

11 1.71

12 18

13 - 1.89

14 1.98

15 ~~~~~~~~~~~~~~~2.08

16 2.18

17 2.29

18 2.41

19 2.53

20 _ _ | - 1 1 1 2.65

21 2.79

22 2.93

23 3.08

1/ Asme 5 percent rate of discmt.
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Case Study 8

ASSESSING THE EQUITY IMPACT OF A POLICY CHANGE

The stylized features of an education system appears in
table 1. From these data, we can estimate the distribution of
public spending on education among members of a cohort of
children.

Table 1: Initial Conditions

Enrollments Enrollment Public Unit Years in
ratio cost per cycle

year of study of study

Primary 132,000 45 20 6

Secondary 39,000 20 40 4

Upper 11,700 8 70 3
Secondary

Higher 5,900 3 240 4
Education

The calculation is based on two observations: a) people
benefit from public spending on education as long as they are in
the system; and b) the longer they remain there, the more public
resources they accumulate at the end of their schooling career.
Thus, to determine the distribution of public spending on
education among a generation of children, we have to determine

o the distribution of terminal education in this
population; and

o the public resources accumulated by people with the
various levels of terminal education.

* 0
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STEP 1: The Distribution of Terminal Levels of Educationl/ 

Using figure 1, note that:

o Given that the enrollment ratio in primary schooling is 45
percent, it can be deduced that out of a cohort of 100
children, 55 (-100 - 45) did not enter this level of
education.

o Out of the 45 enrolled in primary education, it is known
that 20 will go on to lower secondary schools, thus
implying that 25 (-45 - 20) stopped their schooling at the
primary level.

o Following the same logic, we deduce that 12 (-20 - 8) in
that cohort of 100 children will terminate their schooling
at the lower s.oondary level, and 5 (-8 - 3) will
terminate at the upper secondary level.

o Only 3 in the cohort will exit the school system with
higher education.

_55

} 100 _ ~~25

,> _____ >12

5

3

3.

Figure 1

1. For simplicity, the calculation below will assume that there
*s neither repetition nor dropping out. Since these problems
occur at all levels in the system, they are likely to affect the
results only to a limited extent.
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STEP 2: Public Resources Accumulated by Terminal Level of
Education.

o The 55 children who did not enter the school system
received nothing by way of public spending on
education.

o Those who ended their schooling at the primary cycle each
received on average $20 per year for 6 years -- a total
of $120.

o Those who terminated with lower secondary schooling each
received $120 in the primary cycle, plus $160 ($40 x 4)
in the lower secondary cycle, making a total of $280.

o By a similar calculation, people terminating with upper
*econdary schooling accumulate $490 each ($120 in the
primary cycle, $160 in the lower secondary cycle, and
$210 in the upper secondary cycle.)

o People with university education each accumulated $1450 at
the end of their schooling career (490 +[240 x 4]).
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STEP 3: The Distribution of Accumulated Public Spending on
Education.

The calculations above are summarized in table 2 below
(cols. 1 and 2). Column 3 shows the cumulative public resources
aggregated over all those with the same level of terminal
education (-col.1 x col.2). The share of total public spending on
education accumulated by people with the various levels of
terminal schooling appear in column 4.

Table 2: Distribution of resources - initial situation

Cumulative Aggregate cumulative spending
Terminal level No. of public spending

of students per student (S) Absolute (S) Share (Z)
schooling (1) (2) (3) (4)

No schooling 55 0 0 0

Primary 25 120 3,000 22.8

Lower 12 280 3,360 2535
secondary

Upper 5 490 2,450 18.6
secondary

Higher 3 1,450 4,350 33.1

All levels 100 13,160 100

From table 2, we see that the bottom 80 percent
(- 55 + 25) of the cohort -- those with primary schooling or no
schooling -- receive 22.8 percent (- 0 + 22.8) of the aggregate
cumulative public spending on education. Similarly, the bottom
92 percent (- 55 + 25 + 12) -- those with less than lower
secondary schooling or no schooling -- receive 48.3 percent
(0 + 22.8 + 25.5) percent of those resources. Conversely, the
top 8 percent (a 3 + 5) -- those with at least upper secondary
education -- of the population receive a share of 51.7 percent
( - 33.1 + 18.6). These implications are summarized in table 3
below, showing the share of cumulative public spending on
education going to the least or best educated people in the
cohort.
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Table 3: Cumulative Distribution

Share of cohort Share of cohort
Share of with no more Terminal level with at least Share of
resources than corres- of corresponding resources

X ponding level schooling level of %
of schooling schooling

0 55 No schooling _ _

22.8 80 Primary 45 100

48.3 92 Lower secondary 20 77.2

66.9 97 Upper secondary 8 51.7

100 100 Higher 3 33.1

PROBLEM

Suppose you wish to evaluate the implications of a new
policy in the financing of education. Consider the case in which
50 percent of the public cost of higher education will be
recovered from students at this level (for example, through fees
and/or loans schemes), and the public resources thus freed will
be used to expand the provision of primary schooling.

Questions

1. What is the potential expansion of primary school enrollments
if this policy were implemented? (Assume that unit costs remain
unchanged, and that the policy does not affect enrollments in
higher education).
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Enrollments Enrollment Public Unit Years in
ratio cost per cycle

year of study of study

Primary

Lower
Secondary

Upper
Secondary

Higher
Education

2. Using the method described earlier, calculate the new
distribution of cumulative public spending on education.

Cumulative Aggregate cumulative spending
Terminal Level No. of public spending

of students per student (S) Absolute (S) Share Exp.(2)
schooling 1) 2) 3) 4)

No schooling

Primary

Lower
Secondary

Upper
Secondary

Higher

All levels
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Share of cohort Share of cohort
Share of with no more Terminal level with at least Share of
resources thln corres- of corresponding resources

S ponding l-vel schooling level of Z
of schooling schooling

No schooling

Primary

Lower secondary

Upper secondary

Higher

3. What conclusions can you draw from your results concerning
the equity implications of the new policy?
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Solutions to the cae studies

Most questions in the case studies have single correct answers.
A few are open-ended questions, however, intended to enhance
group discussion. In such cases, solutions are not provided
below.
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Case Study la

2. To be conservative, assume the following:

Table 2

Share of government
spending in GNP 20.0

Share of education in 27.0
total government spending

Share of education in GNP 5.4

Table 3

4.
1985 1990

Education 28.5 33.2
budget

Table 4

Projected 1990 education budget 33.2

Education budget required in
1990 to maintain enrollment
ratios given assumptions about 35.2
unit costs and financing
arrangements

Difference between projected -2.0
and required education budget
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5. Resources can be raised at all three levels of education,
although the case is less strong at the primary level
because of equity considerations.

Table 7

Source of Destination
extra of D xtra
revenue revenuo

Primary (x) -- - - - - -

Secondary X S-condary

Higher x S < f | Higher
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Case study lb

1. As in c-se study la, the following conservative is ssumed:

Share of total Share of education
1990 govt. budget in GNP in govt. budget

Case 1 20 27
A

Case 2 19 26

Cas 1 14 14
B

C-se 2 15 15

Table 1: Assumptions

2.

A B

Good

Bad __

3.l 
Share of total govt Share of education

1990 govt. budget in GNP in govt. budget

Case 1 20 27
A

Case 2 19 26

Case 1 14 14
B

Case 2 15 15

Table 1: Assumptions



-62-

4. A B

Total education 58.2 45.0
budget in 1990

Increase over 8.2 5.0
1985 budget

Table 2: 1990 education budget
to maintain current enrollment
ratio

5.

A B

GNP IN 1990 1,073.5 2,459.4

Projected Case 1 Case 2 Case 1 Case 2
education 
budget in 58.0 53.0 48.2 55.3

1990

Projected
increase over 8.0 3.0 8.2 15.3
1985 budget

.
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6

A B

Case 1 Case 2 Case 1. Case 2

Projected increase in 1)
the education budget 8.0 3.0 8.2 15.3
between 1985 and 1990

Required increase in the
budget to accomodate 2.6 2.0
1% per annum increase
in unit cost

Net projected increase
available for expanding 5.4 0.4 6.2 13.3
total enrollments

Required increase in 2)
the budget to maintain 8.2 5.0
enrollment ratios

Resources available for
expanding enrollment -2.8 -7.8 +12.0 +8.3
ratios

1) from table 3
2) from table 2

Table 4: Resources available for expanding enrollment ratios
Table 3: Projected education budget in 1990



-64-

Case Study 2

1. 1.28, 1.39, 1.36.

4. 2.43.

5. 13,408; 32,582.

6. 15,152.

9
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Case Study 3

1.

Total operating
School expenses Number of Cost per
number (Million) pupils pupil

1 82.5 1,408 58,594

2 48.6 293 165,870

3 72.6 944 76,907

4 44.4 820 54,146

5. 36.9 410 90,000

6 65.0 699 92,990

7 40.0 324 123,457

8 73.4 1,544 47,539

9 52.8 1 ,136 46,479

10 22.5 134 167,910

11 51.2 937 54,642

12 28.6 202 141,584

13 39.0 450 86,667

14 30.7 580 52,931

15 14.1 115 122,609

All Schools 702.3 9,996 70,258

1/ Includes staff salaries, operating costs, and
costs of pedagogical materials.

Table 1: Basic data for 15 secondary day schools

4. 21.985 x 106.

5. 37,268.

6. Total expenditure - 21.986 x 106 + 37,268 x enrollments.
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Total operating
Size of school cost (million) Unit cost

- 200 places 29 4 147,193

- 700 places 48.1 68,675

- 1000 places 591 1 59,253

Table 2: Estimated total and unit operating costs in
secondary day schools

7.

Situation (a) Situation (b)

Unit cost 37,268 147,198

Total cost 114,804 441,594
(millions)

Table 2: The cost of expanding
the system by 3,000 places.

8.

Situation (a) Situation (b)

Unit cost 70,258 70,258
before expansion

Unit cost 63,273 88,666
after expansion

Table 3: Unit cost before and after expansion



-67-

Case study 4

1. 210.

2.

Pedagogical
Years Material
of $/pupil 0 10 20 30 50

teacher
education

8 34.8 36.5 38.4 40.6 45.6

9 35.2 42.0 44.2 46.7 52.5

10 44.2 46.5 48.9 51.7 58.1

11 50.5 53.0 55.8 58.9 62.3

12 57.1 60.0 63.2 66.7 75.0

13 64.8 68.0 71.6 75.6 85.0

14 75.2 79.0 83.2 87.8 98.8

Table 3: Alternative combinations of school characteristics
for a unit cost of $210

J
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3

Input mix A B C Initial D E F

Years of
teacher 12 12 11 12 13 12 12
education

Pupils per
class 60 59 60 60 60 61 60

Pedagogical
inputs 9 10 10 10 10 10 11
($ per pupil)

Unit cost
(S) 209 213.4 186.7 210 236.7 206.7 211

Change in
unit cost
relative to -1 +3.4 -23.3 0 +26.7 -3.3 +1
initial
unit cost (S)

Table 4: The cost of utilizing varit,s s9,hool inputs.

4.

Change in inputs | Impact on student
achievement

Increase teacher
education by one + 1.80
year

Decrease class
size by one pupil + 0.58

Incr--se pedagogi-
cal inputs by $1 + 0.55

Table 5: Effect on achievement of changing
school inputs
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5.

A B C D E F
Input -$1 in -1 pupil -1 year +1 year +1 pupil +$1 in
mix pedago- per of of per pedago-

gical class teacher teacher class gical
inputs education education inputs

Change in
unit cost* - 1 + 3.4 - 23.3 + 26.7 - 3.3 + 1

,Change in
student - 0.35 + 0.58 - 1.6 + 1.6 - 0.58 + 0.35
achieve-
ment**

Per $
change on 0.35 0.17 - 0.07 0.06 - 0.18 0.35
achieve-
ment

i from bottom line in table 4.
' from table 5.

Table 6: Change in achievement per $ change in inputs
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Case Study 5

r. 501

2. Large; yes

3. Not necessarily; depends on whether university education is
socially profitable.

4. 10%; it should be expanded if the cost of capital is less
than 10% in TS.
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Case Study 6
Table 5

1.

Level of Public Number of secondary
fees unit cost school places

0 400 4,000

50 350 4,571

100 300 5,333

150 250 6,40.0

200 200 8,000

250 150 10,667

300 100 16,000

320 80 20,000

Table 6
Z.

Slope of demand curve
consistent with elasti-

Total city at initial point Point
Fees private equal to

cost - elasticity

of demand
_ _ - 0.05 - 0.025

_ - Number of places demanded

0 1,000 20,000 20,000 -1 -2

50 1,050 19,000 18,000

100 1,100 18,000 16,000 -1.22 -2.75

150 1,150 17,000 14,000

200 1,200 16,000 12,000 -1.50 -4.00

250 1,250 15,000 10,000
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Table 7

4.

Supply of secondary Supply of secondary
places without places if all poten-

Fees fee exemption I/ tial dropouts were Z Exempted
exempted from fe*sl/

0 4,000 4,000

50 4,571 4,539 5

100 5,333 5,161 10

150 6,400 5,872 15

200 8,000 6,667 20

250 10,667 7,529 25

300 16,000 8,421 30

1/ Assume straight line demand curve with slope
consistent with elasticity of -1 at initial point.
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Case Study 7

1.
Table 3: People graduating in 4 years -- present

value of education cost, present value of
repayment (PVR) and rate of recovery (RC)
under alternative repayment conditionsl/

Present value of education cost = 6702

Percent of earnings contributed to
repay loan

Length of 5Z 102 15%
repayment
(years) PVR RC PVR RC PVR RC

5 854 12.7 1707 25.4 2561 38.2

10 2025 30.2 4049 60.4 6074 90.6

15 3173 47.3 6346 94.7 9519 142.0

1/ Assume no grace period.

2.

Table 5: Repeaters - Present value of education costs,
present value of repayment (PVR) and rate of
cost recovery (RC), under alternative
repayment conditionsl/

Present value of education costs = 817?

Percent of earnings contributed to repay
loan

Length of 5% 10% 15%
repayment
(years) PVR RC PVR RC PVR RC

5 732 9.0 1477 18.1 2216 27.1

10 1750 21.4 3500 42.8 9250 64.2

15 2741 33.5 5482 67.0 8223 100.6

11 Graduation in 5 years, with 2-year grace period.
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3.

Table 6: Weighted average for all graduates - present value of
education costs, present value, of repayment (PVR) and
rate of cost recovery (RC) under alternative repayment
conditionsl/

Present value of education costs = 7545

Percent of earnings contributed to repay
loan

Length of 5Z 10% 15%
repayment
(years) PVR RC PVR RC PVR RC

5 755 10.0 1509 20.0 2264 30.0

10 1788 23.7 3575 47.4 5363 71.1

15 2800 37.1 5600 74.2 84.00 111.3

1/ (2-year grace period).

4a. 8316.

Table 7: Overall rate of cost recovery when dropouts
are exempted from repaying the cost of
their educationl/

Length of ?ercent of earning! contributed to
repayment repay loan
(years)

5 10 15

5 9.1 18.2 27.3

10 21.5 43.0 64.5

15 33.7 67.3 101.0

1/ (2-year grace period).
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4b.
Table 8: Dropouts - present value of repayment and

and rate of cost recovery under alternative
repayment conditions.

Present value of education cost - 1800

Percent of earnings contributed to repay
loan

Length of 5% 10% 15%
repayment
(years) PVR RC PVR RC PVR RC

5 349 19.4 699 38.8 1049 58.3

10 734 40.8 1467 81.5 2201 122.3

i15 1216 67.5 2431 135.1 3647 202.6

5.
Table 9: Cost recovery in national service scheme

Present value of national service 1500

Avg. present value of cost Ser
student in higher education I 5501

Rate of cost recovery 27.1

1/ Weighted by distribution of students according
to schooling career.
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Case Study 8

1.

Enrollments Enrollment Public Unit Years in
ratio cost per cycle

year of study of study

Primary 167,400 57 20 6

Lower
Secondary 39,000 30 40 4

Upper
Secondary 11,700 8 70 3

Higher
Education 5,900 3 120 4

2.

Cumulative Aggregate cumulative spending
Terminal Level No. of public spending

of students per student (S) Absolute (S) Share Exp.(%)
schooling 1) 2) 3) 4)

No schooling 43 0 0 0

Primary 37 120 4,440 33.7

Lower
Secondary 12 280 3,360 25.5

Upper
Secondary 5 490 2,450 18.6

Higher 3 970 2,910 22.1

All levels | 100 13,160 100.0

Share of cohort Share of cohort
Share of with no more Terminal level with at least Share of
resources than corres- of corresponding resources

Z ponding level schooling level of Z
of schooling schooling

0 43 No schooling 0 0

33.7 80 Primary 57 100.0

59.2 92 Lower secondary 20 66.2

77.8 97 Upper secondary 8 40.7

100.0 100 Higher 3 22.1


